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Background: At present, there is a lack of novel biomarkers for the early diagnosis and targeted therapy of
colorectal cancer (CRC). The current study investigated the expression of miR-17-5p in colorectal tumors
and adjacent tissues, and examined the effects of miR-17-5p on the cellular growth of the colon cancer cell
line HCT-116.

Methods: A total of 30 paired tissue specimens were obtained from patients with CRC who were admitted
to the Department of General Surgery V of the First Affiliated Hospital, Gannan Medical College between
December 2019 and January 2021. The clinical information for the corresponding patients was collated.
Real-time fluorescence quantitative polymerase chain reaction (RT-qPCR) was performed to detect the
expression of miR-17-5p in tumor tissues and the paracancerous tissues. The relationship between miR-17-
5p and clinicopathology was analyzed. The CRC cell line HCT-116 was transfected with miR-17-5p mimics
and inhibitors using liposomes. The effects of miR-17-5p on cell proliferation, invasion and migration, and
apoptosis were determined using colon formation assays, transwell and scratch assays, and flow cytometry,
respectively. The effects of miR-17-5p on CD44 (homing cell adhesion molecule), MMP2 (matrix
metalloproteinase 2), BCL2 (B-cell lymphoma-2), BAX (BCL2-associated X), and E-cadherin protein and
gene expression were investigated using Western blot and RT-qPCR, respectively.

Results: MiR-17-5p expression was higher in tumor tissues compared to the normal adjacent tissues.
While miR-17-5p expression levels were unrelated to age nor gender, they were related to the degree of
differentiation, stage, lymph node metastasis, and tumor size in patients with CRC. Upregulation of miR-
17-5p promoted CRC cell proliferation, metastasis, and invasion, while inhibiting apoptosis. However,
downregulation of miR-17-5p had the opposite effect. Furthermore, miR-17-5p upregulation increased
E-cadherin, CD44, MMP2, and BCL2 expression while decreasing BAX expression, whereas miR-17-5p
downregulation had the opposite effect.

Conclusions: MiR-17-5p is highly expressed in tumor tissues and correlates with increased proliferation,
invasion, and migration, as well as reduced apoptosis in HCT-116 cells. Indeed, miR-17-5p may be a

potential indicator for the early diagnosis of CRC and may guide clinical targeted therapy.
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Introduction

Colorectal cancer (CRC) is the third most common
malignant tumor and the second leading cause of mortality
worldwide, with approximately 1.9 million new cases and
940,000 deaths each year (1). CRC morbidity and mortality
in China have remained high over the past decades (2).
There is a gradual progression between the development
of benign lesions to colorectal malignancy, and up to 90%
of deaths can be avoided if detected in a timely manner.
Early symptoms of CRC are atypical and are often
misdiagnosed (3). Therefore, it is critical to investigate the
mechanisms of CRC development, as well as to identify
the clinical diagnostic indicators and molecular therapeutic
targets of early CRC.

MicroRNAs (miRNAs) are a type of non-coding single-
stranded RNA molecule that ranges in length from 19 to
25 nucleotides and are now classified as tumor suppressor
genes and oncogenes. MiRNAs are involved in a variety
of processes, including cell differentiation, cell cycle
regulation, and apoptosis, and are commonly dysregulated
in different cancers (4). For example, high expression of
microRNA promotes the proliferation and invasion of
bladder tumor tissue (5). MiR-17-5p is overexpressed in
a variety of tumor tissues, including gastric (6), lung (7),
breast (8), and cervical cancer (9), and it promotes tumor
cell proliferation and migration. It has also been suggested
that miRNAs can inhibit the proliferation and invasive
ability of colorectal cancer cells through target genes (10).
The present study examined the expression of miR-17-5p
in colorectal tumors and paracancerous tissues obtained
from patients and using data downloaded from TCGA and
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GEO databases. The expression of miR-17-5p in colorectal
cancer tissues was found to be significantly higher than that
in normal tissues (Figure S1). Therefore, this experiment
mainly verified the expression of miR-17-5p in colorectal
tumor tissues and paraneoplastic tissues, and investigated
the effects of miR-17-5p on the proliferation, invasion,
migration and apoptosis of colorectal cancer cells HCT-116
through i vitro cellular assays, in order to explore whether
miR-17-5p can be used as an early diagnostic indicator and
therapeutic target for colorectal cancer. We present the
following article in accordance with the MDAR reporting
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-1185/rc).

