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Background: Colorectal and breast carcinoma are frequently diagnosed cancers.
At advanced stages, cancers metastasize to certain organs resulting in loss of
function of these organs, and eventually death. Therefore, there is a specific
need for the prognosis of these cancers. Currently, microRNAs (miRNAs), have

emerged as a new target of cancer-specific biomarker.

Objective: To examine the expression of miRNA in primary and metastatic

breast and colorectal cancers.

Methods: This study investigated the expression of 6 miRNAs (miR-10b, miR-21,
miR-145, miR-155, miR-200¢c, and miR-373) in formalin fixed paraffin embed
tissues from pairs of normal tissues with primary and metastatic tumor samples

of breast and colorectal carcinoma cases in Ramathibodi Hospital, Thailand by
real-time RT-PCR.

Results: Among 6 miRNAs, miR-145 decreased in all samples of primary and
metastatic colorectal and breast carcinoma. There was significantly decreased
expression of miR-145 in metastatic colorectal carcinoma compared to their
primary colorectal carcinoma (P < .05). Whereas miR-10b, miR-155, and miR-200¢
showed a decreased expression; miR-21, and miR-373 showed an increased
expression in the majority of cases. Unlike miR-145, other miRNAs showed

no significant difference of expression (P > .05).

Conclusions: This finding indicates that miR-145 may be the potential metastatic
biomarker. Decrease of miR-145 could be applied to the prognosis and target for

therapy of breast and colorectal carcinoma.
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Introduction

The term cancer refers to a large group of diseases
that cause malignant growth or tumor resulting from
an uncontrollable cell division. It can occur in almost
any organ or tissue of the body. It generally results in
partial, or complete dysfunction of the involved organ,
and in many cases, death. Cancer is among the leading
causes of death worldwide, approximately 10 million
deaths in 2020." Worldwide, breast cancer is the most
frequent invasive cancer and the fifth leading cause of
cancer deaths among women. While colorectal cancer is
the second most common in women and the third most
common in men worldwide. In certain circumstances,
cancers can metastasize and most frequently cancer can
spread to the liver and lungs. This tendency may explain
the poor prognosis. In addition, metastases are associated
with the cause of death in most cancer patients. Therefore,
detection of metastatic biomarkers can assist doctors with
monitoring and treatment of cancers more effectively.

Interestingly, microRNAs (miRNAs) are now becoming
interesting candidates for cancer diagnosis, prognosis and
therapy. The miRNAs are endogenous, short noncoding
RNA of 18 to 25 nucleotides that do not encode proteins,
but regulates gene expression by targeting messenger
RNAs (mRNAs).” The miRNAs can bind complementarily
with the 3" untranslated region (3'UTR) of targeted
mRNA transcripts to stimulate the degradation of mRNAs
or prevent the translation of mRNAs, thereby controlling
the expression of at the post-transcriptional level. They are
linked with several cellular process including cell cycle,
growth, and apoptosis. The miRNAs are predictable
to regulate human gene expression of 30% to 90%
by combining to their target mRNAs.” Widespread
dysregulation of miRNAs reflected the hallmarks of
cancer, including breast and colorectal carcinoma.
However, metastatic miRNA of these diseases is still
not well-defined.

Among cancer studies, the formalin-fixed, paraffin-
embedded (FFPE) tissue samples derived from cancer

patients are extremely valuable source of tissue to
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investigate the diseases. There is evidence to indicate that
miRNA expression profile from FFPE tissues faithfully
resemble that from fresh tissue,’ therefore, FFPE tissues
can be used as appropriate resources for analyzing
the expression of miRNA.

