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Abstract
Background: microRNAs (miRNAs) have been highlighted as potential circulating biomarkers and therapeutic targets for breast
cancer (BC). miRNAs have emerged as an extremely promising new class of biomarkers. They have been demonstrated to be remarkably stable in human blood. miR-155 has more than 4 hundred predicted gene targets. The miR-155 plays an essential role in
the pathogenesis of breast cancer. The aim of this study was to assess the diagnostic value of miR-155 expression in the serum of
patients with breast cancer according to the molecular subtypes of BC.
Methods: 90 samples were classified into different groups with respect to their immunohistochemical (IHC) characteristics: estrogen receptor (ER) positive and/or progesterone receptor (PR) positive group (Luminal A), human epidermal growth factor receptor2
(HER2) positive group (as Luminal B), and Triple negative group (TNBC). The complementary DNA (cDNA) was synthesized in line
with the guidelines of the Kit Company. A real-time PCR method was performed as the expression assay.
Results: A substantial difference was observed between the phrase standard of miR-155 in patients with the molecular subtypes of
breast cancer. The subtypes of Luminal A, Luminal B, and TNBC showed respectively 6 fold, 7 fold, and 14 fold increased expression (P
< 0.001). Receiver operating characteristic (ROC) analysis revealed that miR-155 had a considerable diagnostic accuracy for Luminal
A with area under the curve (AUC) of 0.875 (sensitivity 100%, specificity 68.63%), for Luminal B with AUC of 0.886 (sensitivity 100%,
specificity 62.75%), and for TNBC with AUC of 0.982 (sensitivity 100%, specificity 92.16%)
Conclusions: The study found that increased mir-155 expression was significantly associated with BC. The study results showed the
mir-155 expression has extremely high sensitivity and specificity for the diagnosis of subtypes of breast tumor. Therefore, checking
the serum levels of miR-155 expression in patients with breast cancer may be helpful. Yet, more studies are required to investigate
this relationship.
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1. Background
Breast cancer (BC) is the most prevalent cancer in
women comprising about 16% of all cancer cases in women
(1, 2). A subtype of BC, called triple negative, without
ER/PR/Her2 expression grows without the need for external
growth hormones (3), which makes tumors grow quickly,
Luminal A: ER and/or PR positive and HER2-negative and Luminal B: ER and/or PR and HER2 positive (4). These markers
are usually proteins but they can also be other detectable
molecules, such as oligonucleotides (5).
miRNAs are short 20 to 25 nucleotide, non-coding
RNA strands that bind to messenger RNAs (mRNAs) to inhibit translation through post-transcriptional modifications and induced mRNA degradation (6, 7). The emerging
evidence indicating that certain microRNAs (miRNAs) are

extensively involved in BC progression has led to the search
for good miRNA candidates for classifying tumors (8). Recently, it has been found that these miRNAs in serum proteins, lipoproteins, and proteins make connections called
Argonaute-2 causing the miRNAs in serum safeguarded
and protected from ribonucleases (9). In addition, closeby markets and protection by secreting substances such as
objects are imported Apoptotic and exosomes in the blood
serum and secretory vesicles containing miRNAs addition;
it can act as carriers of messages between cells miR-155, a
miRNA to be involved in lymphoma is also rising to possess
a role in the progression of solid cancer (10).
The miR-155 was first described in the progression of
lymphoma (11). miR-155 has more than 4 hundred predicted gene targets. Generally, there is now a growing function of miR-155 in BC (12). miR-155 is one of the most multi-

Copyright © 2017, Jentashapir Journal of Health Research. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

Shooshtarian B et al.

functional miRNAs whose overexpression has been found
to be related to different types of cancers, including BC (13).
A study has demonstrated the association of elevated miR155 with late stage and poor overall survival in a few types
of malignancy (14). As a miRNA, miR-155 is an oncogenic
property, just about all signs of cancers in the breast malignancy affects different routes (12, 15).

2. Objectives
The current study aimed to examine the diagnostic
value of mir155 expression in the serum of patients with
BC, according to molecular subtypes of breasts cancer, including (Luminal A/B, overexpression of Her2, and their
triple-negative type), and compare them with a control sexage-gender matched group.

3.5. Reverse Transcription (RT) and Quantitative PCR
Using a High Capacity cDNA kit (Life Technologies,
America) for miRNA isolated from peripheral blood serum,
cDNA was prepared to continue the next step in product temperature at -20°C. Proliferative responses were conducted in a final volume of 20 µL, and a double in 96-well
plates and devices using Real-Time PCR (Steponeplus ABI,
America) were performed. For Mixed reaction, 10 µL SYBRGreen PCR (Master Mix Takara), 1 mL primer (Forward), and
reverse (Reverse) specific for each gene, 5 µL of cDNA were
mixed and finally by adding distilled water reached the final volume of 20 µL. The primers for miR-155 were used as
follows: forward: 50 -GATACTCATAAGGCACGCGG-30 and reverse: 50 -GTGCAGGGTCCGAGGT-30 . To compare expression
levels of miR-155 in the serum of patients with BC, the relative amount of miR-155 was normalized against SNORD
47. In the study, we calculated the fold-change between
breast cancer patients and normal controls for miR-155 by
the 2∆∆Ct method.

