Bzl SPANDIDOS
7] ,§, PUBLICATIONS

INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE 45: 265-273, 2020

SNAII interacts with HDACI1 to control TGF-f32-induced
epithelial-mesenchymal transition in human lens epithelial cells
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Abstract. The opacity of the lens capsule after cataract surgery
is caused by epithelial-to-mesenchymal transition (EMT) of lens
epithelial cells. Snail family transcriptional repressor 1 (SNAII)
is a transcriptional repressor that recruits multiple chromatin
enzymes including lysine-specific histone demethylase 1A,
histone deacetylase (HDAC) 1/2, polycomb repressive complex 2,
euchromatic histone lysine methyltransferase 2 and suppressor of
variegation 3-9 homolog 1 to the E-cadherin promoter, thereby
suppressing E-cadherin expression. However, the functional
relationship between SNAI1 and HDAC in the induction of EMT
in human lens epithelial cells (HLECsS) is still unclear. Therefore,
the objective of the present study was to explore the possible
functional relationship between SNAI1 and HDACI in the induc-
tion of EMT in HLECs. In the present study, SNAIl was found
to be increased in HLECs during transforming growth factor-32
(TGF-p2)-induced EMT. Knockdown of SNAII by siRNA
reversed TGF-B2-induced downregulation of E-cadherin and
upregulation of a-Smooth Muscle Actin. Furthermore, SNAII
was found to be associated with HDACI in the E-cadherin
promoter in TGF-p2-treated HLECs. Inhibition of HDAC by
trichostatin A and suberoylanilide hydroxamic acid could prevent
TGF-p2-induced EMT in HLECs. Collectively, SNAII interacted
with HDACT to repress E-cadherin in the TGF-f2-induced EMT
in HLECs, suggesting that HDAC inhibitors may have potential
therapeutic value for the prevention of EMT in HLECs.

Introduction

Posterior capsule opacification (PCO) is a common postop-
erative complication of phacoemulsification or extracapsular
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cataract extraction (1), which are mainly caused by the prolif-
eration and migration of residual lens epithelial cells (LECs)
in the anterior and equator lens capsule after cataract
surgery (2,3). In total, 20-40% of adult and 100% of pediatric
patients suffer from visual loss due to PCO after cataract
surgery (1). At present, epithelial-mesenchymal transition
(EMT) of the postoperative residual LECs is believed to be
the primary cause underlying PCO pathogenesis (4,5). During
the process of EMT, epithelial cells lose cell polarity and
cell-cell adhesion, gain migratory and invasive properties, and
acquired characteristics of mesenchymal stem cells (1). Due to
hyperplasia, migration and transdifferentiation of LECs, the
lens posterior capsule may exhibit thickening, opacification
and clouding (1). Several signaling pathways may be involved
in EMT (6). The residual LECs after cataract surgery could
release autocrine molecules such as transforming growth
factor-p2 (TGF-p2), which is secreted into the aqueous humor
in the capsular bag (7,8). Additionally, in our previous studies,
TGF-B2 was found to be able to induce EMT in human
LECs (9,10).

EMT is characterized by the loss of epithelial markers,
such as E-cadherin, and the acquisition of mesenchymal
markers, such as o-Smooth Muscle Actin (a-SMA) and
fibronectin. Several transcription factors, such as snail
family transcriptional repressor 1 (SNAII), Twist and zinc
finger E-box binding homeobox 1, are involved in EMT by
repressing E-cadherin transcription in vitro and in vivo (11).
Previous studies suggested that the transcription factor SNAI1
is able to regulate the EMT process of some cells such as
alveolar epithelial cells (12). In addition, SNAII regulated
EMT in a variety of other physiological and pathological
processes, such as embryonic development, tissue fibrosis and
metastasis of malignant tumors (13). SNAII recruits multiple
chromatin enzymes including lysine-specific demethylase 1A
(LSD1), histone deacetylase (HDAC) 1/2, polycomb repressive
complex 2 (PRC2), euchromatic histone lysine methyltrans-
ferase 2 (EHMT?) and suppressor of variegation 3-9 homolog 1
(SUV39H1) to the E-cadherin promoter, thereby suppressing
E-cadherin expression in cancers cells (14). HDACs are
enzymes that remove the acetyl groups from histones and
increase the affinity between DNA and histones (2). HDAC
activity can be inhibited by inhibitors such as trichostatin A
(TSA) and suberoylanilide hydroxamic acid (SAHA) (15).
HDACI has a zinc-dependent active site and can be recruited
by various transcription factors, such as SNAII, which belongs


