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15 Breast Cancer (BC) is the major issue in current therapy due to lack of sensitive and
§ specific biomarker of tumor. It has been suggested by a number of studies that
k several miRNAs (miRNAs or miR) control human BC. Non-coding RNA molecules
2 like miRNAs pave the way for several potential avenues of early cancer detection.
Cancer risk has been associated with certain miRNA expression profiles. The goal of
this study is to characterize the miRNA blood profiles of healthy controls and
women in Iraq who have been diagnosed with breast cancer. Blood samples from
40 Breast Cancer (BC) patients and 40 healthy controls were analyzed utilizing
real-time quantitative Polymerase Chain Reaction (qPCR) and the delta technique
to determine the expression of 3 microRNAs (micro-328, micro-155, and micro-145).
Micro-155 was found to be overexpressed, whereas micro-145 was shown to be
down-regulated in patients. Expression of micro-328 has not altered much, as
demonstrated by the fold change. Based on the findings, micro-155 and micro-145
expression levels have the potential to be used as important predictive indicators
for BC patients and as interested biomarkers for future therapeutic interventions.
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INTRODUCTION

Cancer of the breast begins when a breast cell multiplies
uncontrollably. The tumour is largely composed of these
cells. Malignant (cancer) tumors are those whose cells invade
neighbouring tissues or spread to other organs. Some breast cancers,
known as lobular cancers, develop in the milk-producing glands
themselves, whereas the vast majority, known as ductal cancers,
begin in the tubes that carry milk to the breast. Parameters that
elevate a probability woman of improving tumor of breast include
her age, her gender, the presence of benign breast disease, a history
of breast cancer, and her BRCAI or BRCA2 gene mutation [1].
Aside from the most prevalent kind of BC, there are a few more.
When breast cancer cells reach the lymph system or the blood,
they can travel to other parts of the body and cause new tumors
[2]. The use of early screening and detection methods, particularly
when accompanied with appropriate therapeutic interventions, has
promise for reducing breast cancer death rates. This observation
is based on the occurrence of breast cancer cases that originated
in Iraq [3]. Several microRNAs (miRNAs) have been found to be
downregulated in several disorders, including cancer of breast (BC).
The atypical expression of microRNAs (miRNAs) implicated in the
oncogenic process provide a suitable avenue for investigating their
functional significance in the progression of cancer [4]. miRNAs
are the non-coding RNAs that have been extensively investigated
in scientific research. This sequence exhibit the ability to bind to
specific messenger RNAs (mRNAs) inside the 3'-Untranslated
Regions (UTRs), when its size ranging from 18 to 25 nucleotides
in length. Through this binding, they exert regulatory control
on mRNA synthesis by either inhibiting translation or inducing
degradation. MicroRNAs (miRNAs) are widely believed to exert
regulatory control over a significant proportion, namely greater than
one-third, of genes that coding protein. Consequently, they have
appeared as significant contributors in a wide range of biological
processes, including migration, differentiation, cell proliferation,
apoptosis and angiogenesis [5]. miR-145 was initially hypothesized
to exist due to its resemblance to a verified mouse miRNA, and
then proved to be present in humans. Notably, within the context
of colorectal cancer, miR-145 exhibits significantly reduced
expression levels. Approximately 52.5% of microRNA (miRNA)
genes have been related to the cancer improvement and advance
[6]. The downregulation of miR-145 has been observed in several
malignancies. Extensive research has demonstrated that miR-145
exerts its influence on several cellular processes, including cell cycle
regulation, proliferation, apoptosis, and invasion, through the
targeting of different oncogenes [7]. Elevated miR-155 expression
in Breast Cancer (BC) has been associated with a high expression
level and is correlated with certain tumour subgroups and increased
death rates. miR-155 has a pivotal role in breast cancer. There is a
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substantial positive correlation between elevated levels of miR-155
and grade of increased tumor [8]. A novel group of microRNAs
has been identified as non-coding RNAs, which are small RNA
molecules that modulate the post-transcriptional regulation of
genes of interest. These molecules have diverse expression profiles
in particular tissues and cells, responding to specific stresses at
discrete progressive phases. In general, their mechanism involves
the pairing of bases with partly complementary sequences found in
the 3'-Untranslated Region (3-UTR) transcript of an interest gene.
This interaction leads to either cleavage of the mRNA or inhibition
of translation, so leading in the negative regulation of interest gene
[9]. Considering the availability of access to a specific site and
the ABCG2 protein and mature miR-328 levels were harmfully
associated with parental MCF-7 cells and drug-resistant, the
ABCG?2 has the potential to be effectively regulated by the human
microRNA-328 (hsa-miR-328) [10]. Moreover, the findings of this
investigation demonstrate that miR328 exerts its influence on the
3-UTR region in order to have a negative regulatory effect on the
production of ABCG2 protein. This suggests that the reduction of
ABCG2 expression mediated by miR-328 significantly enhances
the susceptibility of cancer cells to drugs [11].

