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Abstract: Objective: To investigate the expression of H19 in colon cancer and the role and mechanism of H19 in 
invasion and migration of colon cancer cells. Methods: The expression of H19 in colon cancer and adjacent tissues 
and different colon cancer cells was detected by qPCR. Transwell invasion assay was used to detect the invasion 
ability of colon cancer cells after silencing H19. The migration ability of colon cancer cells after silencing H19 was 
detected by scratch test the expression of miR-17 in colorectal cancer and paracancerous tissues was detected by 
qPCR. Transwell invasion assay was used to detect the expression of miR-17 in silenced H19 cells. The expression 
of miR-17 was detected by double-luciferase reporter gene. The effect of miR-17 on the proliferation of colon can-
cer cells after silencing H19 was detected by plate cloning assay. The effect of miR-17 on the proliferation of colon 
cancer cells was observed by scratch test. The effect of miR-17 on the tumor size and volume of colon cancer was 
detected after silencing H19. Western blotting was used to detect the expression of Notch pathway protein after si-
lencing H19. Results: The expression of H19 in colorectal cancer cells was significantly higher than that in adjacent 
tissues, and the expression of H19 in colon cancer cells SW116 was the highest. Silencing H19 could inhibit the 
invasion and migration of colon cancer cells. H19 could be associated with 3RU of miR-17 specifically. The expres-
sion of miR-17 was significantly increased in colon cancer tissues compared with adjacent tissues. Overexpression 
of miR-17 could promote the proliferation, invasion and migration of colon cancer cells after silencing H19; the tu-
mor volume and weight of H19-siRNA + miR-17-mimic group were significantly increased compared with H19-siRNA 
group. The expression of miR-17 and Notch pathway protein was up-regulated after silencing H19. Conclusion: H19 
plays an important role in the development and progression of colon cancer. It can target the regulation of miR-17 
through Notch signaling pathway to regulate the proliferation, invasion and migration of colon cancer cells.
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Introduction

Colon cancer is one of the most common ma- 
lignant tumors of the digestive tract; the inci-
dence of colon cancer gradually increased with 
the change in people’s eating habits, high fat 
and high protein intake increased, especially in 
developing countries. The incidence and mor-
tality of colorectal cancer in China accounted 
for the third and fifth [1, 2] at present. Many 
researchers have shown that colon cancer is a 
multi-stage, multi-factor, multi-gene and signal 
pathway involved in the process [3]. Early colon 
cancer generally did not show obvious symp-
toms, patients with obvious symptoms are 
often in the middle and late period. The prog- 
nosis of patients with colon cancer has impro- 
ved significantly with the rapid development  
of surgery based comprehensive treatment in 

recent years. Researches have shown that 30- 
40% of patients have had local infiltration and 
peripheral metastases at the time of treatment 
[5]. The invasion and metastasis of colon can-
cer are the main causes of death, but the 
mechanism of tumor invasion and metastasis 
is not clear, so the mechanism of invasion and 
metastasis of colon cancer and related molecu-
lar target research is the focus of colon cancer 
research.

Long-non-coding RNAs (lncRNAS) are RNAs of 
more than 200 nt transcripts; this class of RNA 
itself does not encode the protein, but regulate 
the expression level of the gene, and can be 
used as a modified chromatin complex scaffold 
[6]. Many researchers have found that long-
chain non-coding RNA H19 is expressed abnor-
mally in a variety of tumors, such as gastric can-
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cer, bladder cancer, etc. H19 was found to have 
cytostatic activity in these malignancies, but 
researches have suggested that H19 also has 
potentiating activity [7-9], which can inhibit 
tumor proliferation, invasion and migration, so 
the biological function and function of H19 in 
colon cancer and its mechanism need to be fur-
ther investigated. MicroRNA is a kind of evolu-
tionarily highly conserved endogenous small 
fragment of non-coding single-stranded RNA. 
The expression of target gene is changed by 
binding to the target gene mRNA 3’UTR, which 
is an important molecule for post-transcription-
al regulation of gene expression. MiRNAs have 
a very important role in various cell life activi-
ties such as self-replication, proliferation, dif-
ferentiation, apoptosis, etc. [11]. Many resear- 
chers have shown that miRNA abnormal ex- 
pression is closely related to human tumors, 
miR-17 in colorectal cancer in high expression, 
but miR-17 in colon cancer and its specific me- 
chanism is not clear.

