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Circulating microRNA-182 overexpression as a biomarker for breast cancer
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Background:- MiR-182 is one of the most frequently studied cancer-related gene miRs
and plays a crucial role in tumorigenesis , progression and may become a potential
therapeutic target and biomarker of tumor diagnosis and prognosis.

Aim of study:-Estimation of miR-182 gene expression levels in both fresh tissues and
serum of same breast cancer patients by using stem-loop follow by Tag-Man real time

PCR (RT-PCR) technique and correlate the miR-182 gene expression with ER,PR and
Her-2 by IHC technique .

Material and methods:- Stem-loop RT-PCR was performed to identify the level of
miR-182 gene expression in both fresh tissues and serum of same breast cancer patients
. The expression levels of miR-182 relative to mMRNA of GAPDH were determined using
the livak method . IHC were done for ER,PR and HER-2 .

Results:- Mean fold change of miR-182 was statistical significantly higher in breast
cancer from paraneoplastic tissues , mean fold change of miR-182 was statistical
significantly higher in serum of patients from apparently healthy control and miR-182
serum level of patients with ER,PR positive was statistical significantly lower compared
with the negative patients.

Conclusion:- The miR-182 as a new original diagnostic and prognostic biomarker for

breast cancer .
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Introduction
Breast cancer is the most common type of translation to protein or degrade the

cancer in females worldwide © . MRNAs . Thus, miRs play critical
MicroRNAs (miRs) are small non protein  biological roles in many different cellular
coding RNAs involved in gene regulation processes including metabolism,

through binding to the 3' un-translated development , differentiation ,proliferation
region of target messenger RNAs and apoptosis. They are also linked to
(MRNAs) and down-regulate  their human diseases, including cancer ® .The
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apoptotic and necrotic primary tumor
discharges miRs into the blood circulation,
known as circulating miRs. Therefore,
blood contains circulating miRs from
numerous cells (including tumor cells),
which makes it possible to detect miRs
from specific organs, tissues or cells using
surface markers for proper quantification
®) The circulating miRs, resistant to
RNase activity, are rare and extremely
stable in serum and plasma ®. This
stability translates into consistent miR
expression levels among individuals,
which  makes serum miRs attractive
biomarkers for the diagnosis of breast
cancer patients . However, there have been
only a few previous publications
investigating circulating miRs in the
Peripheral blood of breast cancer patients
56 MIiR-182, a member of the miR-183
family located on chromosome 7q31-34, is
one of the most frequently studied cancer-
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related gene miRs and  miR-182 is
involved in several Kkey steps of
tumorigenesis, including epithelial-
mesenchymal  transition, cell  cycle
regulation, proliferation, survival,
migration, aggressiveness, and drug

resistance . MiR-182 plays a crucial role in
tumorigenesis and progression, and miR-
182 may become a potential therapeutic
target and biomarker of tumor diagnosis
and prognosis ® . However, other studies
have  reported that miR-182 s
downregulated in gastric adenocarcinoma
and that increased miR-182 levels are
correlated with clinical treatment benefits
©10) A novel miR quantification method
has been established using stem—loop RT
followed by TagMan PCR analysis in
tissue or cultured cells ! The present
study estimated the levels of miR-182 in
the tissue and serum of Dbreast cancer
patients to identify the potential of serum
miRs as biomarkers for breast cancer.
Materials and methods
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Patients  selection:The  study  was
conducted during the period from March
2013 to January 2015 This is a
prospective study, where by 40 patients
with newly diagnosed breast cancer, aged
30-65 years, were recruited at the Surgical
Department/AL-Diawania Teaching
Hospital in Diawania City .The patients
had not received neoadjuvent therapy , all
of whom underwent lumpectomy
Apparently healthy controls (n=10) were
diagnosed without any tumor or physical
illness. Serum sample were collected from
breast cancer patients and apparently
healthy controls . Forty-pairs of fresh
tissues from same cases of breast cancer
and paraneoplastic tissues (which consider
as internal control) , for total RNA
extraction and for RT-gPCR . Another 40
pairs specimens of both breast cancer and
paraneoplastic tissues for histopathological
examination and after proved the
diagnosis, tumor marker were done for ER
,PR ,Her-2 by Immunohistochemistry
(IHC) . The histopathological classification
was performed according to the WHO
classification (2013) ,the grading system
was carried out according to modified
Bloom and Richardson system (2009),
tumor staging was carried out according to
AJCC, 2010 .

