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Abstract:

Micro RNAs are single-stranded non-coding RNA molecules that regulate biological processes
by inhibiting post-transcriptional activity. Many diseases including breast cancer have
uncontrolled levels of microRNA. The current work aims to highlight the importance of miRNA
let7g and miRNA 21 expression in blood for early detection of breast cancer. Methodology:
Using quantitative real-time polymerase chain reaction the serum expression levels of micro
RNA 21 and micro RNA let7g were evaluated in 52 female patients with primary breast cancer
and 28 matched healthy females as a control group. Results: Serum expression level of micro
RNA 21was highly increased in breast cancer patients when compared to the control group,
while the serum expression levels of micro RNA let7g recorded a lower level in breast cancer
patients when compared to control group and these differences were statistically significant. On
studying the relation between the expression levels of the measured parameters and the different
clinicopathological characteristics; a positive significant correlation was found between CA15.3
and microRNA 21 levels. A negative significant correlation was present between miRNA let7g
levels and HER2, as well as with molecular subtype prognostic ranking. Receiver operating
characteristic curve of both markers were exploited at a cut off points 0.82 and 1.785
respectively and showed a 100% sensitivity, 67.8% specificity. Conclusion: The effectiveness of
combined serum mi RNA21 and mi RNA let7g expression level as diagnostic biomarker for
detecting breast cancer has been convincingly proven. This innovative idea could be used to
create a complementary tool for disease diagnosis and screening.

95



1. Introduction: An estimated 1.5 million new cases of breast cancer are reported worldwide
each year, making it one of the most prevalent malignant diseases. (1) It is one of the most
prevalent major causes of cancer-related death in women, according to research conducted
worldwide. (2) In 2013, there were 110.3/100,000 females and 115.7/100,000 males diagnosed
with cancer in Egypt, according to estimates. (3,4) At the moment, the classification of breast
cancer is based on the expression of hormone receptors and the human epidermal growth
factor receptor HER2, which might influence the method of diagnosis and the selected course
of treatment. Meanwhile, other classification techniques based on global gene expression are
now gaining traction ¢"+®

Micro RNAs (miRNAs), which are significant regulators of gene expression, are class of
evolutionarily conserved tiny (18-24 nucleotides) non-coding RNA molecules that by
specifically targeting the 3' untranslated region (UTR) of mRNA transcripts, they affect the
stability of RNA and the effectiveness of translation, respectively, by degrading RNA or by
inhibiting protein translation (9,10, 11). As a result, changes in miRNA expression may have
an impact on key biological processes involved in the genesis and progression of cancer,
including apoptosis, differentiation, and proliferation (12, 13).

According to Andorfer et al. (14), aberrant miRNA expression associated with the cancer
process makes for a good starting point for examining the functional role of miRNA in the
development of cancer. Sequencing and molecular biology tools have developed quickly,
making it simple to detect amplified or decreased miRNA and quickly identify functional
miRNAs. It is well known that down-regulated "tumor suppressive microRNAs" like micro
RNAIlet7g promote the augmentation of downstream signal pathways involved for tumor
growth, whilst up-regulated "oncogenic microRNAs" like micro RNA21 restrict the
production of putative tumor suppressive genes. Both have the potential to accelerate the onset
and spread of cancer. By focusing on the same or various molecules in a complex regulatory
network, these two populations may take part in pathogenic pathways. (7, 15, 16)

Numerous miRNAs have been found to be tumor suppressors or oncogenes in breast cancer,
and they have been described as important regulators of tumor initiation, metastasis, and
chemoresistance. They have also been found to be specifically dysregulated in the blood
plasma of breast cancer patients when compared to healthy subjects. (17, 18)

From C. elegans to humans, the evolutionary conserved let 7 miRNA family has been
thoroughly documented (19). Let-7g, one of their 13 members, is involved in gene regulation,
cell adhesion, and muscle development under physiologically normal circumstances. (20)
Meanwhile, it was discovered that they prevented the progression of cancer by concentrating on
important mitogenic pathway regulators such RAS(166) and high mobility group A2 (HMGAZ2).
(21,22) It has been found that the expression of members of the let-7 family is significantly
reduced in various cancers, including stomach, ovarian, colon, and lung cancer. Additionally, it
improves the capacity of lung cancer cells to form colonies in vitro, and reduced expression is
associated with a significantly shorter survival time for those who have the disease. (21, 23) It's
interesting to note that the gene for another micro RNA, miRNA-21, is found on the plus
strand of chromosome 17¢23. 2. It is a particular microRNA that is up-regulated in almost all
solid tumors generated from epithelial cells, such as head and neck, breast, pancreatic, lung,
gastric, prostate, colon, and esophageal cancers. In hematological malignancies such leukemia,
lymphoma, and multiple myeloma, it is also said to be up-regulated. (16, 24, 25) As a result,
MIRNAZ21 appears to be the only microRNA or gene that is discovered to be overexpressed in
all major classes of human cancers derived from epithelial cells, connective tissues,
hematopoietic cells, germ cells, or nervous cells. This finding supports the idea that miRNA21
is a widespread oncogene. MicroRNA21 primarily exerts its oncogenic effect by targeting a
number of genes that suppress cellular death. (26, 27) Our work aims to emphasize the value
of microRNA21 and microRNAlet7g serum expression level in Egyptian breast cancer
patients as an aid in diagnosis and clinical decision-making and treatment.
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2. Subjects and methodology:

