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Abstract: Objectives: Long noncoding RNAs (lncRNAs) have different functions in different diseases. There is little 
research on the functions of lncRNAs in Crohn’s disease (CD). By using RNA-seq technology, we identified a ln-
cRNA associated with Crohn’s disease. However, the mechanism of lncRNA regulation remains unknown. This study 
aimed to determine the association of LINC01272 with epithelial cell-mesenchymal transition and the underlying 
mechanism in CD. Methods: RNA was detected by qRT-PCR. The interaction of protein and RNA was determined by 
RNA binding protein immunoprecipitation. Luciferase reporter assays were used to detect the targeted miRNA of 
LINC01272. Tissue fibrosis was observed by Masson and H&E staining. Protein expression was determined by west-
ern blotting and immunofluorescence. Results: LINC01272 was highly expressed in patients with CD. Knockdown of 
LINC01272 inhibited TGF-β1-induced epithelial-mesenchymal transition (EMT). Additionally, LINC01272 regulated 
TGF-β1-induced EMT through the miR-153-5p axis, and knockdown of LINC01272 inhibited EMT in CD mice in vivo. 
Conclusion: LINC01272 activated the epithelial-mesenchymal transition through miR-153-5p in CD.
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Introduction

CD is an unexplained intestinal inflammatory 
disease that occurs in any part of the gastroin-
testinal tract, but usually in the terminal ileum 
and right colon [1-5]. Both CD and chronic  
nonspecific ulcerative colitis are collectively 
referred to as inflammatory bowel disease 
(IBD). The clinical manifestations of this dis-
ease are abdominal pain, diarrhea, intestinal 
obstruction, and extraintestinal manifestations 
such as fever and nutritional disorders [6, 7]. 
The course of the disease is often protracted 
and recurrent, and it is not easy to cure. The 
common nosogenesis of CD includes genetic 
mutations, environmental factors, and person-
al immunity [8-10]. Under pathogenic condi-
tions, intestinal mucosal cells undergo EMT, 
and epithelial cells lose their polarity and inter-
cellular adhesion [11, 12]. Myofibroblasts with 
strong movement and migration ability also 
secrete large amounts of extracellular matrix 
(such as collagen-I and collagen-III). EMT has a 
dual effect on the formation of tissue fibrosis: 
(1) EMT increases the number of mesenchymal 

cells and matrix production; (2) EMT causes the 
loss of epithelial cells and increases tissue 
damage [13, 14]. During this process, the 
expression of epithelial cell markers such as 
E-cadherin is decreased, and the expression of 
mesenchymal cell markers such as smooth 
muscle agonist protein (α-SMA), N-cadherin (N 
cadherin), and fibronectin increases [15-18].

Noncoding RNA (ncRNA) is currently one of the 
most popular research topics in the field of bio-
medicine [19, 20]. Transcripts with a length of 
fewer than 200 nucleotides are called short 
noncoding RNAs, such as microRNAs (miRNAs), 
RNAs (PIWI-interacting RNAs, piRNAs), and 
small interfering RNAs (small interfering RNAs, 
siRNAs) [21, 22]. Another type of RNA that acts 
as a miRNA sponge is called long noncoding 
RNAs (lncRNAs). LncRNAs generally refer to 
RNAs greater than 200 nucleotides in length 
and they rarely participate in protein coding 
[23]. As competitive endogenous RNAs (ceR-
NAs), lncRNAs can combine with miRNAs, inhib-
it the effect of miRNAs on target genes and are 
located in the nucleus or cytoplasm [24]. Their 
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expression is tissue-specific and spatiotempo-
rally specific. LINC01272, as a novel marker, 
has not been found in many studies.

In our study, the purpose was to probe the  
functions of LINC01272 in CD and its potential 
mechanism. We found that LINC01272 activat-
ed EMT by regulating miR-153-5p expression  
in CD. Our study will provide an experimental 
basis for CD treatment and offer therapeutic 
targets against CD.

Methods

Clinical samples

Samples were taken from CD patients with 
colonic and ileal inflammatory lesions. Normal 
tissue was taken from healthy subjects under-
going colonoscopy. All samples were obtained 
from the Affiliated Jiangning Hospital of Nanjing 
Medical University and General Hospital of 
Eastern Theater Command between October 
2019 and October 2020. All participants signed 
informed consent forms. Our experiments were 
approved by the ethics community of the 
Affiliated Jiangning Hospital of Nanjing Medical 
University. The clinical characteristics of CD 
and control patients are presented in Table 1.

