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miR-133a-3p regulates the proliferation and apoptosis of intestinal
epithelial cells by modulating the expression of TAGLN2
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Abstract. Sepsis is one of the most common diseases in
patients in intensive care units. Intestinal barrier dysfunction
serves a critical role in the pathogenesis and progression of
sepsis. Therefore, preservation of the intestinal epithelial
barrier function is an area of ongoing research in the treat-
ment of sepsis. The present study investigated the effects of
miR-133a-3p on the proliferation and apoptosis of intestinal
epithelial cells and the possible mechanism underlying its
actions. miR-133a-3p was used to upregulate the intestinal
epithelial FHs 74 Int cell line and cell proliferation and
apoptosis were investigated. A luciferase reporter assay was
used to determine whether the 3'-UTR of TAGLN2 mRNA
was a binding target of miR-133a-3p. FHs 74 Int cells were
transfected with TAGLN2 shRNA and the effects of TAGLN2
on the proliferation and apoptosis of intestinal epithelial cells
were investigated. It was found that miR-133a-3p inhibited the
proliferation and promoted the apoptosis of intestinal epithelial
cells. A luciferase reporter assay confirmed that miR-133a-3p
targeted TAGLN2 directly. In addition, low expression of
TAGLN?2 inhibited the proliferation and promoted the apop-
tosis of intestinal epithelial cells. The results of the present
study suggested that the miR-133a-3p inhibition of prolifera-
tion and promotion of apoptosis occurred via the inhibition of
TAGLN2. These results suggested that miR-133a-3p may be a
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promising therapeutic target for the diagnosis and treatment of
gut-origin sepsis.

Introduction

Sepsis is one of the most common diseases in patients in
intensive care units and is associated with unacceptably high
mortality rates (1). The pathogenetic causes of, and relevant
therapies for sepsis are current areas of intense research. The
intestinal tract is the largest storage site of bacteria and endo-
toxins in the human body (2). Gut permeability is increased
in patients with sepsis and is associated with the develop-
ment of systemic inflammatory response syndrome (SIRS)
and multiple organ dysfunction syndrome (MODS) (3-5).
The concomitant compromised proliferation and increased
apoptosis of gastrointestinal epithelial cells aggravates the
dysfunction of the mucosal epithelial barrier and exacerbates
sepsis, leading to a vicious cycle that results in severe sepsis.
Therefore, understanding the mechanism of the pathological
changes in the intestinal epithelial cells during dysfunctional
proliferation and apoptosis is key to preventing the progression
of gut-origin sepsis.

As endogenous non-coding small RNA molecules,
microRNAs (miRNAs) are widely found in plant and animal
cells (6). Their main role is to regulate the expression of target
genes at the post-transcriptional level in eukaryotic organisms
to adjust processes, including cell proliferation, differentiation
and apoptosis following different stimuli. In recent years,
attention has focused on the role of miRNAs in the pathogen-
esis of sepsis. Lan er al (7) demonstrated that the expression
of miR-133a-3p was significantly higher in the sepsis group
compared with the control group in a cecal ligation and
perforation mouse model. Clinical trials indicated that serum
miR-133a-3p secretion was significantly increased in critically
ill patients, particularly patients with sepsis, and was corre-
lated with sepsis severity, sequential organ failure assessment
score, C-reactive protein level and procalcitonin level. The
results suggested that miR-133a-3p may be used as a marker
for the diagnosis of sepsis; however, the specific mechanism
of its action remained unclear (7). Transgelin-2 (TAGLN?2) is
an actin-binding protein which mediates a variety of tumor
cell activities, including proliferation, apoptosis, invasion and
metastasis (8-12). However, the effect of TAGLN2 on intestinal
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epithelial cells is unknown. In the present study, the effects of
miR-133a-3p on proliferation and apoptosis, and the specific
mechanism of its actions, were investigated in human intestinal
epithelial cells. The results demonstrated that lipopolysaccha-
ride (LPS) stimulation of intestinal epithelial cells increased
the expression of miR-133a-3p and decreased the expression of
TAGLN2. The results suggested that miR-133a-3p is involved
in the regulation of intestinal epithelial cells in patients with
sepsis. To the best of our knowledge, the present study was
the first to report an association between miR-133a-3p and
TAGLN2. The present study provided novel insights into the
regulatory effect of miR-133a-3p on the proliferation and apop-
tosis of intestinal epithelial cells, and poses a novel hypothesis
that miR-133a-3p regulates the apoptosis of intestinal epithelial
cells by targeting TAGLN2.