After the approval of the Ethics Committee of the Medical Research Institute an informed
consent was taken from all subjects participating in the study. Sample size was calculated and
eighty subjects were included in this study and divided as control group including twenty
eight healthy female volunteers matched for age and socioeconomic status to the patients
group which included fifty two female patients with breast cancer before receiving adjuvant
chemotherapy. They were selected from the Oncology Department of the Medical Research
Institute, University of Alexandria. The study was planned to be over 6 months. Medical
records were selected weekly for extraction of patient’s data till completing sample size.All
the studied subjects were subjected to full history taking where no cardiovascular disease or
other malignancy was present. Clinical examination and radiological examination including
chest x-ray, abdominal ultrasound and bone scan were done. All patients included in the study
had a histopathological confirmed diagnosis of breast cancer including staging, according to
the TNM classificationsystem®.Immunohistochemical examinations were done to all patients
to determine;®*%

e Estrogen receptor status (ER).

e Progesterone receptor status (PR).

e Human epidermal growth factor2 (HER2).

Estimation of serum CAZ15.3 level using ELISA techniques. Y

The kit was purchased from biovision (Catalog # K4804-100) Milpitas, USA.

This assay employed an antibody (Ab) specific for human CA15-3 coated on a 96-well plate.
Standards and samples were pipetted into the wells and CA15-3 present in a sample was
bound to the wells by the immobilized antibody. The wells were washed, and biotinylated
anti-human CA15-3 antibody was added. After washing away unbound biotinylated antibody,
HRP-conjugated streptavidin was pipetted to the wells. The wells were again washed, a TMB
substrate solution was added to the wells and color developed in proportion to the amount of
CA15-3 bound. The Stop Solution changed the color from blue to yellow, and the intensity of
the color was measured at 450 nm.
Sample collection
Five milliliters of whole venous blood sample were obtained from every participant under
aseptic conditions before chemotherapy. Blood was collected in gel clot activator vacutainers
and each sample was centrifuged at 3,000 g for 10 min to separate serum and then stored at
—80°C until RNA extraction.

Relative quantification of serum microRNA21 and microRNAlet7g expression levels. ©?

Total RNA extraction, and reverse transcription

Total RNA containing small RNAs was isolated from 100 pl of serum using miRNeasy Kit
(cat. no. 217004; Qiagen, Hilden, Germany) according to the manufacturer's protocol. Then,
40 ul of RNase-free water was used for RNA elution NanoDrop 2000/2000c (Thermo
Scientific, Wilmington, DA, USA) was used to check RNA quality and quantity.
Complementary DNA (cDNA) was synthesized from RNA samples using TagMan®
MicroRNA Reverse Transcription Kit with miRNA primers specific for miR-21 (ID: 000397)
and miR-let7g (ID: 002282) and miR-16 as an endogenous internal control (Assay ID 000391)
(Applied Biosystems, Foster City, CA, USA) following the manufacturer's protocol. Thermal
profile was as follows: 16°C (30 min), 42°C (30 min), followed by 85°C for 5 min and a final
hold at 4°C.
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Real-time PCR was performed using Applied Biosystems Step One™ Real-time PCR
System, thermal cycler (Block, foster City, CA, USA) using TagMan MicroRNA Assay
reagents purchased from Applied Biosystems, CA. miR21 Assay (ID 000397) and miRlet7g
Assay (ID: 002282) and miRNA16 Assay (ID 000391) which was used as an endogenous
internal control. Amplification was carried out in a final volume of 20 ul including 2x
TagMan Universal Master Mix no AmpErase UNG, 20x TagMan Assay for miR21 and RT
product in a concentration of up to 10 ng per reaction and similarly for miRlet7g. Thermal
cycling conditions were as follow: an initial hold at 95°C for 10 min, followed by 40 cycles of
95°C for 15 s (denaturation step) and 60°C for 1 min (annealing/extension). Comparative
cycle threshold (2—AACt) method was used to calculate miR21 and miRlet7g expression in
serum samaples normalized to miR16 expression as endogenous control and relative to healthy
controls. ®¥

2.3 Statistical analysis: Statistical analysis was performed using SPSS program version 22.

¢ Qualitative data were described using number and percent.

¢ Quantitative data (micro RNA let7g, micro RNA21 expression levels) were described
using median (minimum-maximum). As data are abnormal distributed using Kolmogorov
Smirnov test.

e Chi- square test and Fisher exact test were done to detect association between Micro
RNAZ21 and let7g expression categorized at specific cut off and breast cancer.

o Statistical significance was accepted at 5% two tailed level of significance.

e Accuracy measures were calculated at specific cut off points against the gold standard
(histopathological examination): accuracy, sensitivity, specificity, positive and negative
predictive values.

e ROC curve was constructed and overall diagnostic accuracy was related to the area under
the curve.