Methods
Cell lines, tissue specimens, and major reagents

The human HCT-116 CRC cell line was purchased from
the Cell Bank of Type Culture Collection of the Chinese
Academy of Sciences Committee (Shanghai, China).
Tumor tissues and corresponding paracancerous tissues
were collected from 30 patients with CRC who underwent
surgical resection in the Department of General Surgery
V of the First Affiliated Hospital of Gannan Medical
College from December 2019 to January 2021. The clinical
characteristics, including gender, age, tumor location, tumor
size, TNM stage (according to the International Union
Against Cancer 8th edition), and pathological and CEA data
were collated. Written informed consent was obtained from
all participants. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013) and
approved by the Research Ethics Committee of The First
Affiliated Hospital of Gannan Medical College (Ethics No.
20190507). All sample tissues were removed and transported
in liquid nitrogen to -80 °C for storage in the refrigerator
or used immediately for subsequent experiments. The
following inclusion criteria were applied: (I) patients who
underwent CRC surgery and were diagnosed with CRC
based on post-surgical pathology; (II) preoperative detection
and review of serum tumor markers was performed; and
(IT) complete clinical data was available. Patients with the
following conditions were excluded: (I) inflammatory bowel
disease; (II) rheumatoid arthritis; (III) multiple primary
tumors; or (IV) combined heart, liver, lung, and kidney
disease that was severely intolerant of surgery.

Dulbecco's Modified Eagle Medium (DMEM), fetal
bovine serum, trypsin, penicillin, and streptomycin were
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purchased from Gibco. The miR-17-5p overexpression
mimics, inhibitor, and corresponding controls, hairpin
miRNAs quantification kits, and U6 calibration real-
time fluorescence quantitative PCR (RT-qPCR) kits were
purchased from Genepharma Co. (Shanghai, China). Trizol
(Invitrogen), SYBR Green (Bio-rad), Annexin V-FITC/
PI apoptosis detection kit, RIPA lysate, PMSEF, Western
blocking solution, and BeyoColor color pre-stained protein
molecular standards (10-170KD) were purchased from
Beyotime Co. (Shanghai, China). The following antibodies
were purchased from Beyotime Co. (Shanghai, China):
CD44 (AF0105), MMP2 (AF1420), BCL2 (AF0060), BAX
(AF0054), B-actin (AF003), and E-cadherin (AF0138).

Cell culture and transfection

The HCT-116 cell line was cultured in DMEM medium
supplemented with 1% penicillin-streptomycin and 10%
fetal bovine serum and cultured at 37 °C in a humidified
atmosphere containing 5% CO,. The cells were digested
with 0.25% trypsin for passaging when cell confluence
reached 80%.

HCT-116 cells at the logarithmic growth stage were
digested, inoculated at 1.5x10” cells/well in a 6-well culture
plate overnight. The next day, miR-17-5p mimic, negative
control (NC), miR-17-5p inhibitor, and inhibitor negative
control (in-NC) were transfected into the cells using
Lipofectamine™ 2000 according to the manufacturer’s
instructions, and the efficiencies were detected by
fluorescence microscopy and RT-qPCR at 24 hours.

RT-gPCR

Total RNA was extracted from CRC tissues and transfected
cells using Trizol reagent, and reverse transcription was
performed using the SYBR Green kit with B-actin as the
internal reference. The reaction conditions were 40 cycles
at 95 °C for 5 minutes, 95 °C for 12 seconds, 60 °C for 30
seconds, and 72 °C for 30 seconds. The 27*“* method was

used for quantification.