MATERIALS AND METHODS

Subjects

A total of 40 females, presenting with different breast cancer stages,
were analyzed by the oncologist at hospital of Al-Kadhimiya
teaching in Baghdad between October 2021 and April 2022.
Among these women, twenty were classified as being at an early
stage (stage I and II), while the other twenty were classified as being
at an advanced stage (stage Il and IV). The study participants were
selected from a demographic consisting of individuals between the
ages of 18 and 55. This study included a cohort of forty healthy
women who were matched in terms of age and served as control
participants.

Methods

Prior to laparoscopy, 5 mL peripheral blood samples were collected
in heparinized tubes from both control subjects and patients.
These samples were then assessed using the Direct-zolTM RNA
Mini-Prep kit (R2051, ZYMO RESEARCH/USA) to analyze the
circulating miRNAs in plasma. MiRNAs were eluted in a volume
of 20 pl of nuclease-free water. The Prime ScriptTM RT reagent
Kit was utilised for the synthesis of cDNA in accordance with
the directions provided by the makers. The reverse transcription
process consisted of total RNA at a concentration of 100 ng/pl,
a synthetic stem-loop primer at a volume of 0.5ul, nuclease-free
water at a volume of 4.5 pl, and 20X prime script reaction buffer
at a volume of 2 pl. The Reverse Transcription (RT) reaction was

conducted at a temperature of 42°C for a duration of 15 minutes
using a SaCycler-96 thermal cycler manufactured by SACACE in
Italy. Subsequently, the reaction was heat-inactivated for a period
of 1 minute at a temperature of 85°C and subsequently stored
at a temperature of 4°C. A PCR reaction mixture of 20 pl was
prepared using the KAPA SYBR® FAST Universal PCR master
mix (KAPA, USA) according to the manufacturer's instructions
for qPCR. To prepare the reaction mixture, 10 pl of 2X SYBR
green PCR master mix, 4 pl of cDNA diluted at a ratio of 1:4,
and 0.5 pl of each forward and reverse primer mix were combined.
Subsequently, 5 pl of nuclease-free water was added to achieve a
final volume of 20 pl. U6 microRNA (miRNA) was utilized as an
endogenous regulator. To activate the polymerase, a quantitative
Polymerase Chain Reaction (qQPCR) was performed. The activation
step involved incubating the reaction mixture at 95°C for a
duration of 7 minutes. Subsequently, the amplification phase
consisted of 45 cycles, each consisting of denaturation at 95°C for
10 seconds, followed by annealing and extension at 60°C for 1
minute. Ultimately, the study of the melting curve was conducted
by utilizing the dissociation characteristic of double-stranded DNA
across denaturing temperature cycles.

Statistical analysis

The analysis of data was carried out utilizing SPSS version 23, while
the figures were generated using GraphPad Prism 6. The results were
expressed using descriptive statistical metrics such as the standard
deviation, mean and standard error. The independent specimen
t-test was employed to examine disparities in means. A probability
equal to or less than 0.05 was deemed to be of significance. The
subsequent formulae ascertain the change of fold:

e ACT=CT of target gene-CT of U gene.
*  AACT= ACT of each sample-average control ACT.
¢ Fold change=2-AACT

The control value was established as 1, and it was observed that
samples with values more than 1 exhibited upregulation, whilst
samples with values less than 1 exhibited downregulation.