Immunohistochemistry: Histological
sections (4-um) were deparaffinized in
xylene and rehydrated. Antigen retrieval
was performed by water bath the sections
in 10 mm citric acid monohydrate.
Endogenous peroxidase activity was
blocked by 0.5% H202 treatment. The
slides were incubated with appropriate
dilutions of the primary antibodies [anti-
ER, 1:200; anti-progesterone receptor
(PR), 1:200 and anti-Her-2,1:200 Dako] at
4°C overnight. The same procedure was
performed for negative controls which
were incubated overnight in 1X PBS
without antibody. The reaction was
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visualized by the ABC Kit (Dako) ,
positive ER and PR (nuclear staining of
>10%) according to allred scoring system
while positive Her-2 (complete membrane
staining) according to HercepTest scoring
system .

MiRNA isolation from serum and
tissue:-Serum samples were collected
between 8:00 and 9:00 a.m. following
centrifugation for 30 min at 2,650 g ,then
serum samples were stored at 80° ¢ .Tissue
samples were homogenized in adenaturing
lysis solution and dissolved RNA was
stored at -20°C before use . Isolation of
total RNA ( RNA was extracted from
serum and fresh tissues using the Trizol
reagent (Bioneer ,Korea) according to the
manufactures instructions. .RNA quality
was assessed with a NanoDrop 1000
spectrophotometer.

Real-time RT-PCR for miR-182
quantification: The Primers and probes
for miR-182 were design in this study by
using (The Sanger Center miR database
Registry) to selected miR-182 sequence
and using miR Primer Design Tool .The
cDNAs were synthesized by stem-loop
primer, 5'-AACATGTACAGTCATG-
GATG -3'. MiR-182 was then analyzed by
gPCR and the primer used was: forward, 5'
-GGCAATGGTAGAACTCACACT-3
and reverse , 5'-AACAT
GTACAGTCCATGGATG-3. PCR
analysis was performed using Tag-Man
probe. initial denaturation at 95°C for 5
min, followed by 40 cycles of 95°C
denaturation for 20 sec, 52°C annealing for
20 sec and extension at 72°C for 30 sec.
Reverse Transcription and real-time PCR
was subsequently performed in duplicate .
All miR-182 quantification data were
normalized to housekeeping gene like
Glycer aldehyde 3-phosphate
dehydrogenase (GAPDH) . The mRNA of
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GAPDH gene primers and probe were
designed by using NCBI- Gene Bank data
base and Primer 3 plus design online. The
cDNAs primer of GAPDH as design as
Random Hexamer primer and the primer
used in gPCR was: forward,
TCAGCCGCATCTTCTTTTGC and
reverse, TTAAAAGCAGCCCTGG-TGAC
Tag-Man probe for mGAPDH was: FAM-
CCAGCCGAGCCACATCGC-TC-
TAMRA .These primers and probe of miR-
182 and GAPDH were provided by
(Bioneer company, Korea) .The data
results of RT-gPCR for miR-182 and
GAPDH were analyzed by the relative
quantification gene expression levels (fold
change) were based on Ct values by using
the Livak method (Fold change = 274°T)
that described by (Livak and Schmittgen,
2001) 43,

Statistical analysis :SPSS version 16 and
Microsoft Office Excel 2007 were using in
analysis of these data ,Chi-square test and
Fisher exact test were used to study
association between any two nominal
variables. P-value of less than or equal to
0.05 was considered significant.

Results

1- Clinicopathological characteristics of
patients:- A total of (n=40) breast cancer
patients , all breast cancer cases with
invasive ductal carcinoma (IDC), and
mean age was (45.20+7.55) years old. Out
of 40 cases of breast cancer, 25(62.5%)
were ER(+ve) , 23(57.5%) +ve for PR and
10(25%) +ve for Her-2 by IHC.
2-Comparison the miR-182 in Dbreast
cancer and paraneoplastic tissues

Mean cancer tissue of miR-182 was
statistical ~ significantly  higher  from
paraneoplastic tissue , 5+0.4 versus
2.5+£0.090,respectively (P<0.001) ,figure

(1)
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Figure (1): Stem- Loop gRT-PCR amplification plots for miR-182 cDNA in breast cancer
tissue patients by using Tag-Man probe .

3-comparison the miR-182 gene expression between serum of breast cancer patients and
apparently healthy control .

The mean serum level of miR-182 in breast (5.130 x10 * ) versus (0.002 x 10 %) ,
cancer patients was statistical significantly respectively (P<0.001) , as table (1), figure (2)
higher from apparently healthy control |,

Table (1) : Comparison the mean serum level between control and patients’ groups

Group Median* Mean+SD* P-value
Control (n =10) 0.003 0.002+0.001

- <0.001
Patients (n = 40) 4.950 5.130+0.996

* Numbers are expressed X10°
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Figure (2): Comparison the circulating miR-182 between control and patients’ groups .