Clone formation assay

HCT-116 cells were inoculated at 1.5x10’ cells per well in
6-well plates and divided into four groups: the inhibitor
group, the in-NC group, the mimics group, and the
NC group. After transfection, the culture process would
continue for 24 hours. Following digestion, 150 cells from
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each group were inoculated and culture for 1-2 weeks in
new 6-well plates. After staining with 1% crystal violet
for 20 minutes, the number of colonies in each well was
observed under light microscopy (Zeiss) and recorded.

Scratch assay

After cell inoculation and transfection, when the cell
confluence reached 80-90% the following day, a horizontal
marker line was drawn at the bottom of the six-well plate.
A 10 pL gun tip thaner straightedge was used to draw a
line perpendicular to the scratch behind. The cell culture
medium was discarded, and the cells were washed once with
PBS, followed by culture in fresh complete medium culture.
Photographs (at 4x magnification) were taken at 0, 24, and
48 hours, and the healing area was statistically analyzed.

Transwell assay

Transwell chambers were pre-populated with 100 pL
matrigel (1:8 dilution with medium) and incubated for
4 hours at 37 °C until the liquid solidified. Complete medium
(10%) was added to the lower layer of the Transwell
chambers. A total of 1x10’ transfected cells were resuspend
in 200 pL of 1% bovine serum albumin (BSA)-free culture
medium and seeded into the Transwell chambers. After
incubation for 12 hours, the upper cells of the chambers
were removed with cotton swabs, fixed in methanol for
15 minutes, stained with crystal violet, and placed under
a 400x microscope for observation and counting. Since
cell adhesion may lead to inaccurate counts under the
microscope, the crystalline violet was again dissolved with
sodium acetate and the OD value was measured at 570 nm
wavelength to indirectly reflect the number of cells.

Flow cytometry

After cell inoculation and transfection, cells were removed
at 24 and 48 hours and resuspended in phosphate buffered
saline (PBS) at a density of 1x10 cells/mL, centrifuged, and
the supernatant was discarded. Annexin V-FITC conjugate
(195 pL) was added to the centrifuge tube, resuspended, and
mixed with 10 pL propidium iodide staining solution (PI).
The cell suspension was then incubated for 10 minutes at
20-25 °C, protected from light. Subsequently, 200 pL of the
mixture was transferred to a Falcon tube and mixed with 1x
binding buff (400 pL). Flow cytometry (BD) was performed
to detect the apoptosis rate of each group of cells.
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Figure 1 The expression levels of miR-17-5p in 30 cases of paired colorectal cancer and paracancerous tissues. (A) The specific expression

level of miR-17-5p in clinical tissues, where the X axis represents the patient number and the Y axis represents the expression level of miR-

17-5p; (B) statistical analysis of the expression of miR-17-5p in colorectal cancer. **, P<0.01.

Western blot

"Total protein was extracted 48 hours after cell transfection
and quantified using the BCA protein quantification
kit. 5x protein loading buffer at 4:1 volume was added
to the samples and incubated in boiling water at 100 °C
for 5 minutes. Follow protein electrophoresis and
electrotransformation, samples were incubated with primary
and secondary antibodies. Human B-actin protein was used
as an internal reference for analysis. The relative gray value
of each band was analyzed using the Image J software.

Statistical analysis

For clinical and database samples, Wilcoxon analysis
was used to assess the correlation between miR-17-5p
expression levels and clinicopathological characteristics. For
cellular experimental data, normally distributed measures
were analyzed by mean =+ standard deviation. The Student’s
t-test was used for comparison between two groups, and
one-way analysis of variance (ANOVA) was used for
comparison between multiple groups. A P value <0.05 or
<0.01 was considered statistically significant. Data was
processed using SPSS 22.0, Adobe Illustrator 2020, and
GraphPad 6.0 software.