In the present study, we chose FFPE tissues from
pairs of primary and metastatic breast and colorectal
carcinoma cases at Ramathibodi Hospital, Thailand to
investigate the expression of 6 miRNAs (miR-10b, miR-21,
miR-145, miR-155, miR-200c and miR-373) using real-time,
reverse transcription-polymerase chain reaction (RT-PCR).
Based on a literature inspection, we selected 6 miRNA
candidates for investigation: (i) miR-10b: known to be
involved in cancer progression of several types of cancers,
including breast and colon,” (i) miR-21: a classical and
best-described oncomiR that is commonly upregulated
in a wide range of cancers,” (iii) miR-155: a suggested
oncomiR that is upregulated in a variety of carcinomas,’
(iv) miR-145: known to be a tumor suppressor and
downregulated in melanoma cells with high metastatic
potential,” (v) miR-200c: a member of miRNA-200 family
which functions as tumor suppressor in most of human
carcinoma, including colorectal and breast cancer,’ and
(vi) miR-373: whose either downregulated or upregulated,
and involved in tumorigenesis of numerous types of
tumors.” Our findings highlight the potential metastatic
miRNA that may be profitable to precise prognosis of

breast and colorectal cancer.

|
Methods

Case Collection, Database Search, and Inclusion Criteria

We selected FFPE tissue samples from routine
surgical pathology service at Department of Pathology,
Ramathibodi Hospital. Samples collected ranged from
2003 to 2008. The inclusion criteria were cases that have
resected, wide excision or biopsy of metastatic organ that
has diameter more than 0.5 cm, with typical histology of
carcinoma from the breast or colon primary and no
controversy in pathological diagnosis. There were 8 cases

of colorectal carcinoma (4 cases with liver metastasis,
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3 cases with lung metastasis, and 1 case with both liver
and lung metastasis) and 4 cases of breast carcinoma
(2 cases with liver metastasis, 1 case with lung metastasis,
and 1 case with lung and cerebellar metastasis) (Table 1).

All of each case had primary tumor, normal tissue
from primary organ and metastatic tumor (in liver and/or
lung or cerebellar tissue). Paraffin blocks of tumor in
which the tumor area of 75% or more was chosen or
if connected with significant amount of normal tissue,
it was trimmed manually to obtain as much as possible

of tumor.

Ethics

This study has been reviewed and approved by
the Committee on Human Rights Related to Researches
Involving in Human Subjects Faculty of Medicine,
Ramathibodi Hospital, Mahidol University (No. MURA
2009/1231 on February 19, 2009).

Total RNA Extraction and Poly-(A) Polymerase Reaction
The paraffin block was sectioned with microtome
to 20 um thickness with 4 sections per block. The total

RNA extraction was performed using RecoverAll Total
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Nucleic Acid Isolation Kit (Invitrogen) by following
the recommended guidelines. The total RNA yield was
determined using a NanoDrop 2000 spectrophotometer
(Thermo Scientific). Then 4 pg of total RNA from each
sample (with exception of some samples with less than
4 pg; overall of the obtained RNA were used) was
modified by poly-(A) polymerase using E. coli Poly (A)
polymerase (New England Biolabs). The poly (A) RNA
was purified by performing phenol/chloroform extraction
and ethanol precipitation. It was then dissolved with
RNase free-water and the quantity measured using

the Nanodrop 2000 spectrophotometer.

Reverse Transcription

The poly (A) RNA was used for the reverse
transcription reaction using Superscript III reverse
transcriptase (Invitrogen). The process was performed
to the manufacturer’s guidelines. Reaction was prepared
in 20 pL, and incubated at 50 °C for 60 minutes, followed
by inactivation of enzyme at 70 °C for 15 minutes.
The reverse primer for reverse transcription was oligo dT
adapter primer (5'-GCGAGCACAGAATTAATACGACT
CACTATAGGTTTTTTTTTTTTTTTTTTVN-3").

