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Objective: Screening approaches using microRNAs (miRNAs) have been gaining increased
attention owing to their potential applications in the diagnosis, prognosis, and monitoring of
cancer, because aberrant miRNA expression plays a role in the development and advancement
of malignancies. The objectives of this study were to characterize mir21, miR31, mirl143,
mirl45, and control RNU43, which are differentially expressed in peripheral blood mono-
nuclear cells (PBMCs) of breast and colorectal cancer patients, compared to that in controls
and to establish whether this is specific to breast and colon cancer for use as tumor markers.
Methods: Thirty newly diagnosed patients with breast cancer and 30 patients with colorectal
cancer were enrolled together with 30 healthy controls. PBMCs were isolated from venous
blood samples of individuals. Next, miRNA expression analysis was performed by a two-
step method of reverse transcription and qPCR.

Results: The expression levels of miR-143 and miR-31 were significantly decreased,
whereas the expression levels of miR-145 and miR-21 were significantly increased in breast
cancer patients compared to those in healthy subjects. Moreover, the expression levels of
miR-143, miR-145, and miR-21 were significantly increased and, in contrast, the changes in
the expression levels of miR-31 were not statistically significant in colon cancer compared to
those in healthy subjects. miR-21 exhibited the highest increase in both breast and colon
cancers. There was a weak positive correlation between miR-145 and CA-15.3 in patients
with breast cancer (r = 0.451; p = 0.012). miR-143 was positively correlated with the TNM
stage in colon cancer patients (r = 0.568; p = 0.001).

Conclusion: A biomarker panel composed of miR-21, miR-31, miR-143, and miR-145 in
PBMC may provide a new diagnostic approach for the early detection of breast and colon
cancer. As miR-21 expression was found to be the highest among all the miRNAs evaluated,
it may represent a new tumor biomarker and a candidate therapeutic drug or gene target in
colon and breast cancer.

Keywords: breast cancer, colon cancer, peripheral blood mononuclear cells, mir21, mir31,
mirl43, mirl45

Introduction

Breast cancer is the most frequent malignancy in women worldwide, and is also the
primary cause of death from cancer in all European countries. The 5-year survival
rate for breast cancer varies between 69% and 84%, depending on the geographic
region'. Several risk factors for breast cancer have been well documented: some
mutations (e.g. involving BRCAI, BRCA2, p53); prolonged exposure to endogenous
estrogens by early menarche, late menopause, late age at first childbirth; exogenous
hormones; oral contraceptive use and hormone replacement therapy; alcohol con-

sumption, overweight and obesity, and physical inactivity.?
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The US National Cancer Institute has stated that colon
cancer is the second-leading cause of deaths from cancer
in the USA. Risk factors that increase the risk of colon
cancer include: age; family history of colorectal cancer;
personal history; inherited risk; alcohol consumption;
cigarette smoking; race; obesity.’

MicroRNAs (miRNAs) are RNA molecules that do not
encode proteins® and which form a class of endogenous small
RNAs (small RNAs). Single-stranded miRNAs in humans
are approximately 21-23 nucleotides long.” These molecules
have been determined to have crucial roles in certain biolo-
gical processes and pathological conditions. It has been con-
sidered that miRNAs act in the regulation of cellular gene
expression at the transcriptional and post-transcriptional
levels.® Since they can bind to mRNAs with low specificity,
and lead to mRNA degradation and translational inhibition,
miRNAs have a significant regulatory role regarding gene
expression.”® miRNAs are associated with numerous phy-
siological processes, especially cell type identification and
cell differentiation. In some cancers, some miRNASs function
as oncogenes, others function as tumor suppressor genes,
indicating that miRNAs regulate tumor progression, metas-
tasis, and invasion.*” Recent studies have revealed increased
miR-21 expression in breast cancer, suggesting a significant
effect.' This relationship between mir-21 and breast cancer
has been investigated in detail, and it is reported that
enhanced miR-21 expression is associated with serum levels
of follicle-stimulating hormone, estradiol, B-human chorio-
nic gonadotropin, testosterone and prolactin in patients with
breast cancer. Furthermore, cell proliferation, colony forma-
tion, migration and invasion are increased after overexpres-
sion of miR-21 in breast cancer cells, and reduced by miR-21
suppression.'® Conversely, it was determined that miR-31,
miR-143, and miR-145 are downregulated in breast cancer,
inhibiting proliferation, migration, and invasion of breast
cancer cells.""'* Among those miRNAs, miR-21 and miR-
31 have been shown to promote inflammation-associated
colon tumorigenesis in animal models and are upregulated
in colon cancer cells by targeting different genes.'®'
Moreover, the expression of miR-21 is greatly increased
and that of miR-145 is decreased in chemo-resistant colon
cancer cells, which are highly enriched in cancer stem cells
(CSCs), indicating a role of these miRNAs in regulating
CSCs.'® These studies show that miRNAs should be exam-
ined together in cancer to examine the diagnostic value of
miRNAs known to be important in cancer pathogenesis as
biomarkers and to clarify the mechanisms behind cancer
progression.