Results

The expression of miR-17-5p in CRC tumor tissues and
paracancer tissues

The expression of miR-17-5p mRNA in 30 pairs of clinical

© Journal of Gastrointestinal Oncology. All rights reserved.

CRC tumor tissues and paracancerous tissues was assessed
by RT-qPCR. MiR-17-5p was found to be more abundant
in 25 pairs of CRC cancer tissues compared to the paired
paracancerous tissues, but less abundant in 5 pairs of CRC
cancer tissues compared to the paracancerous tissues
(Figure 1A4). Statistical analysis showed that the expression
of miR-17-5p was significantly higher in CRC than in
paracancerous tissues (P<0.01, Figure 1B).

The relationship between miR-17-5p and
clinicopathological characteristics

To investigate the relationship between miR-17-5p
expression and clinicopathological features, patients were
divided into a high expression group (relative expression
>1.3) and a low expression group (relative expression
<1.3), based on the expression of miR-17-5p in individual
tumor and paracancerous tissues. As shown in Table 1, the
expression of miR-17-5p was only related to differentiation
degree, TNM stage, tumor size, and lymph node metastasis
of patients (P<0.05), but not to age, gender, nor site of
occurrence (P>0.05).

Fluorescence microscope observation of transfection
efficiency

Untransfected cells were seeded into 6-well plates at a
density of 1.5x10" cells/well and cultured for 16 hours.
When the cell density reached 50-60%, transfection was
performed. Fluorescent FAM-labeled NC and in-NC were
used to determine the transfection efficiency and the results
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Table 1 The relationship between miR-17-5p expression and the clinicopathological characteristics of patients with colorectal cancer

Clinicopathological

MiR-17-5p expression

characteristics Cases Low-expression High-expression F

Gender 0.632
Male 16 5 11
Female 14 3 11

Age (years) 0.461
>60 17 4 13
<60 13 4 9

Differentiation 0.02
High 3 1 2
Moderate 19 5 14
Low 8 2 6

Lymph node metastasis <0.001
Yes 27 8 19
No 3 0 3

Tumor size (cm) 0.012
<5 14 6 8
>5 16 2 14

TNM stage 0.018
I, 1 17 5 12
I, v 13 3 10

T stage 0.008
T, T, 2 1 1
Ta Ty 28 7 21

Distant metastasis 0.657
Yes 24 3 21
No 6 5 1

Site of occurrence 0.652
Colon 7 4 3
Rectal 23 4 19

were observed by fluorescence microscopy to determine the
amount of liposomes with miRNA. The liposome dosage
was 5 pL, and the miRNA amount was at 100 pmol/L,
and the transfection efficiency was greater than 90%. All
subsequent experiments were performed according to this
ratio and amount (Figure 2).

Detection of interference and overexpression effects by
RT-¢PCR

The effects of enhancing or inhibiting miR-17-5p
expression on cell function were examined in HCT-

116 cells. First, the effects of the synthesized miR-17-5p
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Figure 2 The transfection efficiency of the negative control and the inhibitor negative control in HCT-116 cells (100x magnification). NC,

negative control; in-NC, inhibitor negative control; FAM, carboxyfluorescein.

Table 2 Relative expression of miR-17-5p in colorectal cancer cells (n=3)

Calculation method NC Mimics in-NC Inhibitor
ACT miR-17-5p-U6 7.66+1.28 6.52+1.33 5.96+2.43 8.66+1.79
27AACT test group-control group 1.23 2.27 1.8 0.17

NC, negative control; in-NC, inhibitor negative control; ACT:CT mir-17-50-CT ue.
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Figure 3 Statistical analysis of miR-17-5p expression in HCT-116
cells in the different transfection groups. **, P<0.01; ***, P<0.001.
NG, negative control; in-NC, inhibitor negative control.
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interference fragment (inhibitor) and the overexpression
fragment (mimics) were analyzed. MiR-17-5p expression
was decreased by 83% in the inhibitor group compared to
the negative transfection group (in-NC group), while mimic
expression was increased by 127% in the overexpression
group compared to the negative transfection group (NC
group) (1able 2 and Figure 3).