https://www.spandidos-publications.com/10.3892/ijmm.2019.4405
https://www.spandidos-publications.com/10.3892/ijmm.2019.4405

266

to the zinc finger transcription factor family (3). However, to
the best of our knowledge, the possible functional relation-
ship between SNAII and HDACI in the induction of EMT in
HLEC:S has not been yet reported.

Therefore, the aim of this study was to determine whether
the transcription factor SNAII is involved in the EMT process
of HLECs induced by TGF-f32, and to investigate the potential
functional relationship between SNAIl and HDACI1 during
that process.

Materials and methods

Cell culture. Immortalized HLEB-3 cells were obtained
from The American Type Culture Collection (ATCC) and
cultured in Eagle's Minimal Essential Medium (EMEM;
ATCC) supplemented with 10% FBS (Gibco; Thermo Fisher
Scientific, Inc.) in a humidified atmosphere containing 5%
CO, at 37°C. HLEB-3 cells were treated with various doses
of TGF-B2 (1 ug/ml dissolved in PBS; PeproTech, Inc.) for the
indicated time with or without TSA (Sigma-Aldrich; Merck
KGaA) or SAHA (Sigma-Aldrich; Merck KGaA), which are
class I and IT HDAC inhibitors. The specific small interfering
RNA (siRNA) for SNAII (cat. no. sc-38398) and control
siRNA (cat. no. sc-37007) were purchased from Santa Cruz
Biotechnology, Inc. The HLEB-3 cells, seeded on six-well
plate, were transfected with 5 ul SNAII siRNA or control
siRNA at a concentration of 10 yM using Lipofectamine
RNAiMax (Thermo Fisher Scientific, Inc.) for 48 h prior to
further experimentation, according to the manufacturer's
protocol.

Immunocytochemistry. HLEB-3 cells were cultured and treated
with 1 ng/ml TGF-p2. Cells were fixed using 4% formalde-
hyde at room temperature for 10 min and then permeabilized
with 0.5% Triton X-100 in PBS at room temperature for 5 min.
After blocking with 1% BSA in PBS at room temperature for
1 h, HLEB-3 cells were incubated with mouse anti-SNAI1 anti-
bodies (cat. no. sc-271977; 1:200; Santa Cruz Biotechnology,
Inc.) at 4°C overnight. Subsequently, samples were incubated
with Alexa Fluor 488-conjugated donkey anti-mouse antibody
(cat. no. A21202; 1:1,000; Thermo Fisher Scientific, Inc.) at
room temperature for 1 h. The nuclei were counterstained with
VECTASHIELD mounting medium containing DAPI (Vector
Laboratories). The slides were observed using a fluorescent
microscope (Carl Zeiss AG; magnification, x400) and repre-
sentative images were obtained.