Materials and methods

Cell culture. The epithelium was isolated by a modification
of a previously published method (13). In brief, the intestine
was divided into 2-3 mm lengths and washed in Hank's
Balanced Salt Solution with 0.5 mM DTT (Sigma-Aldrich;
Merck KGaA) at 4°C for 5 min. The fractions were transferred
to chelating buffer (2 mM EDTA in PBS; Gibco; Thermo Fisher
Scientific, Inc.) and incubated at 4°C for 20 min with constant
stirring prior to being transferred to a tube containing 20 ml
cold chelating buffer. The fractions were incubated at 4°C
for 10 min with constant stirring, following which they were
centrifuged at a low speed (150-200 x g; 4°C; 2 min). The cell
pellets were collected and resuspended with complete medium
(DMEM supplemented with 2 mM L-glutamine, 100 U/ml
penicillin and 100 pxg/ml streptomycin; Gibco; Thermo Fisher
Scientific, Inc.). The intestinal epithelial FHs 74 Int cell line
was obtained from the American Type Culture Collection.
The cells were maintained in Dulbecco's modified Eagle's
medium (DMEM; HyClone), supplemented with 10% fetal
bovine serum (Gibco; Thermo Fisher Scientific, Inc.), 100 U/ml
penicillin and 100 pgg/ml streptomycin (Gibco; Thermo Fisher
Scientific, Inc.). The cells were cultured at 37°C in a humidi-
fied incubator with 5% CO, and were treated with 1 zg/ml LPS
(Sigma-Aldrich; Merck KGaA).

Cell transfection. miR-133a mimics, negative control (NC)
mimics, miR-133a inhibitor, NC inhibitor and TAGLN2-small
interfering RNAs (siRNAs) designed and constructed by
Shanghai GenePharma Co., Ltd. were transfected into cells
(40 nM each) using Lipofectamine 2000 reagent (Invitrogen;
Thermo Fisher Scientific, Inc.), according to the manufacturer's
protocols. The sequences were as follows: miR-133a mimics,
5'-UUUGGUCCCCUUCAACCAGCUG-3"; NC mimics,
5-UUUUCCGAACGUUCACGUTT-3"; miR-133a inhibitor,
5'-CAGCUGGUUGAAGGGGACCAAA-3"; NC inhibitor,
5'-CAGUACUUUUGUGUAGUACAA-3"; TAGLN2 siRNA,
5'-GCAAGAACGUGAUCGGGUU-3'"; NC siRNA, 5'-AGU
ACUGCUUACGAUACGG-3'. The transfection concentration
was determined according to the manufacturer's instructions.
Following incubation for 48 h, the cells were subjected to
subsequent experiments. The efficiency of the transfections
was determined using reverse transcription-quantitative
polymerase chain reaction (RT-qPCR).

Cell proliferation assay. To determine the effects of
miR-133-a-3p and TAGLN2-siRNA transfection on intestinal
epithelial cell proliferation, the proliferation of transfected
cells was assessed using a Cell Counting kit-8 (CCK-8;
Biomol), according to the manufacturer's protocols. Cells were
plated at 2 x10? cells per well in 96-well plates. At the indicated
time points, the cells were treated with 10 1 CCK-8 solution
and incubated in the dark for another 2 h. The absorbance was
measured at a wavelength of 450 nm. Cell proliferation was also
examined under a light microscope (Olympus Corporation). A
total of four regions of interest (ROI) were randomly selected
in each well and the cell density was examined and compared
between groups. Representative images of ROI were provided.

Flow cytometry (FCM). To investigate the effect of miR-133a-3p
and TAGLN2-siRNA transfection on the apoptosis of intes-
tinal epithelial cells, an Annexin V-FITC kit (NeoBioscience
Technology Co., Ltd.) was used according to the manufac-
turer's protocols. The cells were harvested, washed with PBS
and suspended in the binding buffer at 1x10° cells/ml. The
Annexin V and FITC were added to the cells and gently mixed.
The cells were then incubated for 15 min at room tempera-
ture in the dark. Binding buffer (Invitrogen; Thermo Fisher
Scientific, Inc.) was added to each tube prior to analysis
using a flow cytometer (BD FACSDiva; BD Biosciences) and
FlowlJo version 10 software (FlowJo LLC) according to the
manufacturer's instructions.