This research was to investigate the expression 
of H19 in colon cancer, and to further explore 
the interaction between H19 and miR-17 and 
its correlation, and to clarify the role of H19 in 
the migration and invasion of colon cancer.

Materials and methods

Samples collection

125 cases of colon cancer patients with tumor 
tissue and paracancerous tissue admitted to 
our hospital from March 2015 to May 2016 
were collected. All patients had no chemother-
apy or radiotherapy before surgery; pathologi-
cal sections were confirmed by two patholo-
gists. There were 27 cases of grade A, 51 cases 
of grade B, 31 cases of grade C, 16 cases of 
grade D, 25 cases of poorly differentiated, 72 
cases of poorly differentiated and 28 cases  
of well differentiated according to the Dukes 
stage of colon cancer. 31 cases had lymph 
node metastasis, 94 cases had no lymph node 
metastasis. The tumor tissue was divided into 
three pieces in vitro, one piece was quickly put 
into RNA preservation solution, one was rinsed 
with cold phosphate buffer treated with coke 
diethylene glycol (DEPC) to remove blood and 
quickly put into liquid nitrogen, the other piece 
was put into 4% paraformaldehyde fixed. The 
tumor tissue was quickly put into RNA preser-
vation solution.

Cell lines

Human colon cancer cells SW116, HT-29, 
HCT116, SW480 were purchased from the 
Wuhan Cell Collection, and cultured in DMEM 
medium containing 10% fetal bovine serum in 
37°C, 5% CO2 incubator to cultivate and pas-
sage. Fetal bovine serum, RPMI 1640 medium 
were purchased from Hyclone Corporation 
(Hyclone, Logan, UT). Transwell chamber was 
purchased from Millipore (Millipore, Billerica, 
MA); Matrigel was purchased from Bio-Rad 
(Bio-Rad, Madrid, Spain). Lipofectamine 2000, 
miR-17-inhibitor was purchased from (Gnen- 
pharma Co., Shanghai, China). Trierol was pur-
chased from Ambion (Ambion Inc., Austin, TX, 
USA), reverse transcription kit (FSQ-101) was 
purchased from Japan TOYOBO Corporation 
(TOYOBO, FSQ-101, Japan), PCR kit was pur-
chased from Sigma (KapaBiosystems Inc., Bos- 
ton, US). The luciferase activity assay kit was 
purchased from Promega (Promega Biotech 
Co., Beijing, China). The luciferase reporter vec-
tor was synthesized by Promega Corporation 
(Promega Biotech Co., Beijing, China).

Quantitative real-time polymerase chain reac-
tion

The expression of H19 was detected by im- 
munohistochemistry. The cells were inoculated 
into the culture flask at a dose of 1 × 106/L. 
After 36 hours of culture, the total RNA was 
extracted according to Trizol. The concentra- 
tion and purity of the nucleic acid were detect-
ed by UV spectrophotometer. H19 upstream 
primer: 5’-GCCTTGACGTGCTGGATCT-3’, down-
stream primer: 5’-TCCGATGCTTTACTCAAGAAG- 
TT-3’. MiR-17 upstream primer: 5’-GCCGCAAA- 
GTGCTTACAGTG-3’, downstream primer: 5’-T- 
GCAGGGTCCGAGGTAT-3’. The total RNA was 
diluted to the same concentration with DEPC, 
the reagents were added as described, and  
the cDNA was stored at -20°C after completion 
of the reaction. The reaction system was pre-
pared according to the operating instructions of 
the United States Sigma System, and the vol-
ume of each reaction system was 20 μL, and 
three wells were set, each group of samples 
was required to carry out the target RNA and 
internal reference gene GAPDH fluorescence 
quantitative PCR amplification. According to 
ΔΔCT method, the reaction conditions were as 
follows: 37°C 15 min, 98°C 5 min. Followed by 
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PCR reaction according to the PCR kit instruc-
tions. Obtain the data to calculate the mRNA 
expression by RQ = 2-ΔΔCT.

Cell transfection 

The cells were adjusted to logarithmic growth 
state and were seeded on 24-well plates at 36 
h before transfection; the cell density reached 
50% to 80% at day 2. The virus was set on ice 
and then diluted with the best MOI solution.  
5 ng/mL of polybrene was then mixed gently 
into the cells. The miR-17-inhibitor and negative 
control cells were transfected according to the 
Lipofectamine 2000 Transfection Kit. The com-
plete medium was replaced after incubation in 
the incubator for 12 h. 