In our miRNA selection, the oncogenic and tumor sup-
pressor properties of miRNAs were considered. It is also
known that dysregulation of miRNAs, and regulation of
levels and effects on target mRNAs, are influenced by
other miRNAs. Therefore, to demonstrate the effects of
miRNAs in tumor pathogenesis, it is necessary to determine
their synergistic effects, not just the examination of a single
miRNA. Considering all of this information, miR-21 and
miR-31, which exhibit oncogenic activity; and mir-143 and
mir-145, which showed tumor suppressor properties, were
selected in order to elucidate tumor epigenetics.

Our goal in this study was to evaluate using circulating
miRNAs for diagnosing breast and colon cancer. For this,
mir21, miR31, mirl43, mirl45 and control RNU43
miRNAs in peripheral blood mononuclear cells (PBMCs)
were planned to be evaluated.

Materials and Methods
Study Population and Samples

Approval from the Ethics Committee of Cerrahpasa
Medical Faculty for this study was received, and the study
was conducted in conformity with the Declaration of
Helsinki. Written informed consent of all participants was
obtained before sampling. A prospective, cross-sectional
study was performed on 60 newly diagnosed and histologi-
cally confirmed patients (30 patients with breast cancer and
30 with colon cancer) who had presented to the Cerrahpasa
Medical Faculty, Oncology and general surgery Outpatient
Clinic, Istanbul. The complete medical history, physical
examination, laboratory investigation, and clinicopatholo-
gical features were obtained and recorded for all patients.
Tumor staging was performed in conformity with the
American Joint Committee on Cancer (AJCC) system, 7th
edition Tumor, Lymph nodes, Metastasis (TNM) staging
classification.'” All patients were examined by the same
medical oncologist and general surgeon.

Subjects

The controls were healthy individuals with no known
malignancy, chronic disease or active inflammatory condi-
tion who provided equivalent whole blood samples.
Patients who had undergone surgery, chemo/radiotherapy,
and patients with underlying acute or chronic disease
(acute infection, diabetes mellitus, hypertension, kidney
diseases, cardiovascular disorders, rheumatological dis-
eases, etc.) were excluded. Patients with normal leukocyte
levels and control subjects were included in the study in
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order not to affect miRNA results. Patients with leukocy-
tosis were not included in the study.

Venous blood samples of control subjects and patients
with breast and colon cancer were collected to perform
routine, complete blood counts and for further laboratory
analyses. Thirty patients with breast cancer (30 females
(100%), mean age: 52.73 + 11.30), 30 patients with colon
cancer (12 female (40%), 18 males (60%), mean age:
59.30 + 11.57) and 30 healthy people as a control group
(21 females (70%), 9 males (30%), mean age: 48.97 +
4.74) were included in this study. For all individuals,
standard protocols were also utilized for the evaluation
of clinical parameters involving routine biochemical tests.