Cell culture and transfection

IEC-6 cells (ATCC, Manassas, VA) were cultured 
in DMEM containing 10% fetal bovine serum 

We used 2,4,6-trinitrobenzenesulfonic acid 
(TNBS) to construct a CD mouse model follow-
ing a previous study [25]. Thirty female BALB/C 
mice were randomly divided into the control 
group (n=10), TNBS group (n=10), and TNBS+ 
sh-LINC01272 group (n=10). The control group 
was fed a conventional diet, and the latter two 
groups were fed TNBS (3.75 mg) to establish 
the CD model. Mice were shaved before the 
experiment and coated with TNBS 3.75 mg  
(dissolved in 48% ethanol). After fasting for 24 
h, mice were narcotized using pentobarbital 
sodium on the 7th, 14th and 21st days after 
TNBS coating. The trocar was inserted into the 
colon with a 20 G trocar in the prone position, 
the top of which was approximately 4 cm away 
from the anus. An ethanol solution of 100 μl of 
TNBS was injected into the lumen in a relaxed 
manner immediately by a 1 ml syringe fixed 
with a trocar. In the third group, mice were 
injected intraperitoneally with 500 μL of sh-
LINC01272. The blank control and the model 
group were treated with the same amount of 
saline. After the first treatment, the disease 
activity index (DAI) scores were recorded 
according to a previous report [26].

qRT-PCR analysis

TRIzol was used to isolate RNA from cells or  
tissues. After the RNA was completely dis-
solved, the 5× PrimeScript® RT Master Mix Kit 
was used for reverse transcription (10 μL). qRT-

Table 1. Clinical characteristics of patients

Characteristics Normal Control 
(n=30)

Crohn’s Disease 
(n=30)

Gender
    male 17 18
    female 13 12
Mean age, years ± SD 30.38±9.24 31.45±10.16
Mean duration of disease, years ± SD -
Disease distribution
    Ileal - 6
    Colonic - 8
    Ileo-colonic - 15
    Peri-ana - 1
Medications
    Mesalamine - 7
    Antibiotics - 9
    Steroids - 8
    Immunomodulators - 6

(FBS) at 5% CO2 and 37°C.  
The shRNAs for LINC01272 
and its corresponding scram-
bled siRNAs (sh-NC) were pur-
chased from Hanbio (Shang- 
hai, China). miRNA oligonucle-
otides, including miR-153-5p 
mimic, miR-153-5p inhibitor, 
NC mimic and NC inhibitor, 
were obtained from RiboBio 
(Guangzhou, China). Transient 
transfection was performed by 
using Lipofectamine 3000 (In- 
vitrogen, Carlsbad, CA, USA) 
according to the manufactur-
er’s protocol. Cells were har-
vested 48 h post-transfection 
for further experiments.

Establishment of CD mouse 
models
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PCR was carried out by SYBR Premix Ex Taq  
TM (Takara, Otsu, Japan) on a StepOnePlus™ 
Real-Time PCR System (Thermo Fisher Scienti- 
fic). The PCR conditions were as follows: 94°C 
for 5 min, followed by 40 cycles at 94°C for  
30 s, 55°C for 30 s, and 72°C for 60 s. The 
primers for qRT-PCR are shown in Table 2.

Western blot

A bicinchoninic acid (BCA) kit (Wuhan Bost 
Biotechnology Company, Hubei, China) was 
used to extract the total proteins required for 
the experiment and detect their concentra-
tions. Then, 30 mg/well loading buffer was 
added to the extracted proteins and boiled in a 
95°C water bath for 5 min. After that, the pro-
teins were first separated by 10% polyacryl-
amide gel electrophoresis (Wuhan Bode Biote- 
chnology, Hubei, China) and transferred to 
PVDF transmembranes (Millipore). Finally, the 
transferred transmembrane was placed in  
skim milk for 1 h. These bands were incubated 

RNA binding protein immunoprecipitation

The RIP experiment was carried out with the 
Magna RIP Kit (Magna, ON, CAN). Briefly, the 
lysed cells were treated with RIP buffer solu-
tion, and the magnetic beads were labeled 
using anti-Ago2 or IgG. The abundance of 
LINC01272 and miR-153-5p was verified by 
qRT-PCR.