Table 1. Characteristic of Cases with Summary of Clinical Information
Case Organ of Diagnosis Metastasectomy
No. Primary Tumor (Type, Differentiation) Metastatic Organ  Before or After
Chemotherapy
B1 Breast Invasive ductal carcinoma, grade II Liver After
B2 Breast Invasive ductal carcinoma, grade I1I Liver After
B3 Breast Invasive ductal carcinoma, grade II Lung After
B4 Breast Invasive ductal carcinoma, grade I1 Lung, cerebellum After
Cl Sigmoid colon Adenocarcinoma, well differentiated Lung Before
C2 Right side colon Adenocarcinoma, well differentiated Lung Before
C4 Sigmoid colon Adenocarcinoma, moderately differentiated Lung After
C5 Rectum Adenocarcinoma, moderately differentiated  Liver, lung After
C6 Sigmoid colon Adenocarcinoma, well differentiated Liver After
C7 Descending colon  Adenocarcinoma, well differentiated Liver After
C8 Middle rectum Adenocarcinoma, moderately differentiated  Liver Before
C9 Rectum Adenocarcinoma, moderately differentiated  Liver Before
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Real-Time PCR Reaction

The ¢cDNA was diluted according to the poly (A)
RNA for 5 ng per each reaction in real-time PCR reaction
of total 20 pL, using SsoFast EvaGreen Supermix
with low ROX (Bio-Rad Laboratories). The reaction
was assembled according to the product manufacturer
recommendation.

The F primer was chosen from sequence of
mature miRNA (miR-10b, miR-21, miR-145, miR-155,
miR-200c, and miR 373) from database of the Sanger
(www.sanger.ac.uk) with omitted 1 or 2 bases at the
3’ sequence. The common R primer was used as described
elsewhere.'’ Sequences of F primers were listed (Table 2).
The final concentration of F or R primer in the reaction is
500 nM.

The real-time PCR was performed using the 7500
Fast real-time PCR system (Applied Biosystems).
The sample was initially heated at 95 °C for 2 minutes
followed by 35 cycles at 95 °C for 15 seconds and
then 61 °C for 1 minute. Following this, the melting curve
analysis was done. RNU6B was used as endogenous
control gene in each sample. Each sample in duplicate
was examined for real-time PCR reaction.

The relative expression was calculated using
ddCt method using the matched normal tissue (breast
or colon) from each case for normal control. The data
was calculated by the software accompanied with

the machine.

Table 2. Primers Used in This Study

Primer Name 5'-3' Primer Sequence

R primer GCGAGCACAGAATTAATACGA

F primers
RNU6B CACGCAAATTCGTGAAGCGTT
miR-10b  TACCCTGTAGAACCGAATTTG
miR-21 TAGCTTATCAGACTGATGTTG
miR-145  GTCCAGTTTTCCCAGGAATC
miR-155  TTAATGCTAATCGTGATAGGGGT
miR-200c  TAATACTGCCGGGTAATGATG
miR-373  GAAGTGCTTCGATTTTGGGGTG
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Statistical Analysis

All experiments were conducted in triplicate at a
minimum, expressed as mean and standard deviation (SD),
and statistical analyses of independent experiments were
performed by a paired ¢ test, using SPSS statistical
software version 24.0 (IBM SPSS Statistics for Windows,
Version 24.0. Armonk, NY: IBM Corp; 2016). Results were

considered significant at P value less than .05 (P <.05).

|
Results

To study the expression of miRNAs, total RNA was
extracted from the paraffin block tissues of primary and
metastatic breast and colorectal carcinoma from confirmed
cases at Ramathibodi Hospital. The specimens included
4 cases of breast carcinoma (2 liver metastasis, 1 lung
metastasis, and 1 lung and brain metastasis), and 8 cases of
colorectal carcinoma (4 liver metastasis, 3 lung metastasis,
and 1 liver and lung metastasis). All cases of breast
carcinoma and 4 cases of colorectal carcinoma received
chemotherapy prior to resection of metastatic tumors.

RNA of miR-10b, miR-21, miR-145, miR-155,
miR-200c, and miR-373 was analyzed using real-time
RT-PCR. Relative quantification of cDNA was performed
and the RNU6B was used as internal control gene.
The relative expression level from each gene to RNU6B
was then normalized with their normal tissue of primary
organs (breast or colon) and then express as fold of
expression relative to the normal tissue. Expression of
all genes could be detected in the analyzed samples.
Interestingly, the miR-145 showed a significant decrease
of gene expression in all samples of both primary and
metastatic breast and colorectal carcinoma (Figure 1 and 2).
The mean (SD) relative expression levels of miR-145 were
0.09 (0.12) in primary breast cancer, 0.09 (0.07) in metastatic
breast cancer, 0.12 (0.09) in primary colorectal cancer, and
0.04 (0.02) in metastatic colorectal cancer (Table 3).
In addition, the average expression of miR-145 in metastatic
colorectal carcinoma showed decreased expression
compared to the primary tumor (P = .03) (Figure 2).