4-The correlation of miR-182 gene expression pattern between breast cancer tissues and

paired serums

The results showed a statistical significant  5-Correlation between microRNA-182 gene

correlation of miR-182 gene expression in the  expressions with age.

breast cancer tissues with those in the paired  The result of present study showed that there

serums, with r =0.41 (p<0.001) was no statistical significance correlation
between serum level of miR-182 and age of
patients (P>0.005) , as table (2)and figure (3) .

Table (2) : The mean age in patients’ and control groups

Age N Mean SD Minimum Maximum P-value
Control 10 44.10 8.58 30 56 0.758
Patients 40 45.20 7.55 30 65 '
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Figure (3): Spearman correlation between age of patients and serum of miR-182 .
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When divided in two group (<50 and >50) , no
statistical significant between mean fold
change of miR-182 serum levels in breast
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cancer patients and age of patients (p>0.05) ,as
table (3) and figure (4) .

Table (3): Association between mean serum level of miR-182 and age of patients

Age? Median* | Mean+SD* P-value
<50 years (n =28) | 5.250 5.236+1.047 0.344
>50 years (n =12) | 4.850 4.883+0.855 )

* Numbers are expressed X10°
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Figure (4): Association between mean serum level of miR-182 and age of patients.

6-Correlation of serum miR-182 in patients
with ER , PR and Her-2 .

The mean serum level of miR-182 in patients
with ER positive was statistical significantly
lower than the ER-negative patients
(4.504x10 *) copies/ml , (P<0.001) and the
mean serum level of miR-182 in patients with

PR positive was statistical significantly lower
than the PR-negative patients , (4.304 x10 3)
copies/ml, (P<0.001) .While the mean serum
level of miR-182 in patients with Her-2
positive was no statistical significantly from
the Her-2 negative patients , (P>0.005) . As
shown in table (4) .

Table (4) : Association between serum level of miR-182 in patients and receptor status

Marker _ N Median Mean SD P-value
R iegaive—[1s oo [o1s 1o O
S Rt L e
ner2nes a3 g0 Tsaee oo ] %%

* Numbers are expressed X10°
7-Validity of serum microRNA-182 gene
expression as gene aberration

The cutoff value for serum miR-182 gene
expression fold change that predict gene
expression aberration in breast cancer patients
by using the RT-gPCR technique , an Receiver

Operator Characteristic (ROC) curve analysis
was done that showed the following results:
The best cutoff value for serum miR-182 in
patients was (1.602 x10° ) with a specificity of
100%, sensitivity of 100% and accuracy
excellent ,table (5) and figure (5) .
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Table (5) : ROC curve for cutoff value of serum miR-182 in patients and control group

Parameter Value Interpretation
Cut off value 1.602 X10°

AUC (accuracy) 1.000(100%) Excellent
Sensitivity 100% Excellent
Specificity 100% Excellent

ROC Curve

) o= o'

1 -Spe

o's o's
cificity

Figure( 5): ROC curve for cutoff value of serum miR-182 in patients and control group

8-Validity of serum microRNA-182 gene
expression as prognostic marker

A-The cutoff value of fold change for serum
miR-182 gene expression, that predict breast
cancer patient with negative ER , an ROC

curve analysis was performed. The best cutoff
value of fold change for serum miR-182 was
5.600 x10° with a specificity of 100%,
sensitivity of 87% and an accuracy excellent ,
as table (6) and figure (6).

Table (6) : ROC curve for cutoff value of serum miR-182 in patients with negative ER

Parameter Value Interpretation
Cut off value 5.600 X10°

AUC (accuracy) | 0.984(98.4%) Excellent
Sensitivity 87% Very good
Specificity 100% Excellent

ROC Curve
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0.0
00
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1 - Specificity

T T
086 o8 10

Figure (6) : ROC curve for cutoff value of serum miR-182 that predict with negative ER

status
B-The cutoff value of fold change for serum
miR-182 gene expression, that predict breast

cancer patient with negative PR , an ROC
curve analysis was performed . The best cutoff
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sensitivity of 77% and accuracy excellent , as
table (7) and figure (.

Table (7) : ROC curve for serum cutoff the miR-182 that predict with negative PR status

&

value of fold change for serum miR-182 was
5.600 x10° with a specificity of 100%,

AL-Qadisiya Medical Journal Vol.11 No.20

Parameter Value Interpretation
Cut off value 5.600 X10°

AUC (accuracy) 0.926 (92.6%) Excellent
Sensitivity 77% Good
Specificity 100% Excellent

ROC Curve

Discussion

Breast cancer is the most common cancer
in women, and early diagnosis and
treatment of breast cancer has important
prognostic significance. Serum markers
have become increasingly important to
diagnosis of breast cancer for its simple
collection and less invasiveness. CA15-3
and CEA are the most widely used markers
in monitoring patients with breast cancer,
and elevated serum levels are associated
with breast cancer relapse, but both lack of
sensitivity for early-stage disease and
specificity ‘Y . What is more, CEA is a
non-specific tumor marker and has a lower
positive rate in early diagnosis of breast
cancer. It cannot serve as an indicator of
early diagnosis of breast cancer .