Although not specific, the most common tumor marker
for breast cancer is CA 15.3; CA 19.9 for colon cancer,
and carcinoembryonic antigen (CEA).'® Measurement of
these markers, which are among the routine tests per-
formed, was also performed by the ECLIA method, and
values were obtained from patients’ files in the study. The
coefficients of intra- and inter-assay variation (% CVs) of
all tumor markers were less than 10%.

Isolation of PBMCs

Venous blood samples were collected into tubes which were
coated inside with ethylenediaminetetraacetic acid (EDTA).
Human peripheral blood cells were isolated immediately
from leukocyte concentrates (buffy coats) by Ficoll-Paque
density gradient centrifugation.'® Briefly, 3 mL Histopaque
(Ficoll) was placed in a 15 mL Falcon tube. With the
leaking method, the blood (approximately 4 mL) was
added to the scallop so that it would not mix with the
Ficoll. It was centrifuged at 1600 rpm for 30 min. The
buffy coat was transferred to a new Falcon tube, and 8 mL
of PBS was added. The supernatant was discarded after
centrifugation for 12 min at 1600 rpm. If the red appearance
persisted, it was washed once with PBS and kept at —80°C
until RNA isolation.

Total RNA Isolation, miRNA Analysis, and

RT-qgPCR
Total RNA, including small RNAs, from PBMCs, was
isolated by the mirVana RNA Isolation Kit (miRNeasy
kit (Qiagen, Valencia CA)). All isolation protocols were
conducted according to the manufacturers’ instructions
without further modifications.

cDNA was synthesized from total RNA isolated from

PBMCs in all subjects using the miScript Reverse

Transcription kit (Qiagen). The PCR thermal cycling proce-
dure was as follows: 60 min at 37°C and 5 min at 95°C.
Concentration and quality of nucleic acids were evaluated
using Qubit assays and a Qubit fluorometer. Then, using the
miScript SYBR® Green PCR kit (Qiagen) and miRNA-
specific primers, the expression of hsa-miR31, hsa-miR21,
hsa-mir143, hsa-mirl45 (hsa: homo sapiens) and RNU43
was analyzed with the StepOnePlus™ Real-Time PCR
System (Applied Biosystems, Carlsbad, CA). RNU43 was
used as an endogenous control. Template cDNA < 2.5 uL
was added to each well (for each patient and control) and the
total volume was adjusted to 25 pL. The real-time thermal
cycling parameters were as follows: 40 cycles, with a single
initial activation step (15 min 95°C), denaturation (15 s 94°C),
annealing (30 s 55°C), and extension (30 s 70°C). The respec-
tive expression levels of miR-21, miR-31, miR-143 and miR-
145 were calculated using the 27**“T method. Each sample
was tested in triplicate.

Statistical Analysis

All statistical evaluations were performed using SPSS 22.0
software. The variable distributions were tested by visual
(histograms/probability graphs) and analytic tests such as the
Kolmogorov—Smirnov and Shapiro-Wilk tests. Continuous
variables showing normal distribution were expressed as
means + standard deviation (SD) and were evaluated by
Student’s #-test. Because miRNA levels had not been shown
to be normally distributed, evaluations were performed using
the Mann Whitney U-test in groups of 2 and using the Kruskal
Wallis test in groups larger than 2. Spearman’s rank-order
correlation coefficient was used for correlation analysis. A p
value below 0.05 was considered as statistically significant.

Results
Demographic Changes, Tumor Marker

Levels and Clinicopathological Features

The demographic features and tumor marker levels of all
subjects included in the study are shown in Table 1. In our
study, the mean age of patients with breast cancer and colon
cancer was significantly higher than the controls (p < 0.05
and p < 0.001, respectively); also, the mean age of colon
cancer patients was significantly higher than patients with
breast cancer (p < 0.05) (Table 1). CA 15.3 levels in breast
cancer patients were very significantly elevated compared to
those in the controls (p < 0.001) and in patients with colon
cancer (p <0.001); CA 15.3 levels in the patients with colon
cancer were significantly higher than those in the controls
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Table | Demographic Features and Tumor Marker Levels in Control, Breast Cancer, and Colon Cancer Cases (Mean + SD)

Control (n:30)