The effects of miR-17-5p on the proliferative capacity of
HCT-116 cells

Cells transfected with the miR-17-5p mimics showed
increased proliferation rates, while cells transfected with the
inhibitor had the slowest proliferation rate (Figure 4).
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Figure 4 The effects of miR-17-5p overexpression or low expression on clone formation in HCT-116 cells. (A) 6-well plates were inoculated

with 150 cells and cultured for 2 weeks, crystalline violet stained, and cell clone photograms were taken; (B) the number of clones were

counts and expressed in a bar graph. *, P<0.05; **, P<0.01. NC, negative control; in-NC, inhibitor negative control.

The effects of miR-17-5p on the migration ability of
HCT-116 cells

HCT-116 cells were transfected with the miR-17-5p mimic
or inhibitor and the effects on migration were observed at
0, 24, and 48 hours (Figure 54), and statistical analysis of
the healing area (Figure 5B). The cells in the overexpression
mimics group had a significantly narrower scratch width
at 24 hours compared to that at 0 hours, and the cells
migrated significantly faster than cells in the NC group. At
48 hours, the scratch in the overexpression mimics group
was no longer visible, whereas the scratch in the NC group
remained visible. The scratch width in the inhibitor group
at 24 hours was not different from that at 0 hours, becoming
only slightly narrower at 48 hours. In contrast, the scratch
width of the in-NC group became significantly narrower
over 48 hours. Statistical analysis showed that the healing
area of the mimics group was significantly larger than that
of cells transfected with NC (P<0.001); and the healing area
of the inhibitor group was significantly smaller than that of
the in-NC group (P<0.01).

© Journal of Gastrointestinal Oncology. All rights reserved.

The effects of miR-17-5p on the invasive ability of HCT-
116 cells

HCT-116 cells can secrete matrix metalloprotein (MMPs)
to degrade Matrigel matrix gels and thus cross the vesicles.
Figure 64 shows the microscopic observations (10x10)
after crystalline violet staining. The number of membrane
penetrating cells in Figure 64 was counted microscopically
for the NC group (121.32+£14.43), the mimics group
(206.0+23.56), the in-NC group (117.28+11.21), and
the inhibitor group (56+9.17). Since the cells were not
homogeneous below the chambers, for more accurate
comparison, crystalline violet was dissolved using 33 % acetic
acid and the OD value was measured. Higher OD value
indicated higher number of perforated cells (see Figure 6B).
By counting the results under the microscope and
calculating the OD value, statistical analysis showed that
the number of cells transfected with miR-17-5p mimics that
lysed matrix gel and crossed the cells of the small chamber
within the same time was significantly greater than that of
cells transfected with negative NC group (P<0.01). The
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Figure 5 HCT-116 cell scratching experiment. (A) Cell migration at 0, 24, and 48 hours after scratching of the cell layer (200x

magnification); (B) statistical analysis. **, P<0.01; ***, P<0.001. NC, negative control; in-NC, inhibitor negative control.

number of cells transfected with miR-17-5p inhibitor that
lysed matrix gel and crossed the cells of the small chamber
within the same time was significantly smaller than that of
in- NC group (P<0.01). HCT-116 cells transfected with
miR-17-5p crossed the cellular compartment significantly
more than cells transfected with the miR-17-5p inhibitor,
whereas cells transfected with miR-17-5p inhibitor showed
the opposite trend.