3. Results:

3.1 Description of the study sample: The present study was conducted on a total of 80
individuals; including 52 female patients presented with primary breast cancer and 28 healthy
age and sex matched individuals as a control group. Table (1) represents the
clinicopathological characteristics of the patients. The age of the patients ranged from 31-70
years with a median of 52 years. As regard the histopathological features 51 of the patients
had infiltrating duct carcinoma (IDC) and only one patient with lobular carcinoma( 98.1% and
1.9% respectively) 23 of the cases were of the intrinsic type luminal A (44.2%), luminal B
were 20 patients(38.5%),overexpression were 7 (13.5%) and triple negative were 2
(3.8%).According to the tumor grade 43 (82.7%) of the patients were grade Il, 8(82.7) were
grade 111 and 1 (1.9%) grade I. For the hormonal receptors and HER2 expression; 43 (82.7%)
had positive estrogen and progesterone receptors and 9(17.3%) were negative while, 27
(51.9%) had positive HER2 and 25 (48.1%) had negative HER2 receptor. Concerning the
stage of the disease 35 (67.3%) of the patients were stage Il, 14(26.9%) stage | and 3(5.8%)
stage I1l.the measured serum CA15.3 (1U/ml) in the patients showed a median of 16.501U/ml
(range 6-29 1U/ml).
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Table (1): Description of the study sample according to age and Clinico-pathological characteristics of the
breast cancer patients’ group.

Number | Percent

(n) %
Positive estrogen receptor 43 82.7
Positive progesterone | 43 82.7
receptor
Positive HER2 receptor 27 51.9
Molecular subtypes
LA 23 44.2
LB 20 38.5
OE 7 135
TN 2 3.8
Grade
Grade 1 1 1.9
Grade 2 43 82.7
Grade 3 8 15.4
Stage
Stage 1 14 26.9
Stage 2 35 67.3
Stage3 3 5.8
Pathological type
IDC 51 98.1
IDC+ILC 1 1.9
Age (years)
Median (Range ) 52.0(31-70)
CA15.3 (IU/ml)
Median (Range ) 16.50 (6-29)
Affected Lymph node %
Median (Range ) 41.8 (0-92.8)

LA=Iluminal A, LB=luminal B, OE=over expression, TN Triple negative, IDC=intra ductal carcinoma,
ILC=intraluminal carcinoma Significant (P<0.05)

3.2 The molecular expression levels of MicroRNAlet7g and MicroRNA21 in the serum in
groups included in the study were presented in table (2) and figure (1 a & b). A highly
significant difference was noticed between both groups where the serum expression level of
micro RNA21 was higher in breast cancer patients when compared to the control group
(median= 7.3 and 1.28 respectively) (p<0.05). The serum expression levels of micro RNA
let7g recorded a lower level in breast cancer patients when compared to the control group
(Median= 0.165 and 1.225 respectively), showing a statistically significant difference
(p<0.05).
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Table (2): Comparison between breast cancer patients and control regarding serum microRNA 21 and
micro RNA let7g expression levels.

BC patients Controls P value
(n=52) (n=28) (Mann
Whitney
test)
Micro RNA21
Median (Mini- | 7.3 1.28 0.001*
Max) (0.85-52.7) | (0.14-4.3)
Mi RNA let7g
Median (Mini- 0.165 (0.03- | 1.225 0.0013*
Max) 1.75) (0.25-6.41)
gJUDU’
o == T
Significant(P<0.05) sreve

Figure (1a): Box plot showing the comparison between breast cancer patients and controls as regard
microRNA 21 serum expression level.

T
control Breast cancer patients
group

Figure (1b): Box plot showing the comparison between breast cancer patients and controls as regard miRNA let7g
serum expression levels

3.3 Comparisons between different basic clinical and sociodemographic characteristics
of the breast cancer patients as regards the expression of microRNA and the
MicroRNAlet7g: There was no statistically significant difference between any of the
parameters except between HER2 receptor expression and Micro RNAlet7g as presented in
table(3).There was a highly statistically significant difference between them; a lower
expression level of microRNAlet7g was noticed in Her2 positive patients than Her2 negative
patients (median=0.09 & 0.28 respectively).