In recent years, miRs have attracted
increasing interest among investigators,
particularly cancer researchers, as vital
cellular molecules involved in normal and
pathological states. Many studies have
demonstrated that miRs are aberrantly
expressed in different classes of cancers

and can be used as novel biomarkers of
tumor identification and prognosis ¢ 1718
Among these miRs,miR-182 s
considered a micro-oncogene. Extensive
profiling studies over the past several years
have linked the dysregulated expression of
miR-182 to several cancer types, including
colorectal cancer, lung cancer, glioma,
bladder cancer, endometrial carcinoma,
prostate cancer, and ovarian cancer ®* 2
Y The ideal biomarkers for breast cancer
diagnosis should be easily accessible in
order that they may be sampled relatively
non-invasively. In addition, biomarkers
must be sensitive enough to be detected in
early stage tumors in almost all patients,
while absent or minimal in healthy control
individuals
In present study, the miR-182 gene
expression was statistically significant
higher in the breast cancer tissues
compared with the paraneoplastic tissues.
These results consist with results of Ping
et ,al ® whom were found that miR-182
gene expression was statistical

Figure (7) : ROC curve for cutoff value of serum miR-182 that predict negative PR status
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significantly increased (>4-fold higher) in
breast cancer tissues compared with
paraneoplastic tissues This result is
consistent with the oncogenic role of miR-
182 in various types of cancer. Several
studies support that miR-182 acts as an
oncogene in the development of breast
cancer ~ (#1242520) MiR-182 s
overexpressed in human breast cancer
tissues and cell lines and B-catenin binds
to the promoter to increase the expression
of miR-182 @9,

The miR-182 gene expression levels in the
serum of breast cancer patients in present
study were also statistically significant
higher than those of the healthy controls
and the best cutoff value for gene
aberration was (1.602 X10° fold change)
,in which can detect normal gene
expression from gene aberration and also
can detect normal cases from malignant
one , indicating miR-182 is a useful
biomarker for breast cancer diagnosis.
These results were accepted with other
study reported by Ping et ,al ®® | whom
were found that the serum miR-182 levels
in breast cancer patients (7.075x103
copies/ml) , which were significantly
higher compared with the serum of healthy
controls (0.003x103 copies/ml) .

In order to determine the correlation of
miR expression in tissue and the matched
serum samples, the results of present study
shown a significant correlation of miR-182
gene expression in the tissues with those in
the serums (Spearman-Rho test r = 0.41,
p< 0.01), which suggests that miR-182
isolated from serums could reflect most of
the characteristic expression patterns of
their tissue counterparts and further show
promise for miR as blood-based
biomarkers for detecting and screening
breast tumors .

In the present study, there is no statistical
significance between age of patients and
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fold change of miR-182 gene expression.
These findings are accepted with other
studies (23,24,25,26) .

The prognostic and therapeutic roles of ER
or PR in breast cancer have been studied
extensively and are well established ¢ %9,
Significant associations have been found
between ER and PR positive rates with
menopausal status, tumor size or the
presence of distant metastases in breast
cancer ® . In present study found that the
miR-182 gene expression level in serum of
breast cancer patients was significant lower
in ER and PR positive than ER and PR
negative by IHC. These results were
accepted with other study reported by Ping
et ,al ®. The results indicated that there is
a close correlation between serum level of
miR-182 and ER, PR negative
expression in breast cancer patients.

The best for your knowledge, this study
could be the first study of its type to be
conducted in Irag, evaluating tissue and
serum level of miR-182 gene expression in
same patients by RT-gPCR , in a sample of
Iraqi female patients . There was no
baseline study regarding tissue and serum
level of miR-182 gene expression
stratification in apparently healthy control
in lragi individuals.  Although, similar
studies were conducted abroad to stratify
tissue and serum level of miR-182 in breast
cancer patients in other countries %2 2425
In summary, the key finding of the
present study is that miR-182 gene
expression in the serum of breast cancer
patients were markedly up-regulated
compared with healthy controls while the
levels of miR-182 in the serum of patients
with positive ER,PR was lower compared
with the negative patients and RT- PCR is
a original and useful means for
investigation of serum miR samples .In
general, the present study tourist
attractions for miR-182 as a new
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diagnostic and prognostic biomarker for
breast cancer and miR-182 may sever as a
novel therapeutic target for the treatment
of breast cancer. However, studies with
larger number of patients and healthy
controls are needed to validate our findings
and to investigate whether other miRs are
also capable of indicating breast cancer
progression and more importantly whether
miR-182 is the best choice among potential
breast cancer biomarkers .
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