RT-gPCR. Total RNA was extracted from the cells using
either an miRNAeasy Mini kit (Qiagen, Inc.) or a TRIzol
RNA Purification kit (Invitrogen; Thermo Fisher Scientific,
Inc.), according to the manufacturer's protocols. qPCR was
performed using a SYBR Green qPCR kit (Takara Bio, Inc.).
A reaction mixture (20 ul) containing total RNA (1 ug) was
transcribed to cDNA at 55°C for 15 min and 85°C for 2 min
using HiScript II Q RT SuperMix for gPCR (Vazyme Biotech
Co., Ltd.). miRNA qPCR was performed using All-in-One
miRNA RT-qPCR (GeneCopoeia, Inc.). The reaction system
was established according to the manufacturer's protocols
using the following primers: miR-133a-3p forward, 5'-UUU
GGUCCCCUUCAACCAGCUG-3' and reverse, 5-UAAACC
AAGGUAAAAUGGUCGA-3"; TAGLN2 forward, 5'-CGC
TTGAACGCTCCCCG-3' and reverse, 5-TTCTGGAAGTTC
TCGCGTCC-3"; and GAPDH forward, 5-CACTCCTCCACC
TTTGA-3' and reverse, 5'-CCACCACCCTGTTGCTG-3". The
conditions were set as follows: Pre-denaturation at 95°C for
10 min; 40 cycles of denaturation at 95°C for 10 sec, annealing
at 60°C for 20 sec and extension at 72°C for 35 sec. The
22444 method was used to measure the relative mRNA expres-
sion and GAPDH was used as the control (14).

Western blot analysis. The cells were washed with PBS and
lysedinRIPA lysis buffer (Beyotime Institute of Biotechnology).
The protein content was determined with a BCA protein assay
kit (Beyotime Institute of Biotechnology). A total of 50 ug
protein from each treatment group was loaded and separated
using 10% SDS-PAGE and transferred onto PVDF membranes.
The membranes were blocked with 5% skimmed milk at room
temperature for 1-2 h, and were incubated with primary anti-
bodies against Bax (cat. no. ab32503), Bcl2 (cat. no. ab182858),
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Figure 1. miR-133a-3p is upregulated and TAGLN2 is downregulated in LPS-treated intestinal epithelial cells. (A and B) miR-133a-3p and TAGLN2 mRNA
levels at different time points in LPS-treated intestinal epithelial cells. (C) Western blotting results of TAGLN2 protein levels at different time points in
LPS-treated intestinal epithelial cells. 0 h indicates the untreated group. “"P<0.001; “P<0.01. miR, microRNA; TAGLN2, transgelin-2; LPS, lipopolysaccharide.

TAGLN?2 (cat. no. ab121146) and GAPDH (cat. no. ab8245; all
from Abcam; all 1:1,000) at 4°C overnight. The membranes
were washed three times with TBST and incubated with an
anti-rabbit (cat. no. ab97051) or anti-mouse HRP-conjugated
secondary antibody (cat. no. ab6728; both from Abcam; both
1:10,000) at room temperature for 2 h. The target proteins
were visualized using an ECL detection system (Invitrogen;
Thermo Fisher Scientific, Inc.). Protein expression was quanti-
fied with Image-Pro Plus 6.0 (Media Cybernetics, Inc.).

Luciferase reporter assay and bioinformatics analysis.
To detect the effect of miR-133a-3p on the activity of the
TAGLN2 3'-untranslated region (UTR), the PCR amplification
product of the TAGLN?2 3'-UTR fragment was integrated into
the pGL3 plasmid Xbal restriction site, and a wild-type (WT)
pGL3-WT-TAGLN2 eukaryotic expression vector was
constructed. The GeneTailor Site-Directed Mutagenesis
system (Invitrogen; Thermo Fisher Scientific, Inc.) was used
to mutate the miR-133p-3p binding region in TAGLN2 3'-UTR
to generate a pGL3-mut-TAGLN2 plasmid. A total of 48 h
after transfection using Lipofectamine 2000 (Invitrogen;
Thermo Fisher Scientific, Inc.), the cells were washed twice
with PBS and cell lysates were prepared. The lysates were
transferred into white opaque 96-well microplates. A Dual
Luciferase Reporter system (Promega Corporation) was used
according to the manufacturer's protocols, and the luciferase
activity was measured in a microplate reader after 10 min
and was normalized to the Renilla luciferase activity. The
experiments were repeated at least three times. Bioinformatics
analysis was conducted using miRanda version 3.3a
(https://anaconda.org/bioconda/miranda).