Table (3): Comparisons between basic clinical and characteristics of the breast cancer patients as regards
the Micro RNA21 and miRNA let7g serum expression levels
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Mann Mann
micro Whitney miRNA Whitney
. RNA21 test let 7g test
0,
Variable No. (%) Median (Pvalue) | serum (P
(min-max) Median value)
(min-max)
Age(years)
. 22 (42.3) | 7(1.3-52.7) (1)‘;)65 (0.04- 0.87
50-70 30 (57.7) ;672(;).85 - 0.431 0.160 (0.03-
: 1.75)
ER
positive ;‘24(7(;'85' 0.17 (0.03- 0.885
negative 43 (82.7) 6 ('1 72 0.87 1.75)
9 (17.3) 50 2'1) 0.09(0.03-
) 0.85)
PR
positive 7:4(0.85- 0.17 (0.03- 0.88
X 43 (82.7) 52.7)
negative 9 (17.3) 6 (1.72- 0.87 1.75)
: <0 2'1) 0.09(0.03-
) 0.85)
Her 2
- 6.7 (0.9- .
P05|t|\{e 27 (51.9) 50.21) 0.09(0.03- 0.003
Negative 0.91 1.7)
25 (48.1) 8 (0.85- 0.28(0.03-
52.7) 1.75)

* Significant (P<0.05)

3.4.The spearman’s correlation between the basic clinicopathological parameters and the
expression level of both micro RNAs in the serum of the breast cancer patients are presented
in table (4) ; a positive significant correlation between CA15.3 and microRNA 21 serum
expression levels (r=0.468,p=0.000) .Meanwhile, a negative significant correlation was
present between miRNA let7g serum expression levels and HER2 (r=-0.416,p=0.002*)(fig.2a),
as well as with molecular subtypes the luminal classification according to the Ki 67
proliferation index was taken from the patients pathological reports since it is done as
routine work in the pathology department, prognostic ranking (r=-0.34,p=0.014*)( fig.2b).
While no significant correlation was found between miRNA let7g serum expression levels and
the rest of the studied parameters.

8
050 é

T T T T
000 100 200 300
Her2 negative Herz+ Herz ++ Her2 +e+

Figure (2a): Scatter plot showing the correlation between
miRNA let7g serum expression levels and HER2 receptor.
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Figure (2b): Scatter plot showing the correlation between miRNA let7g serum expression levels and molecular subtypes.

Table (4): Correlation between both Micro RNA21 and miRNA let7g and different parameters

Micro RNA21 Micro RNA let 7g
Variable Correlation  coefficient significance Correlation coefficient Significance
(r "

CA15.3 0.468 0.0001* 0.076 0.594
Progesterone receptor 0.022 0.87 0.02 0.88
Estrogen receptor 0.022 0.87 0.02 0.88
Her 2 receptor 0.015 0.914 -0.416 0.002*
Age 0.19 0.89 0.169 0.231
Stage 0.258 0.064 0.166 0.239
Grade -0.0.037 0.793 -0.067 0.636
Affected Lymph node 0.119 0.402 0.051 0.722
percentage
Molecular subtypes 0.021 0.885 -0.34 0.014*
(Prognostic ranking)

*significant (p<0.05)

3.5.1 Accuracy of each of micro RNA 21, micro RNA let7g serum expression levels and

both of them in diagnosis of breast cancer at specific cut off points: is demonstrated in

table (5). It reveals that 100% of breast cancer patients have serum miRNA let7g expression
levels less than or equal to 1.78 compared to 67.9 % of controls. This association was
statistically significant (Fisher exact test, P=0.000). Also there was a significant association
between micro RNA2land breast cancer as 100% of breast cancer patients had serum
microRNA21 expression level more than or equal to 0.82 compared to 64.3% of controls.
(Fisher exact test, P=0.000). Concerning the combined tests, 100% of the cancer patients had
micro RNA21 > 0.82 and micro RNA let7g <1.785 (both tests were positive) compared to

32.1 % of the control. This was statistically significant (Fisher exact test, P=0.000).

Table (5) Accuracy of each of Micro RNA21, Let 7 g and combined both tests in diagnosis of Breast cancer

Test at specific Cases Control Test of O.R
cut off point significance (
( P value) 95%
C.l)
Micro RNA 21
>0.82 52 18 Fisher exact test | 3.8
<0.82 0 10 (0.000)* (2.6-
5.8)
Micro RNA Let
7G 52 19 Fisher exact test | 3.7
<1.785 0 (0.000)* (2.5-
>1.785 5.5)
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Combined both
tests:

-Both tests are
positive 52
-One of them is 0
positive

Fisher exact test
(0.000)*

6.7
(3.7
12.4)

* P value is significant ( < 0.05)

3.5.2. Regarding accuracy and diagnostic measures of Micro RNA21 at cut off point 0.82,

Let 7 G at cut off point 1.785 and both combined tests in diagnosis of cancer breast (table

6& figures 3a, 3b). It was shown that the combined accuracy of both tests at 0.82 and 1.785
cut off points of microRNA21 and microRNAlet7g respectively is higher ( 88.8%) than the

accuracy of each one separately (77.7% and 76.2% respectively).

Table (6) Accuracy measures of Micro RNA21 at cut off point 0.82, Let 7 G at cut off point 1.785 and both combined tests in prediction of

cancer breast .