Luciferase reporter assays

The promoter region of LINC01272 was cloned 
by PCR and inserted into the pGL3-LINC01272-
WT and MUT plasmids through enzyme diges-
tion to construct a Renilla luciferase vector.  
For the promoter region of LINC01272, the  
forward primer was “CGACUGACGCCG”, and 
the reverse primer was “UCGACAUCGA”. The 
miR-153-5p plasmids were cotransfected with 
pGL3-LINC01272 WT-Renilla luciferase vector 
or pGL3-LINC01272 MUT-Renilla luciferase 
vector into IEC-6 cells by Lipofectamine 2000 
(Invitrogen). After the transfection plasmid  

Table 2. Primer sequences used for qRT-PCR
Genes Primer sequences (5’-3’)
Hsa-LINC01272 Forward CCAAGGTCACGCAGCACAGTC

Reverse GCAGAGATGAGCAGCAGTGGTG
Has-GAPDH Forward GGTGAAGGTCGGAGTCAACG

Reverse CAAAGTTGTCATGGATGHACC
Hsa-miR-153-3p Forward GCCGGGCTTGCATAGTCACAA
Has-U6 Forward CGCTTCGGCAGCACATATAC
Rno-miR-153-3p Forward TTGCATAGTCACAAAAGTGATCG

Reverse GTGTCGTGGAGTCGGCAA
Rno-E-cadherin Forward GGTGAATTTTTAGTTAATTAGCGGTAC

Reverse CATAACTAACCGAAAACGCCG
Rno-collagen I Forward TGCTGCCTTTTCTGTTCCTT

Reverse AAGGTGCTGGGTAGGGAAGT
Rno-collagen III Forward GAGGAATGGGTGGCTATCCG

Reverse TTGCGTCCATCAAAGCCTCT
Rno-N-cadherin Forward GTGCCATTAGCCAAGGGAATTCAGC

Reverse GCGTTCCTGTTCCACTCATAGGAGG
Rno-CK Forward CACAAGAAGACACTACGAATC

Reverse -ACGACTATGAGGACGAAGA
Rno-α-SMA Forward TAGCGAGCATCACTGACA

Reverse AACATAGAGCCAAGCAACA
Rno-Fibronectin Forward CGAAATCACAGCCAGTAG

Reverse ATCACATCCACACGGTAG
Rno-GAPDH Forward ACTCACTCTTCTACCTTTGATGCT

Reverse TGTTGCTGTAGCCAAATTCA

with primary antibodies (1:1000, Ab- 
cam, MA, USA) at 4°C overnight. Sub- 
sequently, these bands were treated 
with the indicated secondary antibod-
ies for 1-2 h. A dual-color infrared fluo-
rescence scanning imaging system 
(Odyssey, Licor, NE, USA) was used  
to capture images, and then ImageJ 
1.52v imaging analysis software (NIH, 
Bethesda, MD, USA) was used for 
analysis.

Immunofluorescence

IEC-6 cells were cultured in immunoflu-
orescence-specific plates. Cells were 
washed using PBS and fixed in 4% 
paraformaldehyde for 20 min. Then, 
the cells were blocked with 0.1% BSA 
for 30 min at 23°C. Next, the cells 
were incubated with primary rabbit 
anti-collagen I (1:100 dilution) or rabb- 
it anti-collagen III antibodies (1:100) 
overnight at 4°C. Alexa 555 secondary 
antibodies (Molecular Probes, Thermo 
Fisher Scientific, USA) and DAPI were 
used to incubate the cells. The cells 
were observed under a fluorescence 
microscope (Keyence, Ōsaka, Japan).
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was added to cells by Lipofectamine 3000 
(Invitrogen) for 48 h, the Renilla luciferase in 
cell lysate was assessed by the dual-luciferase 
reporter assay system (BEST, Nanjing, China).

