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Abstract: MicroRNAs constitute a class of small noncoding RNAs that function as post-transcriptional gene
regulators. MicroRNAs have potential as diagnostic biomarkers and therapeutic targets in colorectal cancer.
The purpose of present study was to define 10 major microRNAs and their correlation with disease progression
in human colorectal cancer. MiRNAs of miR-21, miR-20a, miR-92a, miR-106a, miR-135b and miR-181b were
up-regulate and miRNAs of miR-143, miR-145, miR-133b and let-7a-1 were down-regulated. The miR-21 and
miR-135b be correlated with more advanced stages of the disease. We found differences in microRNAs
expression between tumors and paired nontumorous tissues. Tumors with high expression of miR-21 and
miR-135b were associated with more advanced stages. The miR-21 and miR-135b may be useful Biomarkers for

early detection of colorectal cancers.
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INTRODUCTION

MicroRNAs (miRNAs) are short 21-23 nucleotide
RNA molecules which are crucial for post-transcriptional
regulators of gene expression by complementary binding
to the 3' untranslated regions of mRNAs; thereby causing
mRNA degradation or translation inhibition [1-3].
Previous studies have shown that miRNAs participate in
regulation of cellular development, differentiation,
proliferation, apoptosis and affecting major biological
systems such as maintenance of stem cell potency,
immunity and cancer [4-11]. According to bio-informatics
data Up to 30% of human genes are thought to be
regulated by miRNAs and more than 50% of miRNA
genes are located at specific chromosomal regions,
including fragile sites and regions of deletion or
amplification that are altered in human cancer [4, 12].
Depending on  target genes they can either be
considered as tumor suppressors or oncogenes [5, 12-15].
These short non-coding RNAs may be abnormally down-

regulated or up-regulated in cancerous tissues [13, 16-18].
MiRNA expression was shown to be promising factors for
cancer diagnosis and progression. Number of miRNAs
were identified to be correlated with the clinical outcome
of lung adenocarcinoma [19], chronic lymphocytic
leukemia [20] and breast cancer [21]. Several articles were
recently published about the importance of miRNAs in
colorectal cancer [22-25]. However, whether a miRNA can
predict the clinical outcomes of colorectal cancer has yet
to be specified.

In this study, expression of 10 miRNAs; let-7a-1, miR-
92a, miR-133b, miR-143, miR-145, miR-20a, miR-21, miR-
106a, miR-135b, miR-181b were investigated and their
correlation with disease progress is monitored.

MATERIALS AND METHODS
Formalin-fixed paraffin-embedded (FFPE) samples of

cancerous tissue and adjacent noncancerous tissues were
acquired from 87 patients who had undergone operations
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Table 1: Primers information

miRNAs Primer sequence (5'-3") Gene ID

miR-20a GTAGCACTAAAGTGCTTATA 157704454
miR-21 TGTCGGGTAGCTTATCAGAC 157713538
miR-92a CTTTCTACACAGGTTGGGAT 157704454
miR-106a CCTTGGCCATGTAAAAGTGC 224589822
miR-135b CCTTGGCCATGTAAAAGTGC 224589822
miR-181b GTAGCACTAAAGTGCTTATA 224589800
let-7a-1 TGGGATGAGGTAGTAGGTTG 224589821
miR-133b CCTCAGAAGAAAGATGCCC 224589818
miR-143 GCGCAGCGCCCTGTCTCCCAG 224589817
miR-145 ACCTTGTCCTCACGGTCCAG 224589817

between 2005 and 2011 at Emam Hospital (Sari, Iran).
Tumor staging was determined based on pathological
records and the tumor node metastasis (TNM)
classification [26]. Samples with familial adenomatous
polyposis or hereditary nonpolyposis colorectal cancer
were left out of this study. This work was approved by
the Clinical Research Ethics Committee in Mazandaran
University of Medical Science.

Total RNA was isolated from micro dissected FFPE
tissues using the miRNeasy FFPE Kit (Qiagen Hilden,
Germany). Quantitative reverse transcriptase PCR
(QRT-PCR) was performed in triplicate using normalization
to U6 snRNA. First strand cDNA was synthesized using
a miScript reverse transcription kit (Qiagen, Hilden,
Germany). Primers for each miRNA designed by using
GENE RUNNER software and be reviewed in NCBI and
BLAST (Table 1). MiRNA were quantified by a miRscript
SYBR Green PCR kit (Qiagen, Hilden, Germany) using
100 ng cDNA 0.5 pM miRNA-specific forward
primers and the universal reverse primer per reaction. Real
time PCR was performed at 40 cycles (95°C for 20 s, 58°C
for 20 s, 72°C for 20 s) after an initial denaturation step
(95°C for 10 min) in 7500 Real Time PCR system

(Applied Biosystem, USA). Fold expression was
calculated from threshold cycles (Ct) values by using the
AACt method [27].

Statistical analyses were performed with SPSS for
windows. The expression levels of miRNA in tumor and
normal tissues were analyzed by the paired tCltest. The p
value less than 0.05 were used for statistical significance.