Accuracy MicroRNA21 | Micro RNA Combined

measures at cut off Let7G at cut off | tests
point0.82 point 1.785

Sensitivity: 100% 100% 100%

Specificity: 35.7% 32.1% 67.8%

P.PV.: 74.3% 73.2% 85.2%

N.P.V.: 100% 100% 100%

Accuracy at 77.5% 76.2% 88.8%

the specific

cutoff point

Overall 94.3% 89.9%

accuracy: (99.5% — (83.4% — 96.4%)

95% C.I: 99%) 0.000

P value: 0.000

PPV=positive predictive value,NPV=negative predictive value

Sensitivity

T
0.0 0.2

T
04

T T
086 os
1 - Specificity

1.0

Figure (3a) ROC curve of the microRNA21 in prediction of Breast cancer microRNA21

Sensitivity

T
0o 0.2

T
0.4

T
08

1 - Specificity

Figure (3b) ROC curve of the microRNA Let 7 G in prediction of Breast cancer

103




Discussion:

The most prevalent kind of cancer in women and the second greatest cause of cancer-related
death is breast cancer. (3, 4, 34) The traditional clinicopathological variables, which are now
insufficient for an effective diagnosis of breast cancer, are primarily responsible for the
diagnosis of breast cancer outcomes and treatment approaches. Since DNA and micro RNA
can be readily separated, they are stable under a variety of settings, and they have been
discovered to be dysregulated in many different diseases, including breast cancer, gene
expression profiles have recently emerged as a novel tool for the management of breast
cancer. (34, 35). By targeting mRNAs implicated in downstream signaling cascades,
microRNAs, a type of tiny, non-coding single-stranded RNA molecules, govern a variety of
cellular activities, including early embryonic development, proliferation, apoptosis, and
differentiation. (36) In the present study the serum expression level of miRNA21 and
miRNAlet7g have been quantified using g RT-PCR in Egyptian breast cancer patients and
compared to an age-sex matched control group. The expression level of miRNA2Lin breast
cancer patients was higher than in the control group and this difference was highly significant.
On the other hand, serum expression level of miRNAlet7g was lower in breast cancer patients
than its expression in the control group and showing a statistically significant difference. The
upregulation of miRNA21 and downregulation of miRNAlet7g demonstrates their role in
breast cancer as novel biomarkers for early detection of breast cancer. Several studies ©¢* 3"
%839, 40) have been in accordance with our results, where lorio et al®” and Wang et al®¥
demonstrated that the serum expression level of microRNA21 was significantly higher in BC
than in healthy control. Moreover, Usmani et al ¥, conducted a study including breast cancer
patients, daughters of the patients as a control group and a healthy matched control group.
They showed high serum expression of microRNA21 in breast cancer patients. MicroRNA21
serum expression level studied in daughters of the cases was also significantly higher as
compared to the healthy individuals but lesser than the full-blown disease of breast cancer. As
regard the downregulation of miRNAlet7g have been supported by several studies ¢ 42 43
where the serum expression level of miRNAlet7g was lower in breast cancer patients than in
control group.

Numerous studies have discovered the expression of miRNA21 and miRNAlet7g in breast
cancer patients' serum as well as in breast cancer tissue, indicating that tumor-specific
microRNAs in serum are derived from both cancer cells and circulating blood cells. (34, 44,
45, 46) They have shown that these microRNAs have aberrant expression in tissue or serum
and are implicated in tumorigenesis acting as either oncogenes or tumor suppressors. More
than 50% of human microRNA genes reside in fragile locations, which are typically shown to
be amplified in several tumor tissues, including the lung, breast, and lung, or in genomic areas
associated with cancer. (45,47). One of the most widely expressed miRNAs in breast cancer,
miRNA21 is an oncogenic miRNA that suppresses many tumor suppressor genes, promoting
cell proliferation, invasion, and tumor metastasis. Upregulation of miRNA21 is linked to
tumor development and a poor prognosis. Tropomyosin 1 and PTENG8 are two of the many
targets of miIRNA21, which encourage the proliferation of MCF-7 breast cancer cells.
(45,47,48). Let-7 is known to target mMRNA and is itself a target of negative feedback
regulation in humans. It is known to be overexpressed in differentiated epithelial tissues and is
frequently downregulated during tumorgenesis. Targeting HRAS and HMGAZ2, Let-7 was
discovered to control breast cancer tumor initiating cells (T-I1C). (45,49)

We looked at the relationship between these measured parameters and the various
clinicopathological factors in breast cancer patients, including tumor grade and molecular
subtypes, as well as HER2, and hormonal expressions (ER and PR), and stage of the disease in
order to highlight the role of miRNA21 and miRNAlet7g in breast cancer prognosis. Even
though there was a higher level of miRNA21 expression in the HER2, ER, PR, positive lymph
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node groups, and stage groups, neither a significant association nor correlation between
miRNA and these parameters was discovered. However, a positive correlation was discovered
between miRNA21 serum expression and CA15.3 serum level in breast cancer patients,
indicating the potential role of serum microRNA21 expression level as a prognostic
marker.CA15.3 is considered one of the conventional tumor markers in breast cancer but it is
not sensitive or specific enough for screening asymptomatic women thus, miRNA21 may have
a role in breast cancer diagnosis and screening.“? our results were in consistent with other
studies “**® meanwhile, the serum expression level of miRNAlet7g showed a negative
correlation with tumor hormonal and tumor HER?2 receptors expression ,these findings suggest
that miRNAlet7g can be used as prognostic marker. This result matched that concluded by
Mattie et al ®» who studied the relation between different miRNAs expressions and hormonal
receptors expressions in breast cancer patients and found that unique sets of miRNAs are
associated with Her 2 status (let7g, let7f, miRNA107, miRNA10b, miRNA126, miRNA154
and miRNA195).