Age 4897 + 4.74
Sex (F/M) 21/9

CA 153 (UimL) 11.76 + 4.00
CA 19.9 (UimL) 897 + 6.17
CEA (ng/mL) 212+ 1.16

Breast Cancer (n:30) Colon Cancer (n:30)
5273 £ 11.30%* 59.30 £ | [.57% bk
30/0 12/18

22.81 + |4.5]kk 14.52 + §.37%% btk
12.45 + 9.28%* 18.18 % 15.02% %k Bk
3.11 + 4.80™* 7.97 + 9.] 6k bk

Notes: *vs control; Pvs breast cancer; ¥<0.05; *#<0.01; *#*<0.00|
Abbreviations: CEA, Carcinoembryonic antigen.

(p <0.05) (Table 1). CA 19.9 levels in both breast cancer and
colon cancer patients were significantly elevated compared
to those in the controls (p <0.05 and p <0.001, respectively);
also, CA 19.9 levels in colon cancer patients were signifi-
cantly higher than those in breast cancer patients (p < 0.05)
(Table 1). CEA levels in patients with breast and colon cancer
were significantly elevated compared to those in the controls
(p < 0.05 and p < 0.001, respectively). Furthermore, CEA
levels in colon cancer patients were very significantly higher
than in breast cancer patients (p < 0.01).
Clinicopathological features of patients with breast or
colon cancer are shown in Tables 2 and 3, respectively.

miRNA Expression Levels in Patients and

Controls

RT-gPCR returns the number of cycles that the samples under-
went before they were detected, reported as a threshold value
known as the Cycle Threshold (CT). CT values vary

Table 2 Clinicopathological Features of Patients with Breast

Cancer
Variables Breast Cancer
n (%)

No. of patients 30 (100)
Menopausal status

Premenopausal 16 (53.33)

Postmenopausal 14 (46.67)
Grade 1/2/3 2 (6.67)/16 (53.33)/12 (40)
ER —/+ 13 (43.33)/17 (56.67)
PR —/+ 19 (63.33)/11 (36.67)
HER2 —/+ 22 (73.33)/8 (26.67)
Classification

Luminal 15 (50)

HER2+ 8 (26.67)

Triple— 2 (6.67)

Triple + 5 (16.67)

Abbreviations: ER, estrogen receptor; PR, progesterone receptor.

Table 3 Clinicopathological Features of Patients with Colon

Cancer
Variables Colon Cancer
n (%)
No. of patients 30 (100)

TNM Stage VNV 8 (26.67)/11 (36.67)/6 (20)/5 (16.67)

Tumor size
<4 cm 17 (56.67)
>4 cm 13 (43.33)

logarithmically with target expression levels. Mean CT values
and standard deviations are used in the 2**“T calculations. In
breast cancer patients, miR-143 and miR-31 expression were
found to be decreased by 0.89- (p <0.001) and 0.66- (p <0.05)
fold, respectively, whereas the expression of mir-145 and miR-
21 was found to be increased by 1.10- (p < 0.001) and 1.11-
(p < 0.001) fold, respectively, compared to that in controls
(Table 4).

When expression data from colon cancer patients were
compared to those of control samples, mir-143, miR-145 and
miR-21 were found to be increased by 2.30- (p < 0.001),
2.15- (p <0.001), 2.68- (p < 0.001) fold, respectively; while
there was no substantive change in expression of mir-31
(1.02 fold) (p = 0.393) (Table 4).

There was a weak positive correlation between miR-145
and CA 15.3 levels in patients with breast cancer (r = 0.451;
p=0.012) (Table 5). miR-31 was weakly positively correlated
with PR (+) in breast cancer patients (r = 0.392; p = 0.032,
Table 5). According to menopausal status in breast cancer
group patients, there was no significant difference in miRNA
abundance between pre- and postmenopausal individuals. No
correlation was established involving the expression levels of
miRNAs and CA 15.3, CA 19.9, and CEA in colon cancer
(Table 6); however, miR-143 was positively correlated with
TNM stage in colon cancer patients (r = —0.568; p = 0.001,
Table 6).
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Table 4 miRNA Expression Levels in Control, Breast Cancer, and Colon Cancer Cases (Mean * SD)