In breast carcinoma, 2/4 sample of metastatic tumor had
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decreased miR-145 expression as compared to the primary
tumor (but the average expression did not show significant
difference in both groups (P = .46) (Figure 1).

On the other hand, the difference in the overall
expression of miR-10b, miR-21, miR-155, miR-200c,
and miR-373 between the cancerous and control groups
was not statistically significant (P > .05) (Figure 1 and 2).
The relative expression levels of miR-10b was low in both
primary and metastatic breast and colorectal carcinoma.
The mean (SD) relative expression levels of miR-10b
were 0.26 (0.32) in primary breast cancer, 0.10 (0.07) in
metastatic breast cancer, 0.37 (0.29) in primary colorectal
cancer, and 0.20 (0.13) in metastatic colorectal cancer
(Table 3). The miR-10b had decreased expression in
4/4 (100%) and 8/8 (100%) samples of primary breast
and colorectal carcinoma, with 4/4 (100%) and 7/7 (100%)
samples of metastatic breast and colorectal carcinoma
respectively. However, there was no significant difference
of miR-10b expression between the primary and metastatic
carcinoma tissues in both of breast and colorectal cancer
cases (Figure 1 and 2).

For miR-155, the relative expression levels were
low in primary and metastatic colorectal carcinoma,
and metastatic breast carcinoma. The mean (SD) relative
expression levels of miR-155 were 0.83 (0.86) in primary
colorectal cancer, 0.65 (0.29) in metastatic colorectal
cancer, 1.87 (2.70) in the primary breast cancer, and
0.70 (0.82) in the metastatic breast cancer (Table 3).
The miR-155 had decreased expression in 4/6 (33.3%)
and 3/4 (75%) samples of primary colorectal and
breast carcinoma, with 5/7 (71.4%) and 3/4 (75%) samples
of metastatic colorectal and breast carcinoma respectively.
However, there was no significant difference of miR-155
expression between the primary and metastatic carcinoma
tissues in both of breast and colorectal cancer cases
(Figure 1 and 2).

Similar to miR-155, the relative expression levels of
miR-200c were low in primary and metastatic colorectal
carcinoma. The mean (SD) relative expression levels of
miR-200c were 0.79 (0.30) in primary colorectal cancer

and 0.62 (0.59) in metastatic colorectal cancer (Table 3).
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In breast carcinoma, the relative expression level of
miR-200c was low in the primary cancer but not in the
metastatic cancer. The mean (SD) relative expression levels
of miR-200¢ were 0.50 (0.32) in primary breast cancer
and 1.17 (1.07) in metastatic breast cancer (Table 3).
The miR-200c had decreased expression in 4/4 (100%)
and 5/8 (62.5%) samples of primary breast and colorectal
carcinoma, with 3/4 (75%) and 6/8 (75%) samples of
metastatic breast and colorectal carcinoma respectively.
However, there was no significant difference of miR-200c
expression between the primary and metastatic carcinoma
tissues in both of breast and colorectal cancer cases
(Figure 1 and 2).

For miR-21, the relative expression levels were high
in both primary and metastatic breast carcinoma, and
metastatic colorectal carcinoma. The mean (SD) relative
expression levels of miR-21 were 2.13 (2.08) in primary
breast cancer, 2.23 (2.32) in metastatic breast cancer,
0.98 (0.45) in primary colorectal cancer, and 1.20 (1.70) in
the metastatic colorectal cancer (Table 3). The miR-21 had
increased expression in 2/4 (50%) and 4/8 (50%) samples
of primary breast and colorectal carcinoma, with 2/4 (50%)
and 2/8 (25%) samples of metastatic breast and colorectal
carcinoma respectively. However, there was no significant
difference of miR-21 expression between the primary
and metastatic carcinoma tissues in both of breast and
colorectal cancer cases (Figure 1 and 2).