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNA was extracted from cultured HLEB-3 cells using the
RNeasy Mini kit (Qiagen, Inc.) following the manufacturer's
protocol. mRNA was reverse transcribed to cDNA using the
Maxima First Strand cDNA Synthesis kit (Thermo Fisher
Scientific, Inc.). The reverse transcription reaction was incu-
bated for 10 min at 25°C, for 15 min at 50°C and for 5 min
at 85°C. RT-qPCR was conducted using the Power SYBR
Green (Takara Biotechnology, Co., Ltd.) according to the
manufacturer's protocol using the Applied Biosystems 7500
Fast Real-Time PCR System (Thermo Fisher Scientific, Inc.)
under the following condition: Initial denaturation at 95°C
for 5 min, followed by 40 cycles of 95°C for 30 sec, 60°C
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for 1 min, 95°C for 1 min and 60°C for 1 min. Data were
analyzed using the 2244 method (16). The primer sequence
for RT-qPCR were as follows: E-cadherin forward, 5'-AGT
GACTGATGCTGATGCCC-3' and reverse, 5S'-CTGCATCTT
GCCAGGTCCTT-3" fibronectin forward, 5-TATTGAAGG
CTTGCAGCCCA-3 and reverse, 5'-CACCATCAGGTGCAG
GGAAT-3"; a-SMA forward, 5'-CAGGCTCAAGTCTGTCTT
TGC-3' and reverse, 5'-CCGCCTGGATAGCCACATAC-3";
p-actin forward, 5-~AAACTGGAACGGTGAAGGTG-3' and
reverse, 5'-GTGGCTTTTAGGATGGCAAG-3'. B-actin was
used as the reference gene.

Western-blot analysis. HLEB-3 cells were lysed in RIPA
buffer (50 mM Tris, pH 7.4, 150 mM NaCl, 1% NP-40,
0.5% sodium deoxycholate, 0.1% SDS; Beyotime Institute of
Biotechnology) containing 1% protease inhibitors (PhosStop
phosphatase inhibitor cocktail tablet; Roche Diagnostics) at
4°C for 30 min. The cell lysates were harvested and centri-
fuged at 14,000 x g at 4°C for 10 min. Subsequently, the
supernatants were collected. The protein concentration was
quantified using a Pierce bicinchoninic acid Protein Assay
kit (Thermo Fisher Scientific, Inc.). After denaturing the
samples with Laemmli buffer (Bio-Rad Laboratories, Inc.)
at 95°C for 5 min, 20 pg of total protein was separated by
10% SDS-PAGE (Beyotime Institute of Biotechnology), and
then transferred onto a PVDF membrane (EMD Millipore).
After blocking with 5% non-fat dry milk in TBST (TBS +
0.1% Tween-20) for 1 h at room temperature, the membranes
were washed with TBST three times. The membranes were
subsequently incubated overnight at 4°C with the following
primary antibodies: Rabbit anti-fibronectin (cat. no. sc-9068,
Santa-Cruz Biotechnology, Inc.), mouse anti-a-SMA
(cat. no. A2547, Sigma-Aldrich; Merck KGaA), rabbit
anti-E-cadherin (cat. no. 3195; Cell Signaling Technology,
Inc.), mouse anti-SNAII (cat. no. sc-271977; Cell Signaling
Technology, Inc.) and mouse anti-GAPDH (cat. no. ab9482;
Abcam, Inc.) or mouse anti-B-actin (cat. no. A5441;
Sigma-Aldrich; Merck KGaA). The membranes were washed
in TBST and then incubated for 1 h at room temperature with
horseradish peroxidase-conjugated goat anti-mouse (1:2,000;
cat. no. BA1051; Wuhan Boster Biological Technology Co.,
Ltd.) and goat anti-rabbit secondary antibodies (1:2,000; cat.
no. BA1054; Boster Biological Technology Co., Ltd.). The
specific bands were detected using an ECL reagent (Applygen
Technologies, Inc.) and BioMax film (Kodak). The bands were
analyzed using GEL-PRO Analyzer software (version 4.0;
Media Cybernetics, Inc.).