RESULTS

The gene expression levels of certain miRNAs were evaluated
utilizing RT-PCR. This technique involved the use of a specific
stem-loop primer to elongate the miRNA of interest, therefore
turning the RNA into complementary DNA (cDNA). The
estimation of folding was conducted utilizing the Livak approach,
following the presentation of the resulting curves as seen in Figure
1[12].
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Fig. 1. The RT-PCR curve findings.
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in BC patients in comparison with the controls (p=0.001).
In contrast, the expression of MIR-328 exhibited statistically
negligible alterations (p=0.09) when comparing patients to healthy
controls (Table 1).

The findings of the work indicate that the miRNA-145 expression
was significantly decreased (0.307-fold change) in Breast Cancer
(BC) patients in comparison with the controls (p=0.023).

Conversely, mir-155 was found to be significantly up-regulated

Tab. 1. Gene expression levels among patients and con- miRNA mean of ACt + SE mean of ACt + SE AACt Folding P value
trols for all genes. for patients for controls
miR- 28.1+1.12 26.4+£1.23 1.7 0.30779 0.023
NA-145
miR- 21.7+1.37 23.1+£0.26 -1.4 2.63902 0.001
NA-155
miR- 22.67+2.4 22.43+1.7 0.2 0.87055 0.093
NA-328

The Figure 2 presented in this study illustrates the relationship
between the expression of the miR-145 gene and several
clinicopathological criteria, such as tumor stages. The distribution
of sample findings is visually represented utilizing a graph of bar. In
individuals diagnosed with cancer in advanced-stage, the observed
change of fold in level of miR-145 was significantly lesser (0.104
vs. 1) compared to those individuals diagnosed with early-stage

cancer (0.564 vs. 1). The second figure. The Figure 3 illustrates the
fold change of miR-155, indicating an miR-155 overexpression in
later stages (3.282 vs. 1) in comparison with the early stages (1.974
vs. 1). In contrast, the examination of miR-328 gene expression
levels across different stages revealed no statistically significant
differences between early (0.687 vs. 1) and advanced (0.687 vs. 1)
phases (Figure 4).
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Fig. 2. Comparison of miR-145 gene expression between early and late breast cancer.
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Fig. 3. Gene expression for miR-155 at early and advanced stages of breast cancer.
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Fig. 4. Expression of the miR-328 gene at its onset and progression through BC.

DISCUSSION

Breast Cancer (BC) is a perilous ailment that exerts a substantial
influence on the health and well-being of women. The initial
neoplasm originates inside the mammary gland, however once
acquiring invasiveness, it has the potential to disseminate to the
lymph nodes located proximal to the breast [13]. Breast Cancer
(BC) exhibited the highest incidence and death ratio across all the
types of malignancies that were examined [12]. Breast cancer lacks
distinct symptoms during its initial phases, resulting in delayed
detection among a majority of patients. Consequently, this delay
in diagnosis hinders timely intervention, thereby contributing
to an unfavourable prognosis. The aetiology of breast cancer
remains mostly ambiguous in contemporary times [14]. The
identification of novel miRNAs elicits further scholarly attention
towards the ongoing investigation. Since they are protected from
RNases, it is often stable in blood serum and plasma [15], it is
primarily involved in invasion apoptosis and proliferation of cell.
It is highly conserved, cell-specific, and able to regulate migration,
these processes [16]. Consequently, in clinical diagnostics, miRNA
levels are employed as indicators and tumour biomarkers. The
extracellular environment of blood arteries may include miRNAs
released by tumour cells, or tcumour cell death and lyses may be the
source of miRNAs in circulating blood samples, as a result of these
studies [17].