Lastly, the relative expression levels of miR-373
were high in primary and metastatic colorectal carcinoma,
and metastatic breast carcinoma. The mean (SD) relative
expression levels of miR-373 were 1.51 (0.89) in primary
colorectal cancer, 1.18 (1.15) in metastatic colorectal
cancer, 0.65 (0.46) in primary breast cancer, and 1.25 (1.66)
in the metastatic breast cancer (Table 3). The miR-373 had
increased expression in 5/7 (71.4%) and 1/4 (25%) samples
of primary colorectal and breast carcinoma, with 3/7 (42.9%)
and 1/4 (25%) samples of metastatic colorectal and breast
carcinoma respectively. However, there was no significant
difference of miR-373 expression between the primary
and metastatic carcinoma tissues in both of breast and

colorectal cancer cases (Figure 1 and 2).
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Table 3. Relative Expression Level (Fold Change) of miRNAs in Breast and Colorectal Carcinoma
Sample ID' Relative Expression Level
miR-10b miR-21 miR-145 miR-155 miR-200¢ miR-373
Primary breast carcinoma
BI-1 0.16 0.98 0.08 0.36 0.53 0.18
B2-1 0.04 1.80 0.02 0.88 0.22 0.34
B3-1 0.10 0.59 0.02 0.35 0.30 0.98
B4-1 0.73 5.16 0.26 591 0.93 1.11
Mean (SD) 0.26 (0.32) 2.13 (2.08) 0.09 (0.12) 1.87 (2.70) 0.50 (0.32) 0.65 (0.46)
Metastatic breast carcinoma
B1-3 0.15 0.56 0.11 0.21 0.95 0.18
B2-3 0.01 1.97 0.01 0.23 0.65 0.37
B3-3 0.16 5.58 0.17 1.92 2.73 3.72
B4-5 0.10 0.81 0.05 0.46 0.36 0.73
Mean (SD) 0.10 (0.07) 2.23(2.32) 0.09 (0.07) 0.70 (0.82) 1.17 (1.07) 1.25 (1.66)
Primary colorectal carcinoma
Ci=il 0.17 2.27 0.01 0.53 1.66 5.35
C2-1 0.47 1.59 0.10 1.02 0.67 0.99
C4-1 0.09 0.61 0.22 0.35 0.44 1.93
C5-1 0.23 0.94 0.21 NS 0.90 2.66
C6-1 0.11 0.50 0.02 0.13 0.93 1.18
C7-1 0.66 1.05 0.06 2.24 1.16 NS
C8-1 0.82 1.56 0.17 0.40 1.03 2.08
C9-1 0.18 0.61 0.03 NS 0.38 0.20
Mean (SD) 0.37 (0.29) 0.98 (0.45) 0.12 (0.09) 0.83 (0.86) 0.79 (0.30) 1.51 (0.89)
Metastatic colorectal carcinoma
Cl1-3 NS 7.68 0.03 6.26 1.59 NS
C2-3 0.04 0.27 0.05 0.43 0.09 0.03
C4-3 0.26 0.90 0.06 0.87 0.36 2.34
Cs-3 0.25 0.57 0.03 0.66 0.64 3.07
C6-3 0.12 0.75 0.02 0.39 0.39 0.28
C7-3 0.29 0.28 0.06 0.44 0.29 0.67
C8-3 0.39 5.03 0.08 1.09 1.88 1.47
C9-3 0.07 0.62 0.02 NS 0.72 0.43
Mean (SD) 0.20 (0.13) 1.20 (1.70) 0.04 (0.02) 0.65 (0.29) 0.62 (0.59) 1.18 (1.15)