Statistical analysis. Statistical analysis was performed using
SPSS 20.0 software (IBM Corp.). The results are expressed
as the mean =+ standard error of the mean of at least three
independent experiments. Data were analyzed using one-way
analysis of variance followed by Dunnett's post hoc test for
multiple comparisons or Student's t-test for comparisons
between two groups. P<0.05 was considered to indicate a
statistically significant difference.

Results

miR-133a-3p is upregulated and TAGLN?2 is downregulated in
LPS-treated intestinal epithelial cells. qPCR was used to assess
the expression levels of miR-133a-3p and TAGLN?2 in intestinal
epithelial cells. The results of the present study demonstrated
that miR-133a-3p increased 3 h after LPS treatment (P=0.007)
and reached a peak 9 h (P<0.001) after treatment (Fig. 1A). By
contrast, the expression of TAGLN2 was negatively correlated
with the expression of miR-133a-3p. Expression of TAGLN2
began to decrease 5 h after the treatment (P=0.008), and the
expression was lowest at 7 h (P<0.001; Fig. 1B). Western
blot analysis results, consistent with the RT-qPCR results,
demonstrated a decrease in TAGLN2 levels (Fig. 1C).

miR-133a-3p inhibits the proliferation of intestinal epithelial
cells. To detect the effect of miR-133a-3p on the proliferation
of intestinal epithelial cells, FHs 74 Int cells were transfected
with either miR-133a mimics, NC mimics, miR-133a inhibitor
or NC inhibitor. The efficiency of the transfection was tested
with RT-qPCR (P<0.05; Fig. 2A). The results demonstrated
that while proliferation, measured using the CCK-8 assay,
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Figure 2. Effect of miR-133a-3p on cell proliferation. (A) Reverse transcription-quantitative polymerase chain reaction results verified the expression level
of miR-133a-3p in different groups. (B) Proliferation rate measured by absorbance values of different groups in Cell Counting kit-8 assay. (C) View under
microscope 48 h after transfection in different groups. Scale bar, 100 zm. "P<0.05. miR, microRNA; NC, negative control.
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Figure 3. Effects of miR-133a on apoptosis of FHs 74 Int cells. (A) Flow cytometry results of different groups and quantified apoptotic rate in different groups.
(B) Levels of Bax and Bcel2 in different groups as determined by Western blot analysis. “P<0.01; "P<0.05. miR, microRNA; NC, negative control.

gradually increased following 24 h of culture, the prolifera-
tion rate of the mimics transfection group was markedly lower
than that of the mimics NC group following 48 h of culture
(P=0.013). The proliferation rate of the cells transfected with
miR-133a inhibitor was significantly higher than that of the
NC inhibitor group following 48 h of culture (P=0.03; Fig. 2B).
The differences in proliferation seen in the four treatment
groups were also confirmed using microscopy (Fig. 2C).

miR-133a-3p promotes the apoptosis of FHs 74 Int cells.
Flow cytometry was used to detect cell apoptosis. The flow

cytometric results suggested that the apoptotic rate of cells in
the miR-133a-3p mimics group was significantly higher than
in the NC mimics group (P=0.044). Furthermore, the apoptotic
rate of cells in the miR-133a-3p inhibitor group was markedly
lower than in the NC inhibitor group (P=0.026). In addition,
the apoptotic rate of cells in the miR-133a-3p mimics group
was significantly higher than in the miR-133a-3p inhibitor
group (P=0.007; Fig. 3A). Western blotting was used to assess
the levels of apoptotic markers in FHs 74 Int cells following
transfection. The amount of the pro-apoptotic protein Bax in
miR-133a-3p mimic-transfected cells was significantly higher
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Figure 4. miR-133a-3p regulates intestinal epithelial cells by targeting TAGLN2 expression. (A) The predicted target gene sequence of miR-133a-3p and the
binding TAGLN2 3-UTR. (B) Relative luciferase activity of different groups. (C) Western blot analysis results of TGALN?2 in transfected cells (miR-133a-3p
mimics, NC mimics, miR-133a-3p inhibitor and NC inhibitor). (D) Cell Counting kit-8 assay results of the TAGLN2 siRNA and control groups. (E) Apoptotic
cells in TAGLN2 siRNA and control group. (F) Western blot analysis results of apoptosis-related proteins Bax and Bcl2 in the TAGLN2 siRNA and control
groups. “"P<0.01; "P<0.05. miR, microRNA; TAGLN?2, transgelin-2; UTR, untranslated region; siRNA, small interfering RNA.