Control (n:30)

Breast Cancer (n:30) Colon Cancer (n:30)

mir-2] expression 5.18 £0.23
miR-31 expression 2.88 + 0.25
miR-143 expression 6.16 £ 0.29
miR-145 expression 2.90 + 0.24

5.03 + 0.30™ 3.30 £ 0.37°P
3.49 + 035" 2,80 + 0.35°"
6.33 £ 0.39*7 495 + 0.42°°
2.76 + 0.33%% 1,80 + 0.41°¢

Notes: *vs control; *I.I 1-fold upregulated; Y0.66-fold downregulated; %0.89-fold downregulated; *'1,10 times upregulated; ®vs control; P2.68-fold up regulated; "No change

was observed with 1.02 times; *2.30-fold upregulated; “2.15-times upregulated.

Table 5 Correlations of miRNAs with Clinicopathologic Data in
Breast Cancer Cases

Table 6 Correlations of miRNAs with Clinicopathologic Data in
Colon Cancer Cases

Notes: Relative expression values (ACT) were used for miRNAs. Bold values
denote statistical significance at the *<0.05 level.

Discussion

Inflammation in cancer is an important finding. The primary
cells involved in inflammation are PBMCs. In the current
study, mir-21 expression levels in PBMCs exhibited the
greatest increase in breast cancer. mir-21 expression is pre-
sent in breast cancer cells; thus, it may have an effect in
cancer biology. When breast cancer cells were compared to
control samples, miR-21 was found to be up-regulated by
1.11-fold. Hence, miRNA-21 may be a prognostic factor in
breast cancer. However, we were not able to determine any
correlations between the analyzed miRNAs and serum
levels of various tumor markers. The results of Berber et al*
identified 1.8-fold over-expression of miR-21 in tumor tis-
sue compared to that in benign breast tissue. However, such
levels were also found to be elevated in metastatic and non-
metastatic tumors. We did not identify any differences

between the two groups regarding the levels of expression.

miR-21 | miR-31 | miR-143 | miR-145 miR-21 | miR-31 | miR-143 | miR-145
Grade r | 0.180 —0.232 —0.058 —0.090 TNM stage r | 0.028 —0.192 0.568%* —-0.177
p | 0.340 0.218 0.760 0.635 p | 0.884 0.309 0.001 0.348
ER r | —0.043 0.198 —-0.097 —0.113 Tumor size r | 0.097 0.097 —0.082 0.043
p | 0.823 0.294 0610 0.553 p | 0.610 0.610 0.668 0.823
PR r | 0.180 0.392* —-0.132 —0.064 CA 153 (U/mL) | r | 0.054 —0.083 —0.066 0.210
p | 0.342 0.032 0.487 0.737 p | 0.778 0.663 0.730 0.266
HER2/neu r | 0.078 —0.009 0.061 0.044 CA 199 (U/mL) | r | —0.156 —0.068 -0.171 —-0.294
p | 0.68I 0.964 0.749 0.819 p | 0410 0.722 0.365 0.115
CA 153 (U/mL) | r | O.18I 0.303 0.069 0.451* CEA r | —0.077 0.301 0.308 0.170
p | 0338 0.104 0.717 0.012 (ng/mL) p | 0.685 0.106 0.098 0.369
CA 199 (UmL) | r | 0.038 0.021 —0.068 0.034 Notes: Relative expression values (ACT) were used for miRNAs. Bold values
b | 0843 0911 0722 0.859 denote statistical significance at the **<0.01 level.
CEA (ng/mL) r | 0013 —-0.033 0.221 0.319 h 121 q dth . onifi Vi q
o | 0.944 0.861 0240 0.086 Chaneta rst reported that mir-21 significantly increase

in patients with glioblastoma, and apoptosis is directed by
caspase activation of mir-21-silenced glioblastoma cell

lines. Yan et al*?