Abbreviations: NS, no signal; SD, standard deviation

" The letter B is from patients with primary breast carcinoma (4 cases; B1 to B4) and the letter C is from patients with primary

colorectal carcinoma (8 cases; C1, C2, and C4 to C9). The sample ID ended with -1 is tissue of primary tumor, -3 is lung or liver

tissue of the same case with metastatic carcinoma, and -5 is brain tissue (cerebellum) of the same case with metastatic carcinoma.
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Figure 1. miRNA Expression of Primary Breast Cancer Tissues and Paired Metastatic Breast Cancer Tissues
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The fold change values indicate the relative change in the expression levels between samples and the normal tissues (n = 4),

assuming that the value of the normal tissue of each sample was equal to 1. Each bar is the mean (SD) from experiments.

|
Discussion

Cancer is a complex group of diseases that has
unlimited cell growth and the potentiality to metastasize
to other organs of the body. Among cancer diseases
occurring worldwide, breast and colorectal carcinoma
are 2 of the most frequent causes of cancer-related death.

At present, the purpose of cancer research is
attempting to identify and validate miRNA signatures

to diagnose and monitor diseases. miRNAs are short,

conserved noncoding RNAs that post-transcriptionally
control the expression of targeted genes.” Alteration in
miRNA expression has been shown to be associated
with various types of cancers, including colorectal and
breast cancers.'”'> However, studies conducted to
determine the metastatic miRNAs in clinical samples
in primary and metastatic breast and colorectal cancer
are limited. In the current research, we studied the
expression of 6 miRNAs (miR-10b, miR-21, miR-145,
miR-155, miR-200c, and miR-373) in paraffin block tissues

Rama Med J Vol.45 No.3 July - September 2022
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Figure 2. miRNA Expression of Primary Colorectal Cancer Tissues and Paired Metastatic Colorectal Cancer Tissues
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assuming that the value of the normal tissue of each sample was equal to 1. Each bar is the mean (SD) from experiments.

from primary and metastatic breast and colorectal
carcinoma cases diagnosed at Ramathibodi Hospital.
We observed that miR-145 was significantly decreased
in all samples of primary and metastatic colorectal
and breast carcinoma. Recent meta-analysis studies
reported low expression of miR-145 was related with
poor overall survival of patients with colorectal cancer,
which would indicate that miR-145 plays an inhibitory
role in the progression of colorectal and breast

carcinoma.” In colorectal cancer cells, miR-145 regulates

Rama Med J Vol.45 No.3 July - September 2022

several proteins that are related to the metastasis of
cancer such as TWISTI and LASP1."""* In agreement
with several recently published literature, miRNA-145
is often downregulated in many cancers, thus regulating
various oncogenes that associated with cellular activities,
including the cell proliferation, growth, and apoptosis.'’

The miR-10b has also been shown to have an
involvement with the progression of various cancers,
such as breast, pancreas, and central nervous system.'®

Several studies reported that miR-10b is remarkably
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expressed in metastatic cancer cells and plays a vital role

. . 19, 20
in metastasis of cancer.

Moreover, it investigated
the clinical significance of miR-10b in human colorectal
cancer.”' They suggested that miR-10b is a prognostic
marker in colorectal cancer and considers resistance to
the chemotherapeutic agent 5-fluorouracil in colorectal
cancer cells. The increase of miR-10b expression in
primary colorectal carcinoma tissue was associated
with tumor size, vascular invasion, advanced stage
disease, poorer differentiation, and risk of metastasis.”
It was found that miR-10b displayed decreased
expression in liver metastatic tissue as compared to
primary colorectal carcinoma tissue.” Our study of
miR-10b showed a trend of decreased expression in
metastatic colorectal carcinoma in most samples as
normalized with normal colorectal tissue. Comparison of
the expression levels between metastatic and primary
colorectal carcinoma showed decreased expression in
4 out of 8 samples, but did not show significant
difference (P = .08). It would therefore be interesting
to further discover the cause of down expression for
miR-10b in these cancers.

Previous studies in breast and colorectal cancer
revealed that upregulation of miR-21 is a consistent
occurrence and is related to a poor prognosis.”* Another
report observed the overexpression of circulating
miR-21 in nasopharyngeal carcinoma and proposed
that this may be an event leading to progression of
cancer.” In the present study, miR-21 was upregulated
in 2/4 (50%) and 2/4 (50%) samples of primary and
metastatic breast carcinoma, and in 3/8 (37.5%) and
2/8 (25%) cases of primary and metastatic colorectal
carcinoma. However, the overall fold change ratio was
not significantly diverse when compared to controls.