In the present work, ROC curve analysis for the diagnostic power of serum microRNA21
yielded an AUC of 0.94 with 100% sensitivity and 35.7% specificity in differentiating female
patients with breast cancer from healthy control group at a cutoff point of 0.82. The
confidence interval was 89.5-99, positive predictive value was74.2% and negative predictive
value was 100%. Gao J et al “? evaluated serum expression level of micro RNA21 in breast
cancer patients and controls. They got an area under the curve=0.92 with sensitivity and
specifity of 87.6%, 87.3% respectively. Similarly, Aguilar F et al ®® measured the serum
expression levels of the microRNA 21 in BC patients and healthy controls and they performed
ROC curve analysis to evaluate the diagnostic value for serum microRNAs. They found at the
cutoff value of 6.48 for microRNA21, the sensitivity and specificity were 94.40% and 80.00%
respectively. In conclusion our study provides evidence that microRNASs serum expression
level was higher in breast cancer patients than in normal controls. This result can mark
microRNAZ21 as a potential diagnostic biomarker for breast cancer.

Studying the diagnostic performance of miRNA let7g through constructing a ROC curve, the
area under the curve was (0.899). At the cut off level 1.78 the diagnostic sensitivity for
mIiRNA let7g was 100% and its diagnostic specificity was 32.1%. This means that miRNA
let7g might be considered as one of the biomarkers that could play an important role in breast
cancer. Meanwhile on investigating the accuracy measures of combined tests of microRNA21
and microRNAlet7g at a cut off points 0.82 and 1.785 respectively data revealed that they can
both detect the presence of breast cancer with 100% sensitivity, 67.8% specificity, positive
predictive value of 85.2% against 100% for negative predictive value and accuracy at cut off
points was 88.8%..(p<0.05). Thus, we can conclude the usefulness of circulating micro RNAs
as predictive biomarkers in breast cancer. our results of the current study are supported by
several reports (04105106 2010 \yhere Heneghan and colleagues'® assessed the diagnosis
potential of a panel of seven cancer-associated miRNAs in the circulation of patients with
various cancer types. The authors found that let-7a and miR-10b and -155 levels were
upregulated in the majority of cancer patients, whereas circulating miR-195 level
distinguished those with breast cancer from other cancer types and from normal control with a
sensitivity of 88% and a specificity of 91%. The sensitivity was further increased to 94%
when using a combination of circulating levels of miRNAs

A good place to start when investigating the functional role of microRNA in the development

of cancer is with its abnormal expression during the cancer process. Down-regulated "tumor
suppressive microRNAs" increase downstream signal pathways that are involved in tumor
growth, whereas up-regulated "oncogenic microRNAs" suppress the expression of putative
tumor suppressor genes. Both have the potential to accelerate the onset and spread of cancer.
These two categories of miRNAs might take involvement in pathogenic processes. The
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combined measurement of miIRNA let7g and miRNA21 serum expression levels may be
considered promising biomarker that is crucial for breast cancer screening, prognosis, and
treatment plans since they are non-invasive, simple to quantify, inexpensive, and
acknowledged for sensitivity. However, more research with a larger number of patients is
strongly advised.

REFERENCES:

1-

2-

10-

11-

12-

13-

14-

15-

16-

Siegel RL, Miller KD, Jemal A. Cancer statistics2015 CA Cancer J Clin 2015; 65: 5-
29.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin 2016; 66(1): 7-
30.

Ibrahim AS, Khaled HM, Mikhail NN, Baraka H, Kamel H. Cancer incidence in
Egypt: results of the national population-based cancer registry program. J Cancer
Epidemiol 2014; doi: 10.1155/437971.

Ibrahim AS, Mikhail N. The evolution of cancer registration in Egypt: from

proportions to population-based Incidence Rates. SECI Oncology 2015; 2-21.

Charles L, Loprinzi FRA, Martee L, Hensley JTR. ASCO SEP. 3rd edn. American
Society of Clinical Oncology, Alexandria, VA, USA, 2013.

Ellsworth RE, Blackburn HL, Shriver CD, Soon-Shiong P, Ellsworth DL. Molecular
heterogeneity in breast cancer: state of the science and implications for patient care.
Semin Cell Dev Biol 2016; 64: 65-72.

lorio, M.V., Croce, C.M., 2009. MicroRNAs in cancer: small molecules with a huge
impact. J. Clin. Oncol.2009; 27(34):5848-5856.

Hermeking, H., 2012. MicroRNAs in the p53 network: micromanagement of tumour
suppression. Nat. Rev.Cancer, 2012(9):613-626.