Masson staining

The tissue sections were stained with Masson’s 
reagent according to the following procedures: 
(i) fixed in Bouin’s or Zenker’s liquor overnight, 
(ii) washed in running water until the yellow 
color faded and rinsed in distilled water twice, 
(iii) stained with hematoxylin for 5 min, (iv) 
placed in 0.5% hydrochloric acid in 70% alcohol 
for 5 s, (v) washed for 30 s in running tap water 
and rinsed in distilled water twice, (vi) stained 
with acid ponceau for 5-10 min and rinsed in 
distilled water three times. Finally, cells were 
observed under a microscope.

H&E staining

Briefly, the samples were dewaxed and hydrat-
ed with gradient alcohol, and the sections  
were incubated in hematoxylin solution for 15 
min followed by washing with PBS. Second, the 
slices were counterstained with 0.5% eosin 
solution for 5 min, dehydrated with gradient 
alcohol, cleared, and sealed. Finally, photos 
were observed with a light microscope (Keyen- 
ce, Ōsaka, Japan).

Subcellular fraction

Cells were obtained in PBS and resuspended  
in 500 μL of ice-cold CLB buffer for 10 min. 
Homogenization was implemented by apply- 
ing 15 strokes using a 1 ml needle on ice. 
Thereafter, 50 μl of 2.5 M sucrose was added 
to restore isotonic conditions. The first round  
of centrifugation was implemented at 6300 g 
for 5 min in a tabletop centrifuge at 4°C. The 
pellet was washed with TSE buffer at 4000 g 
for 6 min in a tabletop centrifuge at 4°C until 
the supernatant was clear. The resulting sup- 
ernatant was discarded, and the pellets were 
nuclei. The resulting supernatant from the first 
round of differential centrifugation was sedi-
mented for 150 min at 14000 rpm in a tabletop 
centrifuge. The resulting pellets were mem-
branes, and the supernatant was cytoplasmic.

Wound-healing assay

All instruments were sterilized on a clean 
bench. A marker pen was used to draw a hori-

zontal line 0.5-1 cm from the back of a 6-well 
plate. At least 5 lines passed through each well. 
Approximately 5*10^5 cells was added to the 
plate. The next day, the tip of a pipette was 
used to make a scratch in a horizontal line. The 
tip of the pipette was vertical and not inclined. 
After washing 3 times, serum-free medium was 
added to a 6-well plate, and we placed the plate 
into an incubator. Pictures were taken at 0, 6, 
12, and 24 h.

Transwell assay

The Transwell membrane was covered with 
invasion Matrigel. Briefly, the cells were plated 
on upper chambers with serum-free medium  
at a density of 5×104 cells/well, while the bot-
tom chamber was filled with medium with 10% 
FBS. After incubation for 24 h, the invaded  
cells were fixed with ice-cold methanol follow- 
ed by staining with crystal violet (0.1%). Finally, 
the cells were observed under a microscope 
(Olympus, Tokyo, Japan).

Bioinformatic prediction of lncRNA-miRNA in-
teraction

Bioinformatics prediction was performed us- 
ing the following website: http://starbase.sysu.
edu.cn/mirLncRNA.php.

Statistical analysis

All results were presented as means ± SD.  
The significance between two groups was 
assessed by unpaired Student’s t test or paired 
t test, and multiple groups were evaluated by 
one-way ANOVA with Bonferroni post hoc tests. 
P<0.05 was considered significant.

Results

LINC01272 is highly expressed in CD

A total of 60 samples were enrolled in this 
study; 30 were diagnosed as CD patients, and 
the others constituted the control group. We 
collected 2 ml of peripheral blood from the 
patients and detected LINC01272 expression. 
The results showed that in patients with CD,  
the expression of LINC01272 was dramatically 
higher than that of the control group (Figure 
1A). Moreover, there was a positive correlation 
between the levels of LINC01272 in tissue and 
plasma samples (Figure 1B).
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Knockdown of LINC01272 inhibits 