Similar to miR-21, many studies showed the relative
expression of miR-155 was increased in breast cancer
and colorectal cancer with high levels of miR-155
related to clinicopathologic markers, tumor subtype,
and poor survival rates.” ** However, our observation
of miR-155 found that 1/4 (25%) case of primary

breast cancer and 1/4 (25%) case of metastatic breast

Ramathibodi

Medical Journal

cancer exhibited miR-155 upregulation. Also, 1/8 (12.5%)
cases of primary and metastatic colorectal cancer
displayed miR-155 upregulation. Further investigation
of miRNA-21 and miRNA-155 using a larger sample
size would be required to confirm the consistency of
our findings.

The expression pattern and function of the miR-200
family has been extensively explored in numerous
cancers.’ This family harbors the tumor-suppressive
functions in a wide variety of cancers, including breast
and colorectal cancer. It comprises of 5 members, which
are miR-200a, miR-200b, miR-200¢c, miR-429, and
miR-141." Among these, the downregulation of miR-200c
has been found to be linked with breast and colorectal
cancer.” ** In our present study, the expression of
miR-200c was suppressed in 3/4 (75%) cases of primary
breast cancer, 2/4 (50%) cases of metastatic breast cancer,
3/8 (37.5%) cases of primary colorectal cancer and
5/8 (62.5%) cases of metastatic colorectal cancer.
We suggest that further investigation of miRNA-200c
using a larger sample size would be beneficial.

The miR-373 was first described as a possible novel
oncogene in testicular germ-cell tumors.” Subsequently,
miR-373 has been validated in several cancers.” In HCT-15
colon cancer cells, miR-373 is extremely expressed, and
this expression is linked with invasiveness.” Our results
showed the upregulation of miR-373 in 4/8 (50%) primary
and 2/8 (25%) metastatic colorectal cancer was found.
In breast cancer, we found upregulation of miR-373
in 1/4 (25%) case of metastatic breast cancer. At present,
the roles of miR-373 in breast carcinoma remain
controversial. Based on findings from in vitro and
in vivo studies, miR-373 can both induce and prevent
metastasis of breast cancer cells, by working in a cell
type-specific way. For human breast cancer cell line
MCF-7, which is categorized by non-migratory and
non-metastatic phenotype. In the case of overexpression
of miR-373, this promote the migration and invasion
of cancer. However, human breast cancer cell line
MDA-MB-435, downregulation of miR-373 considerably

inhibited the cell migration and invasion of cancer.’
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Based on the above, we suggested that miR-373 expression
may diverge relying on the origin or type of cancer.

Our data indicate that miR-145 may be the potential
metastatic biomarker and treatment target for colorectal
and breast cancer. In miR-10b, there is a trend of
decreased expression, especially in metastatic colorectal
and breast cancer. Therefore, a study with an increased
sample size is suggested. Our investigation is restricted
to speculation on the potential role of miR-21,
miR-155, miR-200c, and miR-373 as such biomarkers.
More investigations are warranted. Probably, organization
of a panel of appropriate miRNAs is more rational and
worthwhile. Furthermore, functional study and target
examination may be essential for expounding the roles
of miRNAs in the exact underlying mechanisms of
the carcinogenesis in breast and colorectal cancer.
In addition, from clinical sights, acceptable sensitivity
and specificity of miRNAs should be further investigated
in well-designed research. Therefore, the findings of

this study provide a significance of miRNAs in breast
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and colorectal cancer, which may have implications for

future clinical prognosis and treatment.

Conclusions

The comparison of miRNA expression between
cancerous (primary and metastatic breast and colorectal
cancer) and non-cancerous tissues revealed that miR-145
could be considered as a potential prognostic biomarker
and treatment target for metastasis of colorectal and

breast cancer.
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