investigated miRNAs that contribute to
malignant progression of a tumor in primary breast cancer.
Interestingly, in the case of 113 breast cancers, the most
significantly upregulated miRNA was miR-21, and the high
expression of this miRNA was unquestionably correlated
with progressive clinical stage, lymph node metastasis, and
shortened survival of patients. Multivariate Cox regression
analysis revealed this predictive influence to be independent
of the stage and the histological grade of the disease. These
findings suggest that miR-21 may be used as a predictive
molecular indicator regarding disease progression in breast

12 reported that miR-21 expression

cancer. Iyevleva et a
levels were higher in tumors obtained from patients with
bilateral breast cancer than in those from patients with
unilaterally located neoplasms. In a study conducted by

Hafez et al,*

it was determined that patients having breast
cancer with tumor mass > 2 cm had significantly higher
miR-21 expression than those with tumors smaller than

2 cm. A study conducted by De Mattos-Arruda et al*’
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revealed that either baseline assessment of miR-21 expres-
sion or its evaluation in residual cancer following neoadju-
vant treatment might be used to realize the effectiveness of
therapeutic responses, and also for the selection of patients
with drug-resistant, HER2-positive tumors in whom novel
pharmacological agents might be beneficial. Our results,
together with the findings of others, suggest that circulating
miR-21 levels, as a novel minimally invasive biomarker,
can predict poor prognosis in patients with breast
cancer, and its clinical application thus warrants further
investigation.?¢

Knudsen et al*® asserted that, in the early stages of the
normal-adenoma-adenocarcinoma sequence, the expres-
sion levels of miR-17, miR-21, and miR-145 are altered.
In our study, when colon cancer cells were compared with
control samples, miR-21 expression was found to be up-
regulated 2.68-fold. Thus, miR-21, as an oncomiR, may
act in advancement of colon cancer. Schetter et al*’ found
that miR-21 has a prominent role regarding initiation,
progression, and metastatic events in colorectal cancer.
Link et al*® found that miR-21 levels were upregulated
in the stool of patients with colorectal adenomas and
cancer compared to control levels. In another study con-
ducted on patients with colorectal cancer, miR-21 expres-
sion was found to correlate positively with clinical stage,
lymph node positivity, and distant metastatic events.*
Eslamizadeh et al*® found that miR-21 is significantly
upregulated in both plasma and colorectal cancer samples
of patients when compared to that of corresponding
healthy control subjects. Studies concerning miR-21 con-
ducted in larger patient groups with more severe colorectal
cancers have clearly demonstrated that miR-21 is localized
in the stroma.*'™*

miR-31, a common oncomiR, is widely reported to
enhance various cancer risks, and has been found to be
dysregulated in various solid tumors.****> Our results
also showed that when breast cancer cells were compared
with control samples, miR-31 expression was found to be
down-regulated 0.66-fold. miR-31 was weakly positively
correlated with PR (+). Berber et al*® found that miR-31 is
the most strongly down-regulated miRNA in triple-
negative breast cancer (TNBC) tissues. miR-31 expression
in metastatic tumor tissues was found to be lower than that
in non-metastatic tumor tissues in their study, but this
decline was not statistically significant. These findings
supported the tumor-suppressor and inhibitory effects of
miR-31 in TNBC regarding the invasion-metastasis event
cascade. Iyevleva et al*® found that miR-31, as an anti-

oncogenic agent, exhibits elevated expression levels in
tumors of patients with bilateral breast cancer when com-
pared to patients with unilateral neoplasms. Another study
showed that the expression level of miR-21-3p is up-
regulated, while the level of miR-31-5p is down-
regulated in TNBC tissues.*® Our results and those of
other studies have shown that miR-31 is downregulated
and has an anti-metastatic role in breast cancer. It appears
to serve as a tumor suppressor miRNA.