Transwell invasion assays

The Transwell chamber used in this experiment 
was purchased from BD, with a cell aperture of 
8 μm. Matrigel was spoiled overnight at 4°C 
and the Matrigel gum was diluted in a 1:8  
ratio in a serum-free pre-cooled 1640 medium. 
Matrigel was diluted with 100 μL and added  
to the Transwell chamber. The cells were pla- 
ced in 24-well plates and incubated at 37°C  
for 4 h so that it was gel-like, take the logarith-
mic group of cells, with serum-free medium 
adjusted to 1 × 106/ml cell suspension, take 
0.2 ml into the upper chamber, the next room 
by adding 0.6 ml containing 10% fetal cattle. 
The cells were washed with 0.1% crystal violet 
for 2 minutes, and the cells were stained with 
0.1% crystal violet for 2 minutes. The cells were 
washed with 0.1% crystal violet for 2 minutes, 
and the cells were washed with 0.1% crystal 
violet for 2 minutes. Buffer washed twice, ob- 
served under an inverted microscope and pho-
tographed, each experiment repeated 3 times.

Wound-healing assays 

The logarithmic phase cells were seeded in 6 
well plates, cell density of 5 × 104/ml, when cell 
wall into monolayer cells after disinfection with 
a 10 uL gun head uniform draw 4 lines, with 
PBS away draw the cells into culture medium 
containing 1.5% fetal bovine serum culture, set 
three complex the hole, placed in 5% CO2 in- 
cubation. Photographed under a microscope 
according to the experimental design of sam-
pling time point. The initial distance measuring 
scratch was (0 time); Scratches were measured 

and photographed after 24, 48, 72 h, distance 
migration rates were calculated. The test was 
repeated 3 times.

Luciferase activity assays 

The luciferase reporter vector was co-transfect-
ed with H19-siRNA to colon cancer cells. The 
transfected pRL-TK was used as standard in- 
ternal control. The cells were harvested after 
transfection for 36 h. The luciferase activity of 
colon cancer cells was detected by Promega’s 
luciferase activity assay kit. Calculate relative 
luciferase activity = firefly luciferase activity 
value/bloody luciferase activity value.

Western blotting assays

Cells were extracted from each group using the 
whole protein extraction kit and quantified. 
SDS-PAGE electrophoresis was performed on 
50 μg of total protein per well. Then, the protein 
was transferred onto PVDF membrane and 
blocked with TBST containing 5% skimmed milk 
powder for 2 hours. Added the antibody to the 
overnight anti- °C incubation 1 h after wash- 
ing the membrane, washed film, ECL lumines-
cence, Bio-Rad gel imaging system to collect 
images. Quantity one software was used for 
gray value analysis, and each experiment was 
repeated 3 times.

Plate cloning assays

Monolayer cells in logarithmic growth phase 
were digested with 0.25% trypsin and beaten 
into individual cells, and the cells were sus-
pended in RPMI 1640 medium of 10% fetal 
bovine serum. The cell suspension was diluted 
in a gradient fold and seeded in a Petri dish at 
the appropriate cell density (depending on the 
ability to proliferate). Generally, the gradient 
density of 50, 100, 200 cells was inoculated 
with 10 mL of 37°C pre-warmed culture medi-
um and gently rotated to disperse the cells 
evenly. It was placed in 37°C, 5% CO2 and satu-
rated humidity environment, standing culture 
for 2 to 3 weeks. The culture was terminated 
when clones visible to the naked eye were pres-
ent in the culture dish. Supernatant was dis-
carded; PBS was washed, fixed with pure me- 
thanol for 15 min, crystal violet for 15 min, 
washed with water, and air dried. The clonal 
count was calculated by cloning the number  
of clones/inoculated cells × 100%.
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Colon cancer xenografts

The colon cancer SW116 cells were transfect-
ed with H19-siRNA and H19-siRNA + miR-17-in-

est in different colon cancer cells (Figure 1B). 
The expression of miR-17 mRNA in colon can-
cer tissues was significantly higher than that  
in adjacent tissues (Figure 1C), the difference 

Figure 1. A. The mRNA expression of 
H19 was detected by qPCR in colon 
cancer tissue and normal tissue. B. The 
mRNA expression of H19 were detected 
by qPCR in different colon cancer cells. 
C. The mRNA expression of miR-17 were 
detected by qPCR in colon cancer tissue 
and normal tissue. Error bars represent 
standard error. *P<0.05.

hibitor to 80-90%, respective-
ly. The cells were made into a 
cell suspension with a cell 
concentration of 2 × 108/ml. 
Nude mice are selected from 
4 to 6 weeks old. Take 0.1 ml 
cell suspension injection in 
each nude mice left forelimb 
axillary subcutaneous, a total 
of 10, each group of 5. The 
survival rate, body weight and 
survival status of the mice 
were monitored within 4 
weeks after injection. The 
nude mice were sacrificed 
and the tumor was taken out 
after 28 days. The size and 
weight of the tumor were 
measured.