Saleh AA, Soliman SE, Habib MS , Gohar SF, Abo-Zeid G.Potential value
of circulatory microRNA122 gene expression as a prognostic and metastatic prediction
marker for breast cancer. Molecular Biology Reports 2019; 46:2809-18

Kim, V.N., MicroRNA biogenesis: coordinated cropping and dicing. Nat. Rev. Mol.
Cell Biol., 2005; 6(5):376-385.

He L, Hannon GJ: MicroRNAs: small RNAs with a big role in gene regulation. Nat
Rev Genet 2004, 5:522-531.

Jin, X.-H., S. Lu, and A.-F. Wang, Expression and clinical significance of miR-4516
and miR-21-5p in serum of patients with colorectal cancer. BMC cancer, 2020. 20(1):
p. 1-7

Esquela-Kerscher A, Slack FJ: Oncomirs - microRNAs with a role in cancer.Nat Rev
Cancer 2006, 6:259-269.

Andorfer, C.A., Necela, B.M., Thompson, E.A. MicroRNA signatures: clinical
biomarkers for the diagnosis and treatment of breast cancer. Trends Mol.Med. 2011,
17(6):313-3109.

Melo, S.A., Esteller, M., Dysregulation of microRNAs in cancer: playing with fire.
FEBS Lett., 2011;585(13)2087-2099.

Wang W.,Luo YP.. MicroRNA in breast cancer: oncogene and tumor suppressors with
clinical potential.J Zhejiang Univ-Sci B (Biomed & Biotechnol).2015;16(1):18-31.

106



17- Andersen CL, Jensen JL, @rntoft TF. Normalization of real-time quantitative reverse
transcription-PCR data: a model-based variance estimation approach to identify genes
suited for normalization, applied to bladder and colon cancer datasets. Cancer Res
2004; 64(15):5245-50.

18-Jenike AE & Halushka MK. miR-21: a non-specific biomarker of all maladies.
Biomarker Research 2021; 9, 18

19-Johnson SM, Grosshans H, Shingara J, Byrom M, Jarvis R, Cheng A,Labourier E,
Reinert KL, Brown D, Slack FJ: RAS is regulated by the let-7microRNA family. Cell
2005, 120:635-647.

20-Huang X, Yang Y, Guo Y, Cao ZL, Cui ZW, Hu TC, et al. Association of a let-7 KRAS
rs712 polymorphism with the risk of breast cancer, Genet Mol Res GMR 2015; 14:16913-
20.

21-Peter ME. Let-7 and miR-200 microRNAs: guardians against pluripotency and cancer
progression. Cell Cycle 2009; 8: 843-52.

22- Lee YS, Dutta A. The tumor suppressor microRNA let-7 represses the HMGAZ2 oncogene.
Genes Dev 2007; 21(9):1025-30.

23- Zarredar, H., et al., Terminalia Catappa Extract (TCE) Reduces Proliferation of Lung
and Breast Cancer Cell by Modulating miR-21 and miR-34a Expressions. Asian
Pacific Journal of Cancer Prevention, 2021. 22(4): p. 1157-1163.

24- Calin GA, Liu CG, Sevignani C, Ferracin M, Felli N, Dumitru CD, et al. MicroRNA
profiling reveals distinct signatures in B cell chronic lymphocytic leukemias. Proc Natl
Acad Sci U S A 2004; 101(32):11755-60.

25-Liu MF, Jiang S, Lu Z, et al. Physiological and pathological functions of mammalian
microRNAs [M]. In: McQueen CA (eds). Comprehensive Toxicology. Second Edition.
London, UK: Elsevier Science; 2010.

26- Medina PP, Nolde M, Slack FJ. OncomiR addiction in an in vivo model of microRNA-
21-induced pre-B-cell lymphoma. Nature 2010; 467(7311):86-90.

27- Hatley ME, Patrick DM, Garcia MR, Richardson JA, Bassel-Duby R, van Rooij E, et
al. Modulation of K-Ras-dependent lung tumorigenesis by MicroRNA-21. Cancer Cell
2010; 18(3):282-93.

28-Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rutgers E, et al.
Primary breast cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2015; 26: 8-30.

29- Perou CM, Borresen-Dale AL. Systems biology and genomics of breast cancer. Cold
Spring Harb Perspect Biol 2011; 3(2): 2-19.

30- Hennigs A, Riedel F, Gondos A, Sinn P, Schirmacher P, Marmé F, et al. Prognosis of
breast cancer molecular subtypes in routine clinical care: A large prospective cohort study.
BMC Cancer 2016; 16: 734.

31- Fakhari A, Gharepapagh E, Dabiri S, Gilani N. Correlation of cancer antigen 15-3
(CA15-3) serum level and bony metastases in breast cancer patients. Med J Islam Repub
Iran. 2019;33.142.