miR-31 expression is upregulated in tumor tissue com-
pared to that in adjacent normal tissue.*>*”*® Overexpression
of miR-31 correlates with clinical staging in colon cancer. In
our study, when colon cancer patients were compared to
controls, no alteration of miR-31 expression was determined.
It can be suggested that the phenotype caused by abnormal
expression of miR-31 is heavily reliant on endogenous
expression levels.*” Bandrés et al*’ determined the upregula-
tion of miR-31 in colorectal tumors together with its positive
correlation with colorectal cancer stage. Wang et al*® found
that miR-31 expression is positively correlated with
advanced TNM score together with deep tumoral invasion,
asserting that the over-expression of miR-31 might contri-
bute to the progression of colorectal cancer. Slaby et al*’
were not able to determine any relationship of miR-31
expression levels with clinical or pathological staging.
However, their results justified the significance of other
miRNAs, particularly miR-31, regarding the regulation of
colorectal tumor differentiation. Laurila and Kallioniemi*’
reported that loss of miR-31 expression is correlated with
a high risk of metastases in breast cancers, whereas elevated
miR-31 expression is correlated with advanced staging in
colon cancer. miR-31 plays dual roles: while it is clearly
oncogenic in various cancers, it has a distinct suppressive
role in certain others.*’

miR-143 is reported to be a tumor suppressor in various
tumors.’®>* Kirsten rat sarcoma viral oncogene homolog
(KRAS) is a gene that acts as an on/off switch in cell
signaling. It has been shown that it suppresses cell prolif-
eration in cervical cancer, and directly inhibits KRAS and
the down-signal pathway of KRAS in colorectal cancer
cells.’™! Johannessen et al®* found that miR-143 and
miR-145 expression are lower in malignant tissues than in
benign breast tissue and, additionally, lower in more severe
tumors, with ER loss, and basal-like phenotypes in accor-
dance with their in vitro tumor suppressive roles. miR-143
and miR-145 comprise an miRNA cluster, and they appear
to have suppressor roles in various organ systems, either as
individual miRNAs or by acting in clusters.”* Akao et al>®
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found that transfection of miR-143 and miR-145 precursors
into cells resulted in serious inhibition of growth in human
colon cancer. Slaby et al*° reported that miR-143 and miR-
145, which are thought to be suppressors, are generally
down-regulated. However, they may participate in the
early stages of colorectal carcinogenesis because levels of
these miRNAs increase with the clinical stage, even if this
increase is non-significant. Tumors showing downregula-
tion of miR-143 and miR-145 are more commonly cumber-
some lumps and found in the proximal colon. miR-143 and
miR-145 levels have high value as predictive markers for
therapeutic responses to chemotherapeutic drugs in breast
and colon cancer. Previously, these parameters had not been
studied in either breast or colon cancer patients, so our study
will fill an important gap in the literature. Motoyama et al’ 6
found that miR-31 expression was significantly higher in
tumor tissue compared to that in normal tissue; however, the
expression levels of miR-143 and miR-145 were signifi-
cantly lower in cancer tissues than in normal tissues. In our
study, the expression levels of miR-143 were significantly
lower in breast cancer patients than in healthy controls,
whereas the expression of miR-145 was significantly
higher. In addition, the expression levels of miR-143 and
miR-145 in colon cancer cells were significantly higher
than in those of healthy subjects. Contrary to the results
we found in breast cancer, Yan et al®’ reported that the
miR143/miR 145 cluster in breast cancer shows tumor sup-
pressor activity by inhibiting ERBB3 translation; they were
compliant with the suggestion that various miRNAs acting
in one cluster could harmoniously suppress certain target
mRNAs. However, in colon cancer, we have observed the
miR-143/145 cluster effect.

The absence or overexpression of a given miRNA in
a cancerous cell allows the miRNA to play its specific role
in the onset and development of cancer. A biomarker panel
including miR-21, miR-31, miR-143, and miR-145 in PBMC
may provide a new diagnostic approach for the early detec-
tion of breast and colon cancer. This study demonstrated that
since miR-21 in PBMC:s exhibits the greatest increase among
all miRNAs, it may be a new tumor biomarker, and
a potential candidate drug or gene therapeutic target in
colon and breast cancer.

Limitations

Since our funding was limited, our sample numbers were
low. However, we are planning to further studies with
higher numbers of patients in future studies.
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