Statistical analysis

SPSS 21.0 software was  
used for statistical analysis. 
The data were expressed as 
mean ± standard deviation. 
The measurement data were 
analyzed by one-way ANOVA. 
The variance was treated with 
Karuskal-Wallis method. The 
difference was considered 
statistically significant at P< 
0.05.

Results

Expression of H19 mRNA and 
miR-17 mRNA in colon can-
cer tissue and adjacent tis-
sues and expression of H19 
mRNA in colon cancer cells

The results of QPCR showed 
that (Figure 1A) the expres-
sion of H19 mRNA in colon 
cancer tissues was signifi-
cantly higher than that in 
adjacent tissues (P<0.05), 
and the difference was sta- 
tistically significant (P<0.05). 
The expression level of H19  
in SW116 cells was the high-

Table 1. Relationship between H19 expression and clinicopatho-
logical features of colon cancer

Clinicopathologic data Quantity H19 low 
expression 

H19 high 
expression P value

Sex
    Male 75 36 39
    Female 50 25 25
Year (y) 0.686
    ≤60 55 27 28
    >60 70 37 33
Polarization <0.001
    High 28 22 6
    Middle 72 38 34
    Low 25 3 22
Pathological stage 0.005
    A 27 21 6
    B 51 26 25
    C 31 8 23
    D 16 2 14
Lymphatic metastasis 0.002
    No 94 45 49
    Yes 31 3 28
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was statistically significant. These results sug-
gested that H19 and miR-17 are highly expre- 
ssed in colon cancer. H19 and miR-17 played 
an important role in colorectal cancer. We se- 
lected colon cancer SW116 cells as further 
experimental cell lines.

Relationship between H19 expression and 
clinicopathological data of colon cancer

Statistical analysis showed that the express- 
ion level of H19 increased with the increase of 
pathological stage of colon cancer (Table 1). 
The expression level of H19 increased gradual-
ly with the decrease of differentiation degree. 
The expression of H19 was significantly higher 
in colorectal carcinoma with the increase of 

lymph node metastasis; H19 expression level 
has nothing to do with age and gender. The 
results showed that H19 was associated with 
pathological stage of colon cancer and lymph 
node metastasis, but not with sex, age and so 
on.

Effect of silencing H19 on invasion and migra-
tion of human colon cancer cell line SW116

Transwell results showed that: (Figure 2A) H19-
siRNA group colon cancer cells SW116 Matrigel 
matrix by the number of cells was significantly 
increased compared with the NC group, the dif-
ference was statistically significant (P<0.01), 
which indicated that H19-siRNA can inhibit the 
invasion of human colon cancer SW116 cells.

Figure 2. A. Effect of H19-siRNA on the 
invasion ability of SW116 cells were 
detected by Transwell Matrigel invasion 
assays. B. Effect of H19-siRNA on the 
SW116 cells migration ability were de-
tected by wound healing assays. Error 
bars represent standard error. *P<0.05.
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The results of scratches showed that the mobil-
ity of H19-siRNA group was significantly lower 
than that of NC group at 24 h, 48 h and 72 h 
(P<0.01), indicating that H19-siRNA can inhibit 
the migration of human colon cancer SW116 
cells.

Relationship between H19 and miR-17 was 
detected by luciferase reporter gene

The use of bioinformatics predictors suggests 
that H19 may interact directly with miR-17 in 
order to clarify the situation of miRNAs associ-
ated with H19. To demonstrate whether H19 
binds to miR-17 3’UTR, we treated H19-siRNA 
with miR-17 co-transfected into colon cancer 
SW116 cells. Luciferase reporter gene results 
showed (Figure 3) that H19 significantly inhib-
ited luciferase activity in miR-17. The results 
show that H19 could specifically bind to the 
3’UTR of miR-17.