than in the control group, while in the miR-133a-3p inhibitor
group, Bax levels were decreased compared with the control
group. The levels of the anti-apoptotic protein Bcl2 was
inversely correlated with the levels of Bax (Fig. 3B). These
results suggested that miR-133a-3p promoted the apoptosis of
FHs 74 Int cells.

miR-133a-3p regulates FHs 74 Int cells by targeting TAGLN?2.
Bioinformatics analysis demonstrated that the 3'-UTR of
TAGLN2 mRNA had complementary paired sequences
with miR-133a-3p (15), suggesting a binding site between
miR-133a-3p and TAGLN2 mRNA (Fig. 4A). Results from
the dual-luciferase reporter assay indicated that, in the
TAGLN2-WT-transfected group, luciferase activity was
significantly lower in the miR-133a-3p mimic-transfected
cells than in the NC cells (P=0.004; Fig. 4B). Furthermore,
no significant difference in luciferase activity was identified
between the miR-133a-3p mimics group and the NC group in
the TAGLN2 mutant (Mut) (P=0.84) and empty vector control
co-transfected group (P=0.93). These results suggested that
miR-133a-3p may directly bind TAGLN2 mRNA, thereby
affecting TAGLN?2 expression. Western blot analysis revealed
that transfection with miR-133a-3p mimics markedly
decreased TAGLN?2 at the protein level, while miR-133a-3p
inhibitor transfection significantly increased TAGLN2 protein
expression (Fig. 4C).

To investigate whether TAGLN2 served a role in the
effect of miR-133a-3p on intestinal epithelial cell prolifera-
tion and apoptosis, TAGLN?2 expression was downregulated
using TAGLN2 siRNA, prior to a CCK-8 assay and flow
cytometry being conducted to assess proliferation and apop-
tosis, respectively. The results suggested that, compared
with the control group, the TAGLN2 siRNA group had a
markedly lower proliferation rate (P=0.029; Fig. 4D) and
a higher rate of apoptosis (P=0.013; Fig. 4E). Western blot
analysis demonstrated that the TAGLN2 siRNA group had
a lower Bcl2 level and a higher Bax level than the control
group (Fig. 4F).
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Figure 5. Schematic diagram of miR-133a-3p regulating intestinal epithelial
cells by targeting TAGLN2. In the intestinal epithelial cells, miR-133a-3p
inhibited the expression of TAGLN2 mRNA and caused a decrease in the
production of TAGLN2 protein. This inhibited the anti-apoptotic effect
of TAGLN2 by downregulating Bax and upregulating Bcl2, which led
to increased apoptosis and inhibition of proliferation. miR, microRNA;
TAGLN?2, transgelin-2.

Discussion

Sepsis is a SIRS caused by infection. It is often caused by
severe infection following trauma, burns or a weakened
immune response. Severe cases may develop into septic shock,
disseminated intravascular coagulation and multi-organ
failure (16,17), which is associated with a high mortality rate.
Increased awareness of sepsis and more targeted research into
the syndrome have led to an improved understanding of the
disease (18,19). The pathogenesis of sepsis is associated with
the complex interaction between the infectious agent, host



6 TIAN et al: miR-133a-3p REGULATES INTESTINAL EPITHELIAL CELLS THROUGH TAGLN2

immune system and coagulation system (17,20,21). Despite
great advances in the understanding of the pathogenesis, sepsis
remains a health concern, contributing toward more than
5 million deaths worldwide (22).

Gut injury is a key characteristic of sepsis and gut-origin
sepsis has been recognized as the start of SIRS and MODS
in critically ill patients (4). The overgrowth of pathogenic
microbiome in the intestinal tract and intestinal barrier
failure are critical processes in the development of gut-origin
sepsis. Translocation of enteric bacteria, pathogen-associated
molecular patterns (PAMPs) and LPS from the intestinal
lumen damage the intestinal epithelial cells and exacerbate
intestinal barrier failure (5,23-25). Multiple dysregulated
processes caused by the compromised gut integrity occur
during sepsis, including inhibition of proliferation, activation
of apoptosis and increased intestinal permeability. The gut
epithelium consists of a single layer of columnar cells which
is continuously renewed. Proliferating cells are restricted to a
particular region while cells that migrate to the villus tip die by
apoptosis or are exfoliated (26,27). The number of functional
epithelial cells is therefore dependent on the balance between
cell proliferation and apoptosis.