RESULTS

A maximum of 87 paired samples was analyzed by
real-time RT-PCR assay to quantify the expression.
miRNAs ofmiR-21, miR-20a, miR-92a, miR-106a, miR-135b
and miR-181b were up-regulate and miRNAs of miR-143,
miR-145, miR-133b and let-7a-1 were down-regulated.
The mean expression levels of miR-21, miR-20a, miR-92a,
miR-106a, miR-135b and miR-181b were higher in tumor
than non-tumor samples (Fig. 1). The percentage of cases
in which the expression levels of miR-21, miR-20a,
miR-92a, miR-106a, miR-135b and miR-181b were higher in
tumor than non-tumor samples, were 65.5, 59.8, 68.9, 67.8,
60.9 and 63.2%, respectively (see Table 2). In addition, the
mean expression levels of miR-143, miR-145, miR-133b and
let-7a-1 were lower in tumor than non-tumor samples (see
Fig. 2). The percentage of cases in which the expression
levels of miR-143, miR-145, miR-133b and let-7a-1 were
lower in tumor than non-tumor samples, 59.8, 66.6, 60.9
and 70.1%, respectively (Table 2).

The only expression of miR-21 and miR-135b is
correlated with more advanced stages of the disease.
Stage I expressed lower levels of miR-21 and miR-135b
than tumors and more advanced tumors expressed high
levels of miR-21 and miR-135b using the quantitative
RT-PCR data (test for trend, P<0.001) (Fig. 3).

Table 2: The expression level of miRNAs was studied on paired samples of colorectal cancer

Up-regulated/all Mean expression level

Mean expression level in

miRNAs cases (%) in tumor (mean £ SD) non-tumor (mean + SD) Fold change Povalue
Up-regulated miRNAs
miR-21 57/87 (65.5) 2.5242.12 0.62+0.32 2.34 0.0011
miR-20a 52/87 (59.8) 2.12+1.56 0.53+0.22 2.78 0.0004
miR-92a 60/87 (68.9) 2.02+1.78 0.73+0.42 2.12 0.0022
miR-106a 59/87 (67.8) 2.61+1.89 1.03+0.62 245 0.0001
miR-135b 53/87 (60/9) 2.06£1.55 1.33+0.72 2.79 0.0002
miR-181b 55/87 (63.2) 2.14+1.28 1.83£1.12 2.86 0.0014
Down-regulated miRNAs
miR-143 52/87 (59.8) 0.42+0.22 1.14+0.81 1.25 0.0010
miR-145 58/87 (66.6) 0.63+0.32 2.01£1.32 1.12 0.0017
miR-133b 53/87 (60.9) 0.52+0.36 1.94+1.23 1.31 0.0016
let-7a-1 61/87 (70.1) 0.66+0.31 2.03+0.68 1.18 0.0019
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Fig. 1: Real-time RT-PCR analysis of 6 up-regulated miRNAs in tumor and non-tumor samples from colorectal cancer
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Fig. 2: Real-time RT-PCR analysis of 4 down-regulated miRNAs in tumor and non-tumor samples from colorectal cancer
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Fig. 3: Dot plots represent miR-21 and miR-135b relative Ct values from qRT-PCR for tumor expression levels. Each has
been normalized to paired nontumorous tissue, respectively. Tissue types have been ordered from stage I through
IV tumors. Horizontal bars indicate median expression value. The Cuzick nonparametric test for trend was used

to evaluate trends (p for trend <0.001).
DISCUSSION

There is a lot of information that shows the miRNAs
are involved in carcinogenesis [13-15]. It is important to
recognize colorectal cancer-related miRNAs to enhance
understanding of colorectal cancer biology. In this study,
according to reported in several recent studies [28, 29],
the expression levels of miR-21, miR-20a, miR-92a,
miR-106a, miR-135b and miR-181b is higher in tumor than
non-tumor samples and the expression levels of miR-143,
miR-145, miR-133b and let-7a-1 were lower in tumor than
non-tumor samples. In this study, base on Schetter
et al. [24] studied the expression of miR-21 be correlated
with more advanced stages of the disease and tumor
development and It is elevated expression levels with
disease progression. Over-expression of miR-21 in most
solid tumors and its activity as an antiapoptotic factor in
human glioblastoma cells has previously been studied
[11, 21]. The miR-21 studies in human cell lines have
shown it can target the tumor suppressor genes,
phosphatase and tensin homolog (PTEN) [30] and
tropomyosin 1 (TPM1) [31]. It also became clear that the
miR-135b expression is elevated with disease progression.
The miR-135b is a regulator of APC and has a strong
effect on Wnt pathway activity [32]. Moreover, this miR-
135b is highly expressed in colorectal adenomas and
carcinomas, simultaneously with low levels of APC,
indicating that up-regulation of this miRNA might be
involved in colorectal cancer pathogenesis [33]. All of
these data suggested that the expression of miRNAs
changes during tumorigenesis. If increased miR-21 and
miR-135b  expression promotes colorectal cancer
progression, inhibiting the activity of these two miRNAs
may help prevent tumor progression at high risk
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populations of colorectal cancer. In addition, these
associations indicating that miR-21 and miR-135b
expression may be a useful prognostic biomarker
and may help predict the benefits of therapy. However
Further studies are needed to confirm the
relationship between miR-21 and miR-135b and the
progression of colorectal cancer to determine the potential
of these two miRNAs as either a biomarker or therapeutic
target.

CONCLUSION

We found differences in microRNAs expression
between tumors and paired nontumorous tissue. Tumors
with high expression of miR-21 and miR-135b were
associated with more advanced stages. The miR-21 and
miR-135b may be useful Biomarkers for early detection of
colorectal cancers and survival prognosis including
response to therapy.
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