Effects of miR-17 on the invasion and migra-
tion of human colon cancer SW116 cells after 
silencing H19

To clarify the effect of miR-17 on the invasion 
and migration of colon cancer cells, we used 
miR-17-mimic to overexpress miR-17 expres-
sion, and to investigate the role of miR-17 in the 
invasion and migration of colon cancer cells. 
The Transwell results (Figure 4A) showed that 
the number of cells in the H19-siRNA + miR-
17-inhibitor group was significantly increased 
by Matrigel matrix gel (P<0.01), indicating that 
overexpression of miR-17 can promote the 
invasion of human colon cancer SW116 cells 
after silencing H19.

The results of scratches (Figure 4B) showed 
that the mobility of H19-siRNA + miR-17-inhibi-
tor group was significantly higher than that of 
H19-siRNA group at 24 h, 48 h and 72 h, the 
difference was statistically significant (P<0.01), 
indicating that overexpression of miR-17 can 
promote the migration of human colon cancer 
SW116 cells after silencing H19.

Effect of miR-17 on the proliferation of colon 
cancer cells after silencing H19 detected by 
plate cloning

The results of plate cloning showed (Figure 5A) 
that the number and size of H19-siRNA + miR-
17-mimic cell clones were significantly increa- 
sed compared with H19-siRNA group, so the 
effect of H19 on colony cancer cell clone for- 
mation was dependent on the expression of 
miR-17.

Expression of Notch1, NICD1 and Hes1 pro-
moted by silencing H19 and overexpression of 
miR-17

Researches have shown that Notch signaling 
pathways played a very important role in tumor 
invasion and migration. When Notch was acti-
vated, it was enzymatically digested to form 
water-soluble NICD, which bind to the DNA 
binding protein CSL on the nucleus to form a 
transcription factor, thereby stimulating the 
transcription of the target gene Hes1 [12].

Western blotting showed that the expression of 
Notch1, NICD1 and Hes1 protein in H19-siRNA 
+ miR-17-mimic group was significantly higher 
than that in H19-siRNA group, and the differ-
ence was statistically significant (P<0.05), indi-
cating that silencing H19, overexpression of 
miR-17 can promote the expression of Notch1, 
NICD1 and Hes1 and indicating that H19 and 
miR-17 can function through the Notch signal-
ing pathway.

Impact of miR-17 on tumor growth detected in 
nude mice subcutaneous tumor after silencing 
H19

Subcutaneous tumor 28 days after the death of 
the neck of the nude mice, the autopsy showed 
that the left armpit tumor growth, the tumor 
was gray white, solid, round or oval, the surface 
of nodular protrusions, profiles of fish samples, 
the rate of 100%.

Figure 3. Luciferase report gene detects miR-17 the 
direct target of H19. Error bars represent standard 
error. *P<0.05.
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Nude mice tumor growth (Figure 6A): the tumor 
size of H19-siRNA + miR-17-mimic group was 
significantly higher than that of H19-siRNA 
group. The difference was statistically signifi-
cant (P<0.05). Comparison of tumor weight and 
volume (Figure 6B, 6C): the tumor volume and 
weight of H19-siRNA + miR-17-mimic group 
were significantly higher than those of H19-
siRNA group. The difference was statistically 
significant (P<0.05).

Discussion

LncRNA has been considered to be no function, 
the researchers found more and more non-cod-
ing RNA with the development of experimental 

technology, especially the development of se- 
quencing technology. The length of more than 
200 bt plays a very important role in the tran-
scriptional regulation process. LncRNA as an 
important non-coding RNA, many molecular 
biological functions can be revealed. Resear- 
ches have shown that lncRNAs can be closely 
related to epigenetic modifications, transcrip-
tional regulation, protein translation, and pro-
tein degradation [13, 14].

LncRNA H19 is transcribed by the H19 gene 
and is a lncRNA that is maternal in human tis-
sue [15]. H10 has been found to be closely 
related to the process of emergence, develop-
ment, invasion and migration of tumors. How- 

Figure 4. A. Effect of miR-17 on the invasion 
ability of SW116 cells were detected after 
silencing H19 by Transwell Matrigel invasion 
assays. B. Effect of miR-17 on the SW116 
cells migration ability were detected after 
silencing H19 by wound healing assays. Er-
ror bars represent standard error. *P<0.05.
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ever, the specific mechanism of action in tu- 
mor is not clear. In different tumors, it may play 

ety of tumor cells to enhance the invasion and 
migration capacity. Leighton et al. [16] studies 

Figure 5. A. Plate clone formation assay were used to 
detect the proliferation ability of SW116. B. Expression 
of Notch1, NICD1 and Hes1 were detected by Western 
blotting. Error bars represent standard error. *P<0.05.