3. Methods
3.6. Statistical Analysis
3.1. Study Population
In a case- control study, 90 female patients with BC who
had been diagnosed by pathological examinations in Ahvaz from 2012 to 2015 were recruited. 70 healthy subjects
with similar age who received medical tests were selected
as controls.
3.2. Ethics
The research protocol was approved by a suitably constituted Ethics Committee of Ahvaz Jundishapur University of Medical Sciences.
3.3. Sample Preparation
5 cc blood samples were taken from the healthy individual SST tube (for serum). The samples were centrifuged
at 2500 rpm for 5 minutes at room temperature. Cruor was
then transferred to a brand new tube and centrifuged at
3000 rpm for 5 minutes at room temperature. The samples
were aliquoted into Microcentrifuge tubes and then kept
at -80°C.
3.4. miRNA Isolation
miRNAs from serum samples were extracted using
miRNeasy Serum/Plasma Kit (Qiagen, Germany). Extraction was performed in accordance with the manufacturer’s
instructions at -80°C.
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Laboratory data were analyzed by SPSS®ver 20.0 for
Windows®. In the descriptive study, data were expressed
as percentages and analyzed by analysis of variance
(ANOVA). Receiver operating characteristic (ROC) curve
analysis was used to assess the diagnostic accuracy. The
area under the ROC curve (AUC) was then estimated. The
P < 0.05 was considered statistically significant.
4. Results
Among 90 female patients, Luminal A comprised 23
(25.55%) cases, Luminal B 50 (55.55%) cases, and triple negative 17 (18.88%) cases. 70 cases of healthy subjects were selected as controls. The average age of BC patients was 46
years (SD = 13.30), and the average age of healthy subjects
was 46.65 years (SD = 12.39).
We analyzed the relative expression of miR-155 in BC
patients with ER positive and/or PR positive group (as Luminal A) and observed high expression of miR-155 (about 6
fold) (P < 0.001). In Luminal B tumors that tended to be ERpositive and/or PR-positive and HER2-positive (as group II),
miR-155 was also over-expressed (about 7 fold) (P < 0.001).
Triple negative group (TNBC) that lacked ER/PR/Her2 (as
group III) also showed miR-155 over-expression (about 14
fold) that was statistically significant (P < 0.001) (Table 1).
To further evaluate the diagnostic proficiency of miR155 for Luminal A breast cancer, the ROC curve was plotted,
which can be seen in Figure 1. The AUC and confidence interval (CI) for miR-155 were as follows: 0.875 (0.77 - 0.94)
with 100% sensitivity and 68.63% % specificity indicating
Jentashapir J Health Res. 2017; 8(2):e59937.
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Table 1. miR-155 Expressions in Patients with Breast Cancer, According to Molecular Subtypes of Breast Cancer

No. (%)

miR-155 Expression (mean ± SD)

Std. Error

95% Confidence Interval

Luminal A

23

22.59 ± 12.72

2.78

17.06 to 28.11

Luminal B

50

25.77 ± 14.44

1.88

22.02 to 29.52

Triple negative

17

40.61 ± 10.30

3.23

34.18 to 47.04

Subtypes of Breast Cancer

high sensitivity and specificity of miR-155 for Luminal A
breast cancer diagnosis.

Figure 2. ROC Curve to Evaluate the Application Value of miR-155 for Luminal B Diagnosis
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Figure 1. ROC Curve to Evaluate the Application Value of miR-155 for Luminal A
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The AUC and confidence interval (CI) for miR-155 were as follows: 0.886, (0.807 0.940), with a sensitivity and specificity of 100% and 62.75%, respectively.

100-Specificity
The AUC and confidence interval (CI) for miR-155 were as follows: 0.875, (0.77 - 0.94),
with a sensitivity and specificity of 100% and 68.63%, respectively.

For investigating the diagnostic proficiency of miR-155
for Luminal B breast cancer, the ROC curve was plotted,
which can be seen in Figure 2. The AUC and confidence
interval (CI) for miR-155 were as follows: 0.886 (0.807 0.940) with 100% sensitivity and 62.75% specificity indicating high sensitivity and specificity of miR-155 for Luminal
B breast cancer diagnosis.
For investigating the diagnostic proficiency of miR-155
for Triple negative, The ROC curve was plotted, which can
be seen in Figure 3. The AUC and confidence interval (CI)
for miR-155 were as follows: 0.982 (0.915 - 0.999) with 100%
sensitivity and 92.16% specificity indicating high sensitivity and specificity of miR-155 for Triple negative breast cancer diagnosis.
Jentashapir J Health Res. 2017; 8(2):e59937.

5. Discussion
In recent years, several studies have reported that
the levels of circulating miRNA can be used to differentiate healthy from malignancy patient blood samples (16).
miRNAs have been highlighted as potential circulating
biomarkers and therapeutic targets for BC (17). Other
markers such as ER, PR, and Her2/neu position would indicate ideal adjunct remedy situation (9). Several studies
linked miR-155 to inflammation in cancer (18). miR-155 expression is significantly increased in many cancers, including breast cancer (17).
The current study aimed to assess the diagnostic value
of mir-155 expression in the serum of patients with breast
cancer according to the molecular subtypes of BC. The
obtained results showed that serum miR-155 was overexpressed in three subtypes of malignant breast cancer,
3
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Figure 3. ROC Curve to Evaluate the Application Value of miR-155 for Triple Negative
Breast Cancer Diagnosis
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The AUC and confidence interval (CI) for miR-155 were as follows: 0.982, (0.915 0.999), with a sensitivity and specificity of 100% and 92.16%, respectively.

In this study, according to molecular subtypes of
breasts cancer and ROC curve analysis, it was disclosed that
serum miR-155 expression has moderate accuracy and reliability in early analysis of breast cancer. mir-155 expression has very high sensitivity for the diagnosis of subtypes
of breast cancer, but it has a different specificity in other
subtypes of breast cancer. The study results showed that
checking the serum levels of miR-155 expression in patients
with breast cancer might be helpful. Expression amount
of some miRNAs not only in tissues but also in circulation
such as in plasma can accurately echo tumor malignancy.
It is therefore recommended that similar studies be conducted in other populations with large number of cases.
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