TGF-β1-stimulated EMT in IEC-6 cells: Based 
on the high expression of LINC01272 in CD 
patients, we speculated that LINC01272 was 
involved in the development of nonspecific 
intestinal inflammation. First, TGF-β1 was used 
to establish an inflammatory cell model, and 
TGF-β1 significantly promoted the expression 
of LINC01272 (Figure 2A). In addition, sh-
LINC01272 and its corresponding control  
were used to transfect IEC-6 cells. The trans-
fection efficiency is shown in Figure 2B, and 
the results revealed that the expression of 
LINC01272 was decreased in the sh-LINC- 
01272 group. Next, we investigated the effect 
of LINC01272 on EMT, the main feature of CD 
progression, in TGF-β1-treated IEC-6 cells. The 
mRNA expression of E-cadherin and CK was 
decreased after TGF-β1 incubation in IEC-6 
cells, while knockdown of LINC01272 reversed 
the effect of TGF-β1 (Figure 2C). In addition, 
TGF-β1 tremendously enhanced the levels of 
collagen I, collagen II, α-SMA and N-cadherin, 
which could be arrested by knockdown of 
LINC01272 (Figure 2C). The levels of protein 
detected by western blot and immunofluores-
cence presented the same trend as the ex- 
pression of mRNA (Figure 2D, 2E). Moreover, 
wound healing and Transwell assays showed 
that TGF-β1 promoted migration and invasion, 
which could be prevented by sh-LINC01272 
(Figure 2F, 2G). All of these results demon- 
strated that LINC01272 silencing suppressed 
TGF-β1-induced EMT in IEC-6 cells.

MiR-153-5p targets the 3’UTR of LINC01272: 
After subcellular fraction, LINC01272 detected 
by qPCR was found mainly in the cytoplasm 
(Figure 3A). Through bioinformatics software 

pared to pGL3-LINC01272 WT-Renilla lucifer-
ase vector and miR-153-5p mimic cotrans- 
fection, while no significant difference was 
observed when we replaced the miR-153-5p 
mimic with NC mimic (Figure 3D). RIP assays 
showed that the relative enrichment of LINC- 
01272 and miR-153-5p bound to Ago2 was 
high compared with IgG (Figure 3E). In addi- 
tion, the relative expression of miR-153-5p in 
the blood of CD patients and IEC-6 cells after 
TGF-β1 treatment was lower than that in the 
control group (Figure 3F, 3G). Knockdown of 
LINC01272 enhanced miR-153-5p expression 
(Figure 3H). Pearson’s correlation analysis 
showed that the expression of miR-153-5p was 
negatively correlated with that of LINC01272 
(Figure 3I).

LINC01272 regulates TGF-β1-induced EMT 
through the miR-153-5p axis: To determine 
whether EMT regulated by LINC01272 was 
related to miR-153-5p, sh-LINC01272 and  
miR-153-5p inhibitor were used to transfect 
TGF-β1-treated IEC-6 cells. As illustrated by  
the qPCR results, inhibition of miR-153-5p ob- 
structed the positive effect of sh-LINC01272 
on the expression of E-cadherin and CK in  
TGF-β1-treated IEC-6 cells (Figure 4A). More- 
over, knockdown of miR-153-5p reversed the 
decrease in collagen I, collagen II, α-SMA  
and N-cadherin expression caused by sh-
LINC01272 in TGF-β1-treated IEC-6 cells (Fig- 
ure 4A). In addition, the expression of protein 
detected by western blot presented the same 
trend as the expression of mRNA (Figure 4B). 
Immunofluorescence assays revealed that the 
low expression of collagen I and collagen II 
caused by sh-LINC01272 was reversed by  
the miR-153-5p inhibitor in TGF-β1-treated 
IEC-6 cells (Figure 4C). The wound healing and 

Figure 1. LINC01272 is highly expressed in CD. A. The relative expression of 
LINC01272 in the control group and CD group. B. Correlation analysis of the 
expression of LINC01272 in CD tissues and plasma samples. ***P<0.001.