The relative mRNA and protein expression of migration-
related genes, E-cadherin and CD44, were detected by
Western blot and RT-qPCR in HCT-116 cells transfected
with miR-17-5p mimics and inhibitors (Figures 6C-6G).
The mRNA and protein expression followed a similar
trend. When miR-17-5p expression was upregulated,
E-cadherin and CD44 expression were both significantly
upregulated. Conversely, when miR-17-5p expression was
downregulated, E-cadherin and CD44 expression were both
significantly decreased.

The effects of miR-17-5p on the apoptosis of HCT-116 cells

The cells of each group were collected 24 hours after
successful transfection, AnnixinV-FITC/PI stained, and
the effects of miR-17-5p expression on the apoptosis of
HCT-116 cells were detected by flow cytometry. As shown
in Figure 74 and 7B, the apoptosis of HCT-116 cells was
significantly reduced after transfection with miR-17-5p
mimics (P<0.05), while transfection with miR-17-5p
inhibitor significantly increased the rate of apoptosis
(P<0.01). The effects of miR-17-5p expression on the
levels of MMP2, BCL2, and BAX were also determined

© Journal of Gastrointestinal Oncology. All rights reserved.

by Western blot and RT-qPCR assays (Figure 7C-7I).
When miR-17-5p expression was upregulated, MMP2
and BCL2 expression increased significantly, and BAX
expression decreased significantly. Conversely, when miR-
17-5p expression was downregulated, the expression of
MMP2 and BCL2 decreased significantly, while BAX
expression increased significantly. MMP2, a subtype of
matrix metalloproteinases (MMPs), plays an important role
in tumorigenesis and progression by affecting apoptosis,
proliferation and promoting angiogenesis. And MMP2,
BAX and BCL2 are the genes most associated with
apoptosis. The increase of MMP2 in the mimics group
compared with the inhibitor group suggests that miR17-5P
is associated with apoptosis of cells.

Discussion

The incidence of CRC rises annually, and it is increasingly
affecting the younger population. The pathogenesis of
CRC remains unclear, but may be related to factors such
as age, hyperlipidemia, genetics, and inflammatory bowel
disease (11). CRC is primarily diagnosed through
colonoscopy, but this is often performed only after the
onset of symptoms, and screening the whole population
is difficult. The symptoms associated with CRC are often
subtle, and it is frequently only diagnosed at an advanced
stage. As a result, early detection and treatment of CRC
is critical for lowering patient mortality. Understanding
the molecular mechanisms of CRC may contribute to
the development of early detection methods and targeted
treatment strategies.
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Figure 7 The effects of miR-17-5p on the apoptosis of HCT-116 cells. (A,B) Flow cytometric detection of the effects of different
transfection groups on apoptosis of HCT-116 cells; (C-I) the relative mRINA and protein expression of miR-17-5p in HCT-116 cells was
detected with RT-qgPCR and Western blot, respectively. *, P<0.05; **, P<0.01; ***, P<0.001. NC, negative control; in-NC, inhibitor negative

control; RT-qPCR, real-time fluorescence quantitative polymerase chain reaction.
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In this study, the relative expression of miR-17-5p in
cancer tissues was generally significantly higher than that
in paracancerous tissues (P<0.01). This is consistent with
the results of previous study (12). Furthermore, when the
clinical data were compared, the level of miR-17-5p was
not significantly correlated with age, gender, nor distant
metastasis, but was significantly correlated with the TNM
stage and tumor differentiation, diameter, and the presence
of lymph node metastasis. The higher the TNM stage,
the less differentiated the tumor is, and this is associated
with greater malignancy and higher detection of tumor
markers (13). High-grade tumors or poorly differentiated
tissues have poor prognosis and low survival rates.
Therefore, it may be possible to use miR-17-5p levels
as a biomarker in CRC patients to better understand
their clinicopathological characteristics, metastatic risk,
progression, and treatment outcomes.