32- Dwedar FI, Shams-Eldin RS, Nayer SA , Farouk AM and Gomaa SH. Potential value of
circulatory microRNA1Ob gene expression and its target E-cadherin as a prognostic and

107


http://annonc.oxfordjournals.org/search?author1=E.+Senkus&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/search?author1=S.+Kyriakides&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/search?author1=S.+Ohno&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/search?author1=S.+Ohno&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/search?author1=F.+Penault-Llorca&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/search?author1=P.+Poortmans&sortspec=date&submit=Submit
http://annonc.oxfordjournals.org/
http://annonc.oxfordjournals.org/content/26/suppl_5.toc

metastatic prediction marker for breast cancer . J of Clini Lab Analysis2021; 35 (8),
e23887

33- Arefi, M., et al., Expression Analysis of Circulating miR-21 in Iranian Patients with
Hereditary Colorectal Cancer. Medical Laboratory Journal, 2021. 15(2): p. 1-4..

34-Wang G, Wang L,Su S, Wu J, Wang Q. Quantitative Measurement of Serum MicroRNA-
21 Expression in Relation to Breast Cancer Metastasis in Chinese Females. Ann Lab Med
2015;35:226-232

35- Sabiani L. Breast cancer in young women: Pathologic features and molecular
phenotype. Breas 2016; 29: 109-16.

36- Bartel D. MicroRNA target recognition and regulatory functions. Cell 2009; 136: 215-
33.

37-lorio M, Ferracin M, Liu CG, Veronese A, Spizzo R, Sabbioni S, et al. MicroRNA
gene expression deregulation in human breast cancer. Cancer Res 2005; 65: 7065-70.

38- Aguilar F, Mendoza-Ramirez JA, Malagdén-Santiago I, Espino-Silva PK, Santuario-
Facio SK, Ruiz-Flores P, et al. Serum circulating microRNA profiling for
identification of potential breast cancer biomarkers. Dis Markers 2013; 34(3):163-9.

39-Usmani A, Shoro A, Memon A, Hussain M, Rehman R. Diagnostic, prognostic and
predictive value of MicroRNA-21 in breast cancer patients, their daughters and healthy
individuals. Am J Cancer Res 2015; 5(8): 2484-90.

40- Gao J, Zhang Q, Guo L, Li X. Clinical significance of serum miR-21 in breast cancer
compared with CA153 and CEA. Chin J Cancer Res 2013; 25(6): 743-8.

41-Qian P, Zuo Z, Wu Z, Meng X, Li G, Wu Z, et al. Pivotal role of reduced let-7g expression
in breast cancer invasion and metastasis. Cancer Res 2011; 71: 6463-74.

42- Cookson VJ, Bentley MA, Hogan BV, Horgan K, Hayward BE, Hazelwood LD, Hughes
TA. Circulating microRNA profiles reflect the presence of breast tumours but not the
profiles of microRNAs within the tumours. Cell Oncol (Dordr) 2012; 35(4):301-8.

43-Farazi TA, Horlings HM, Ten Hoeve JJ, Mihailovic A, Halfwerk H, Morozov P, et al.
MicroRNA sequence and expression analysis in breast tumors by deep sequencing. Cancer
Res 2011; 71(13):4443-53.

44-Wang F, Zheng ZG, Guo J, Ding X. Correlation and quantitation of microRNA
aberrant expression in tissues and sera from patients with breast tumor. Gynecol Oncol
2010:119:586-93.

45- Hamam R, Hamam D, Alsalen K A3, Kassem M, Zaher W, Alfayez M, Abdullah
Aldahmash A., Alajez NM. Circulating microRNAs in breast cancer: novel diagnostic
and prognostic biomarkers. Cell Death and Diseases 2017;8: e3045.

46- Calin GA, Sevignani C, Dumitru CD, et al: Human microRNA genes are frequently
located at fragile sites and genomic regions involved in cancers. Proc Natl Acad Sci USA
101: 2999-3004, 2004.

47- Frankel LB, Christoffersen NR, Jacobsen A, Lindow M, Krogh A, Lund AH.
Programmedcell death 4 (PDCD4) is an important functional target of the microRNA miR-
21 in breast cancer cells. J Biol Chem 2008; 283: 1026—-1033.

108


https://www.ncbi.nlm.nih.gov/pubmed/?term=Usmani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26396924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoro%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=26396924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Memon%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26396924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hussain%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26396924
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rehman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26396924
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4568784/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24385703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=24385703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24385703
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24385703
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3872537/

48- Zhu S, Si ML, Wu H, Mo YY. MicroRNA-21 targets the tumor suppressor gene
tropomyosinl (TPM1). J Biol Chem 2007; 282: 14328-14336.

49- Croce CM. Causes and consequences of microRNA dysregulation in cancer. Nat Rev
Genet 2009; 10: 704-714.

50- Qian B, Katsaros D, Lu L, et al. High miR-21 expression in breast cancer associated with
poor disease-free survival in early stage disease and high TGF-B1. Breast Cancer Res Treat
2009; 117:131-40.

51- Mattie MD, Benz CC, Bowers J, Sensinger K, Wong L, Scott GK, et al. Optimized high-
throughput microRNA expression profiling provides novel biomarker assessment of
clinical prostate and breast cancer biopsies. Mol Cancer 2006; 5: 24.

109