prediction, we found that miR-
153-5p had paired regions  
targeting the 3’UTR of LINC0- 
1272 (Figure 3B). Then, a  
miR-153-5p mimic was used 
to treat cells, and qRT-PCR 
assays showed an increase in 
miR-153-5p in the miR-153- 
5p mimic group (Figure 3C). 
Luciferase reporter assays 
showed that the relative lucif-
erase activity was high after 
pGL3-LINC01272 MUT-Renilla 
luciferase vector and miR-153-
5p mimic cotransfection com-
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Figure 2. Knockdown of LINC01272 inhibits TGF-β1-induced EMT in IEC-6 cells. A. Relative expression of LINC01272 in TGF-β1-treated IEC-6 cells detected by qRT-
PCR. B. The transfection efficiency of sh-LINC01272 detected by qRT-PCR. C. Relative expression of E-cadherin, CK, collagen I, collagen III, α-SMA and N-cadherin 
mRNA detected by qRT-PCR. D. Expression of E-cadherin, CK, collagen I, collagen III, α-SMA and N-cadherin protein detected by western blot. E. Expression of col-
lagen I and collagen III detected by immunofluorescence. F. Cell migration ability detected by wound-healing assay. G. Cell invasion ability detected by transwell 
assay. *P<0.05, ***P<0.001.
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Transwell assays showed that sh-LINC01272 
inhibited the migratory ability and invasive abil-
ity of TGF-β1-treated IEC-6 cells, while inhibition 
of miR-153-5p rescued the negative influence 
of sh-LINC01272 (Figure 4D, 4E).

Knockdown of LINC01272 inhibits EMT in CD 
mice in vivo: We constructed a mouse model by 
using TNBS and evaluated the DAI score to 
research the relationship between LINC01272 
and EMT in vivo. As shown in Figure 5A, the  
DAI score of the TNBS+sh-LINC01272 group 
dropped over time starting at the 3rd week, 
while there was no downward trend in the other 
groups. Histologically, H&E staining showed 
that the colonic mucosa of the normal control 
group was intact, and the intestinal glands 
composed of a single layer of columnar epithe-
lium, lamina propria, and mucosal muscular 
layer were clearly arranged. In the TNBS group, 
crypts were destroyed, goblet cells decreased, 
and epithelial cells were broken. Erosion, ulcer, 

and inflammatory cell infiltration at various  
levels of colon tissue were mainly located in  
the mucosa and submucosa, and most infiltrat-
ing cells were lymphocytes and monocytes, 
that is, the histological changes of chronic coli-
tis. Damaged colon tissue could also be 
observed in the TNBS+sh-LINC01272 group, 
but the area and scope and the degree of 
inflammatory cell infiltration were lighter than 
those in the TNBS group (Figure 5B). In addi-
tion, Masson staining showed that in the TNBS 
group, a large amount of blue-stained collagen 
could be detected in the submucosa and  
serosal area, and there was occasional fibrous 
separation. The colon tissue of mice in the 
TNBS+sh-LINC01272 group also showed a  
certain amount of scattered collagen fibers 
deposited in the above area. However, there 
were fewer fibers in the TNBS group than in the 
TNBS group. The normal control group did not 
demonstrate the above performance (Figure 
5B). At the protein and mRNA levels, TNBS 

Figure 3. MiR-153-5p targets the 3’UTR of LINC01272. A. Subcellular localization experiment. B. Targeting rela-
tionship between LINC01272 and miR-153-3p predicted by bioinformatics. C. The transfection efficiency detected 
by qRT-PCR. D. A luciferase reporter assay verified the relationship between LINC01272 and miR-153-3p. E. RNA 
binding protein immunoprecipitation experiments verified the relationship between LINC01272 and miR-153-3p. F. 
Relative expression of miR-153-3p in TGF-β1-treated IEC-6 cells. G. Relative expression of miR-153-3p in the control 
group and CD group. H. Relative expression of miR-153-3p before and after silencing LINC01272. I. Pearson’s cor-
relation analysis of the relative expression of LINC01272. *P<0.05, ***P<0.001.
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Figure 4. LINC01272 regulates TGF-β1-induced EMT through the miR-153-5p axis. A. Relative expression of E-cadherin, CK, collagen I, collagen III, α-SMA and N-
cadherin mRNA detected by qRT-PCR. B. Expression of E-cadherin, CK, collagen I, collagen III, α-SMA and N-cadherin protein detected by western blot. C. Expression 
of collagen I and collagen III detected by immunofluorescence. D. Cell migration ability detected by wound-healing assay. E. Cell invasion ability detected by transwell 
assay. *P<0.05; **P<0.01; ***P<0.001.