miRNAs serve a critical role in regulating growth, main-
taining homeostasis and participating in pathophysiological
disease processes, and have become an area of intense research
in recent years. miRNAs are also present and involved in the
development of sepsis and may either be critical in the patho-
genesis of sepsis or key to immune regulation and therapy for
sepsis. The first miRNA to be detected in the serum of patients
with sepsis was miR-150, and it was suggested to be an early
biomarker of sepsis (28). Abnormal expression of miR-146a
and miR-223 have also been identified in the serum of patients
with sepsis; these, along with miR-122 and miR-21, have been
suggested as biomarkers for the diagnosis of sepsis (29,30). A
previous study also confirmed that miR-499 serves a signifi-
cant role in the diagnosis of myocardial injury in sepsis (31).
A number of previous studies have also focused on miR-133a,
and its role in cell differentiation, skeletal muscle proliferation,
cancer development and fibrosis has been confirmed (32-36).

The results of the present study demonstrated that the
expression of miR-133a-3p was significantly increased in
LPS-challenged intestinal epithelial cells. Therefore, we
hypothesized that miR-133a-3p was associated with sepsis and
that effective regulation of miR-133a-3p would be beneficial
in the treatment of sepsis. Following transfection with either
miR-133a mimics, an miR-133a inhibitor or a NC, cell prolif-
eration was determined using a CCK-8 assay and apoptosis
was assessed using FCM. The results of the present study
demonstrated that miR-133a-3p inhibited the proliferation and
promoted the apoptosis of intestinal epithelial cells. Western
blot analysis showed that miR-133a-3p increased the level
of the pro-apoptotic protein, Bax, and decreased the level of
the anti-apoptotic protein, Bcl2. These results indicated that
miR-133a-3p had a regulatory effect on the proliferation and
apoptosis of intestinal epithelial cells. The present study further
investigated the specific regulatory molecular mechanism.

TAGLN?2 is an actin-binding protein, which participates
in the process of fiber polymerization and depolymerization
by interacting with actin fibers. It serves an important role
in the physiological processes of stabilizing and regulating

the cytoskeleton (8,37). Recent studies of TAGLN2 focused
on its role in a variety of malignant tumors and its effect on
apoptosis (9,38). TAGLN2 expression increased significantly
in maxillary sinus squamous carcinoma, and it mediated the
proliferation, apoptosis, invasion and migration of cancer
cells (12). The current study showed that following LPS treat-
ment, the expression of TAGLN2 mRNA and the amount of
TAGLN? protein was significantly downregulated in intestinal
epithelial cells and was negatively correlated with miR-133a-3p.
Based on the aforementioned findings, we hypothesized that
miR-133a-3p regulated the proliferative and apoptotic activity
of intestinal epithelial cells by targeting the expression of
TAGLN?2. However, whether TAGLN2 is the direct target of
miR-133a-3p remains to be clarified. With the construction
of WT and Mut TAGLN2 3'-UTR dual-luciferase reporter
plasmids, it was revealed that, compared with the control
group, luciferase activity was significantly decreased in the
miR-133a-3p mimics and TAGLN2 3'-UTR WT co-transfected
group. These results further confirmed that the expression of
TAGLN?2 was directly regulated by miR-133a-3p. Changes in
the expression of TAGLN2 also affected the levels of apoptotic
Bax and Bcl2 proteins as detected by western blot analysis,
indicating the role of TAGLN?2 in the regulation of intestinal
epithelial cells by miR-133a-3p.

In summary, the present study revealed, for the first time,
that miR-133a-3p serves a regulatory role in the proliferation
and apoptosis of intestinal epithelial cells. The regulatory
effects of miR-133a-3p on intestinal epithelial cells is associ-
ated with its inhibitory effects on TAGLN2 expression. In the
intestinal epithelial cells, miR-133a-3p inhibited the expres-
sion of TAGLN2 on the mRNA level and caused a decrease
in the production of TAGLN?2 protein. This effect inhibited
the anti-apoptotic effect of TAGLN2 by downregulating Bax
and upregulating Bcl2, leading to increased apoptosis in the
intestinal epithelial cells (Fig. 5). This conclusion is based on
in vitro experiments and would require confirmation using
mouse models in the future. Nevertheless, the present study
identified a novel mechanism for the regulation of intestinal
epithelial cells and provided a hypothesis on which to base
target interventions for the clinical treatment of sepsis.
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