In this investigation, the expression of miRNAs 328, 155, and
145, was investigated in blood samples from female patients with
BC who were in good health, as shown in Table 1. According to
the study, patients with advanced stages had lower miR-145 levels
than patients with early stages, and Figure 2 indicates that miR-
145 is down-regulated in BC. This is consistent with research on
miR145 in ovarian and uterine cancer by Kim, et al. and Oksuz,
et al., which suggests that miR145 may be have roles in the BC
advance and development [18,19]. The expression of miR-145
may be correlated with the lymph node's depth of invasion, degree
of differentiation, and severity of BC. Additionally, Sempere, et al.
described that miR-145 is meaningly down-regulated in BC tissue
in comparison with healthy tissue of breast based on northern
blot and microarray examinations [20]. Similar to miR-205,
miR-145 has reduced expression in tumors of breast relative to
healthy breast tissue. Since changed miR-145 expression manifests
early in BC, this miRNA may be used as a new biomarker for
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the early detection of malignancy. Since miR-145 may inhibit
the production of ER-a mRNA and its coregulatory proteins,
have a role in BC development, and prevent cells of BC from
multiplying, it may be used as a tumor marker in BC diagnosis
at the early stages. Conversely, the role of miR-145 in BC is yet
unknown. Conversely, the miR-145 may stop BC from arising.
Given that expression of miR-145 is down-regulated in BC and
has been associated with a deprived prognosis, it is possible that
miR-145 may soon be used as a significant prognostic marker for
BC patients [21]. Despite the fact that miR-155 In contrast to
patients in an earlier stage, the present work demonstrated MIR-
155 overexpression in advanced patients. Numerous research
suggest that BC has higher levels of miR-155 expression, as Figure
3 illustrates. Only miR-155 has been discovered to be considerably
raised in some investigations about BC, according to lorio, et al.,
who also indicate that a high level of miR-155 is connected with
a certain subtype of tumor and a high mortality rate [22]. These
findings support the findings of the present investigation and
imply that miR-155 has a major role in BC. Since other research
has supported this finding, it was discovered that BC patients'
blood levels of miR-155 were substantially higher than those of
healthy controls [23]. Patients with BC exhibit greater levels of
miR-155 than other groups, suggesting that this finding may
have clinical predictive implications [24]. Patients with BC who
express more miR-155 had higher tumour grades, more lymph
node metastases, and advanced cancer stages, suggesting that miR-
155 may be employed as a clinical prognostic indicator [25]. The
primary function of miRNAs is to bind to mRNAs' 30UTRs and
suppress the mRNAs that they target, changing the actions of cells
in the process. Therefore, identifying important miR-155 targets is
necessary in order to determine BC and how miR-155 is involved
in it [8]. It has been shown that miR-155, a potent apoptosis
suppressor, functions as the onco-miR that targets caspase-3 [26].
In present investigation, it has been also shown that there was no
discernible variation in the amount of MIR-328 gene expression
between the later and earlier phases. The decreased miR RNA-
328 expression in BC implies this miRNA may be implicated in
metastatic probable. Target site accessibility data suggest that miR-
328 can target the 3'-Untranslated Region (3'-UTR) of ABCG2
[11]. Figure 4 demonstrates a significant decrease in miR-328
expression across tumour and healthy tissue samples. Because
GLUT1 is responsible for much of the increased glucose absorption



rate in tumour tissues [27,]. The decrease in the essential transport
protein of glucose, GLUT1, mediated via miR-328 could put
tumour survival in peril. Research suggests that miR-328 controls
processes beyond only metabolism. MiR-328 regulates the BC
resistance protein (ABCG2/BCRP) in human cancer cells, making
them more sensitive to chemotherapy. Downregulation of miR-
328 has been linked to increased invasiveness and tumorigenicity
in stem cells of cancer in vitro, according to earlier investigations
[28]. Consistent with the current study, previous research suggests
that reduced miR-328 gene expression may contribute to illness
development. By down-regulating ABCG2 (the many drugs'
molecular determinant, which pharmacokinetic characteristics
in humans) in cells of MCF-7/MX100, miR-328 served an
important organisational function. This resulted in increased
sensitivity to mitoxantrone, which in turn had a profound effect
on ABCG2 protein expression, miRNA abundance, and regulatory
mechanisms. The expression of transporters including ABCG2/
BCRE ABCCI1/MRP1, and ABCB1/MDRI, which may be
altered by miRNA, can influence cellular chemosensitivity and
drug disposal. The expression or activity of miRNAs may affect
the cellular defence against the medication. The most notable
discovery is that ABCG2 overexpressing MCF-7/MX100 cells
had lower expression of the ABCG2 regulating miR-328 than do
ABCG2+ enriched cells [29,30]. Possible link between sickness and
the consequent deficiency in these pathways.

CONCLUSION

The results showed that miR-155 is among the most significantly
changed miRNAsin BC, suggesting that microRNAs in general have
arole in the illness. Our findings suggest that miR-145 functions as
a tumour suppressor. The downregulation of miR-145 in tumour
tissues suggests it may be a promising novel target for diagnosis and
therapy of breast cancer. Defects in microRNA-328, which plays a
regulatory role, may contribute to illness development.
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