The HCT-116 cell cloning assay demonstrated that
the cell proliferation rate was significantly higher in the
mimics group compared to the control group, while that
of the inhibitor group was significantly lower than that of
the control group. This suggested that overexpression of
miR-17-5p may promote CRC cell proliferation, while low
expression of miR-17-5p inhibited CRC cell proliferation.
Transwell experiments showed that the number of cells after
transfection with miR-17-5p mimics that lysed stromal gel
and crossed the cells in the small chamber in the same time
was significantly greater than that in the NC group (P<0.01).
The number of cells transfected with miR-17-5p inhibitor
that lysed stromal gel and crossed the cells in the small
chamber in the same time was significantly smaller than
that in the in-NC group (P<0.01). The increased expression
of miR-17-5p promoted cell invasion, while the decreased
expression of miR-17-5p inhibited its invasive effect. The
crystalline violet cell proliferation assay confirmed the
effect on cell proliferation ability, and the scratch assay and
Transwell assay confirmed that overexpression of miR-
17-5p promoted metastasis and migration of CRC cells,
whereas low expression of miR-17-5p inhibited metastasis
and migration of CRC cells. Flow cytometry was used to
detect apoptosis in the miR-17-5p mimics and inhibitor
groups, as well as their corresponding control groups. The
results revealed that the apoptosis rate of the mimics group
was significantly lower than that of the control group and
the inhibitor group, suggesting that that overexpression
of miR-17-5p inhibited apoptosis in CRC cells, while
low expression of miR-17-5p promoted apoptosis. These
results further confirmed that miR-17-5p is associated
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with the development of CRC. To investigate the potential
mechanisms of miR-17-5p in CRC, we examined the
expression of several proteins that are associated with
invasive migration mechanisms, including E-cadherin (14),
CD44 (15), MMP2 (16), as well as proteins involved in
apoptosis, including BCL-2 (17) and BAX (18). The RT-
qPCR and Western blot results revealed that miR-17-5p
upregulation increased E-cadherin, CD44, MMP2, and
BCL2 expression while decreasing BAX expression, whereas
miR-17-5p downregulation had the opposite effect. Tano
et al. (19) noted that the immune system of cancer patients
was dramatically decreased, and that CD44, BCL2, and
BAX were associated with cancer cell growth. They further
demonstrated that patients with head and neck tumors who
had a BCL2/BAX ratio >1.2 had a longer survival time.
Indeed, regulation of CD44, BCL2, BAX, E-cadherin, and
MMP?2 expression may be the mechanism by which miR-
17-5p regulates colorectal cells.

Conclusions

Studies on the expression of miRNAs in the development of
CRC and their regulatory mechanisms have yielded some
significant results in recent years. MiRNAs are differentially
expressed in tumor tissues, and can either upregulate
or downregulate target genes as proto-oncogenes or
oncogenes (20,21) we found that miR-17-5p expression was
upregulated in colorectal cancer tissues and was significantly
correlated with TNM stage and tumor differentiation,
tumor diameter and the presence of lymph node metastasis,
and had an effect on proliferation, metastasis and invasion
and apoptosis of colorectal cancer cells. In addition, we
also identified CD44, BCL2, BAX, E-Cadherin, and
MMP2 genes as the mechanisms of miR-17-5p regulation
in colorectal cancer. These experimental results suggest
that miR-17-5p may become a molecular marker for early
diagnosis of colorectal cancer and a targeted therapeutic
site in the future, but more scientific studies are needed to
further prove this conclusion. This study only examined
its expression in tumor tissues; and it remains unclear
whether its expression is different in blood and stool, or
which tissues are more convenient and accurate as early
predictors. Therefore, additional research is required to

better understand the mechanisms of miR-17-5p regulation
of CRC.
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Figure S1 MiR-17-5p expression distribution in CRC tumor and normal tissues from (A) the TCGA database and (B) the GEO database
(GSE10259). *, P<0.05; **, P<0.01. CRC, colorectal cancer; TCGA, The Cancer Genome Atlas; GEO, Gene Expression Omnibus.
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