Figure 5. Knockdown of LINC01272 inhibits EMT in CD mice in vivo. A. DAI scores of the control group, TNBS group and TNBS+sh-LINC01272 group. B. Pathological 
manifestations of colon tissue of mice in each group. C, D. Protein levels of EMT-related proteins and fibrosis proteins in each group of mice. E. The mRNA levels of 
EMT-related proteins and fibrosis proteins in each group of mice. **P<0.01; ***P<0.001.
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inhibited E-cadherin and CK expression and 
promoted collagen I, collagen II, α-SMA and 
N-cadherin expression, while sh-LINC01272 
partly reversed the effects of TNBS (Figure 
5C-E).

Discussion

Epithelial cell-mesenchymal transition (EMT)  
is the specific biological process of epithelial 
cells transforming into cells with a mesenchy-
mal phenotype [27]. It plays an important role 
in embryonic development, chronic inflamma-
tion, tissue remodeling, cancer metastasis and 
various fibrotic diseases [28]. Through EMT, 
epithelial cells lose cell polarity and their con-
nection with the basement membrane but 
acquire mesenchymal phenotypes such as high 
migration or invasion, anti-apoptosis activity, 
and the ability to degrade the extracellular 
matrix. According to biological characteristics 
and biological markers, the EMT is currently 
divided into 3 subtypes. Type 1 is related to 
embryo and organ formation. Type 2 is related 
to wound healing, tissue regeneration and 
organ fibrosis. Type 3 is related to tumor pro-
gression and metastasis [29]. Many clinical 
studies have determined that many different 
organ epithelial cells, such as renal tubules, 
lens epithelial cells, alveolar epithelial cells, 
and peritoneal mesothelial cells, are trans-
formed into myofibroblasts and fibroblast phe-
notypes through EMT, leading to tissue fibrosis 
[30-32].

Inflammatory bowel diseases include CD and 
ulcerative colitis. One of the main complica-
tions is intestinal stricture caused by fibrosis  
of the intestinal wall. Intestinal wall fibrosis is 
due to excessive deposition of extracellular 
matrix during chronic inflammation and repair 
of intestinal damage. CD is more likely to pro-
duce fibrosis than ulcerative colitis [33]. CD is  
a chronic nonspecific intestinal disease whose 
etiology and pathogenesis are unknown thus 
far. In CD patients, the migration potential of 
myofibroblasts decreases. Epithelial cell migra-
tion, which can be induced by several growth 
factors, is another sign of intestinal mucosal 
repair [34]. If fibroblasts cannot cover the dam-
aged tissue, epithelial cells will migrate here. 
After stimulating effects such as injury, inflam-
mation, and hypoxia, inflammatory and fibro-
genic mediators can be activated, which could 
induce the EMT process. In our study, TGF-β1 
was used to induce EMT. After TGF-β1 treat-

ment, the ability to produce large amounts of 
collagen and fibronectin was achieved, and the 
migration and penetration capabilities of cells 
were also changed.

LncRNAs play critical roles in biological pro-
cesses, such as proliferation, metabolism, dif-
ferentiation, and apoptosis, whereas altered 
expression levels contribute to the occurrence 
of diseases [35]. It was previously reported  
that LINC01272 accelerates gastric cancer  
cell migration by EMT [36, 37]. Similarly, we 
found that the levels of LINC01272 were elev- 
ated in CD patients. Furthermore, downregula-
tion of LINC01272 suppressed epithelial cell 
migration and invasion. Variations in specific 
markers showed that LINC01272 induced  
EMT. Therefore, LINC01272 was a potential 
factor to prevent endothelial migration. Cross- 
talk between lncRNAs and miRNAs is common 
in various diseases [38, 39]. MiR-153-5p plays 
a critical role in LINC01272 regulation of EMT. 
These data enriched our knowledge of the  
functionality of miR-153-5p. However, EMT was 
caused by TGF-β1 in vitro or TNBS in vivo in  
this study, and we should further investigate 
whether the effect of LINC01272 is applicable 
to EMT caused by other factors, such as genom-
ic variants.

In conclusion, LINC01272 was upregulated, 
while miRNA-153-5p was downregulated in 
patients with CD. Our study found that LINC- 
01272 activated EMT through miR-153-5p. 
This finding contributed to the current under-
standing of the role of LINC01272 in inflamma-
tory bowel disease and provided a new thera-
peutic target.
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