Figure 6. Effect of miR-17 on tumorigenesis after silencing H19 in vivo. A. 
Comparison of the tumor size of nude mice. B, C. Compare the volume and 
weight of the tumor in nude mice.

a role through tumor suppres-
sor or proto-oncogene func-
tion. In this investigation, the 
expression of H19 in colorec-
tal cancer tissues and adja-
cent tissues was significantly 
higher than that in colorectal 
cancer tissues. The expres-
sion of H19 in colorectal carci-
noma was significantly higher 
than that in clinicopathologi-
cal data. It was found that 
H19 was positively correlated 
with pathological stage of 
colon cancer and lymph node 
metastasis, suggesting that 
H19 plays an important role  
in the development and pro-
gression of colon cancer.

Researches have shown that 
the expression of H19 increa- 
sed, which can lead to a vari-
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have shown that H19 expression level and lung 
cancer staging, and H19 and lung cancer inva-
sion depth and metastasis range was related. 
In this investigation, we found that the invasion 
and migration ability of colon cancer cells were 
weakened by silencing H19. The results of pre-
vious experiments indicated that H19 played 
an important role in the development and pro-
gression of colon cancer.

The research of LncRNA including bioinformat-
ics needs to be combined with experimental 
validation and biochip screening combined  
with experimental validation at present. In this 
investigation, bioinformatics analysis confirm- 
ed that H19 and miR-17 have a direct interac-
tion, further through the double luciferase 
reporter gene confirmed that H19 can be com-
bined with miR-17 3’UTR. The expression level 
of miR-17 in colorectal cancer tissues and adja-
cent tissues was detected and we found that 
miR-17 expression in colon cancer was signifi-
cantly higher compared with the adjacent tis-
sues. The miR-17~92 cluster is the first with the 
role of oncogene miRNA [17], consistent with 
the results of this investigation.

To further investigate the role of H19 and miR-
17 in the biological function of colon cancer 
and the related mechanism, we used silencing 
H19, overexpressing miR-17 expression to fur-
ther investigate the miR-17 in colon cancer cell 
invasion and migration process effect. The 
results showed that the expression of miR-17 
overexpressing H19 could promote the prolif-
eration, invasion and migration of colon cancer 
cells. Similar results were observed in vivo 
experiments using nude mice subcutaneously.

Notch signaling pathway is a highly conserved 
signaling pathway in the process of biological 
evolution. Notch signaling pathway is closely 
related to biological behavior such as tumor 
proliferation, apoptosis, invasion and migration 
in the tumor. Yun et al. [18] found that MCF-7/
ADR had stronger ability to invade and migrate 
than MCF-7 compared to MCF-7 and MCF-7/
ADR while Notch-1 expression level is higher, 
indicating that the invasion and migration of 
breast cancer cells are associated with Notch-
1. Jie et al. [19] found that Notch-1 expression 
was significantly increased with the progress of 
liver cancer staging by analyzing the different 
stages of liver cancer tissue and the high ex- 
pression of Notch-1 is closely related to lymph 

node metastasis and distant metastasis. This 
investigation found that overexpression of miR-
17 after silencing H19 revealed that overex-
pression of miR-17 could promote the expres-
sion of Notch1, NICD1 and Hes1, indicating 
that H19 and miR-17 may function through the 
Notch signaling pathway.

The expression of H19 and miR-17 in colon  
and adjacent tissues was detected by qPCR  
in this investigation. The relationship between 
H19 and miR-17 was further observed, and the 
effects of H19 and miR-17 on the proliferation, 
invasion and migration of colon cancer cells 
were further investigated. Researches have 
shown that H19 and miR-17 are up-regulated in 
colon cancer and H19 has a direct interaction 
with miR-17. H19 can target the invasion and 
migration of colon cancer by miR-17. H19 can 
regulate the expression of Notch1, NICD1 and 
Hes1, indicating indirectly that Notch signaling 
pathway plays a role in H19 regulation of miR-
17 affect the biological function of colon can-
cer cells. It suggests that H19 and miR-17 may 
be involved in the proliferation, invasion and 
migration of colon cancer cells, which may be  
a marker for predicting the progress of colon 
cancer, prognosis and monitoring of therapeu-
tic effects. 
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