Immunoprecipitation. HLEB-3 cells were lysed for 60 min
at 4°C in extraction buffer containing 50 mmol/l Tris-Cl
(pH 7.5), 100 mmol/l NaCl, 1% Triton X-100, 1 mmol/l
DTT, 1 mmol/l EDTA, 1 mmol/l EGTA, 2 mmol/l Na;VO,,
50 mmol/l B-glycerophosphate and a protease inhibitor (Roche
Diagnostics). The cell lysates were pre-washed with protein
A/G-agarose beads (Cell Signaling Technology, Inc.) and
pelleted by centrifugation at 1,000 x g for 5 min at 4°C. The
supernatant was collected and further incubated with control
IgG or mouse anti-SNAII (1:100; cat. no. ab78105; Abcam,
Inc.) or rabbit anti-HDACT1 (1:100; cat. no. ab7028; Abcam,
Inc.) antibody conjugated with protein A/G-agarose beads
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at 4°C overnight. The beads were washed twice with extrac-
tion buffer and twice with extraction buffer with 0.5 mol/I
LiCl. Proteins were eluted directly in non-reducing buffer for
western-blot analysis.

Chromatin immunoprecipitation (ChIP). The ChIP assay
was performed using a ChIP kit (cat. no. ab500; Abcam,
Inc.) according to the manufacturer's protocol. Briefly, 1x107
HLEB-3 cells were crosslinked with 1% formaldehyde at room
temperature for 10 min, lysed with ChIP lysis buffer on ice
for 10 min and sonicated to produce chromatin fragments.
The precipitation was performed with polyclonal antibodies
against HDACI1 (1:100; cat. no. ab7028; Abcam, Inc.) at 4°C for
1 h. The rabbit immunoglobumin G (1:100; cat. no. ab172730;
Abcam Inc.) was used as negative control. The precipitation
of the E-cadherin promoter was determined by PCR with Taq
DNA polymerase (Takara Biotechnology, Co., Ltd.) using
primer spanning from nucleotide -680 to -541 of the E-cadherin
sequence under the following conditions: Initial denaturation
at 95°C for 5 min, followed by 35 cycles of 95°C for 30 sec,
62°C for 30 sec, and 72°C for 30 sec, with a final extension
at 72°C for 5 min. The amplification primers of E-cadherin
promoter were as follows: Forward: 5-GTCACCGCGTCT
ATGCGAGGCCG-3' and reverse: 5'-GCGTGGCTGCAG
CCAGGTG-3" The PCR product was detected using a 1.5%
agarose gel and visualized with ethidium bromide.

Statistical analysis. Data were presented as the mean + SEM
and statistical analysis were performed with SPSS 17.0
software (SPSS, Inc.). Each experiment was independently
repeated at least three times. One way ANOVA was used to
compare three or more groups, followed by Bonferroni's post
hoc test. Student's t-test was used to analyze the differences
between two independent groups. P<0.05 was considered to
indicate a statistically significant difference.

Results

TGF-[32 promotes EMT markers in HLECs. To examine
whether TGF-32 induced EMT in HLECs, the mRNA and
protein expression levels of various molecules, including
E-cadherin, fibronectin and a-SMA, were examined. After
treatment with TGF-p2 (10 ng/ml), there was a slight reduction
of E-cadherin expression at 12 h, followed by a remarkable
decrease in its expression at 24 and 48 h (Fig. 1 A). Furthermore,
TGF-B2 (10 ng/ml) induced a significant upregulation of
fibronectin (Fig. 1B) and a-SMA (Fig. 1C) in HLEB-3 cells
in a time-dependent manner. Consistently, the protein level
of E-cadherin was significantly downregulated by TGF-f2
after 24 h (Fig. 1D and E). Furthermore, the expression levels
of fibronectin and a-SMA, two major fibrotic markers, were
upregulated by TGF-f32 treatment (Fig. 1D and E). Treatment
with different doses of TGF-B2 resulted in a concentra-
tion-dependent decrease in E-cadherin expression but a
concentration-dependent increase in fibronectin and a-SMA
expression in HLEB-3 cells at both mRNA (Fig. 1F-H) and
protein level (Fig. 1I and J). Collectively, the present results
suggested that TGF-p2 upregulated EMT markers in HLEB3
cells by reducing E-cadherin expression and increasing fibro-
nectin and a-SMA expression.
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Involvement of SNAII in TGF-f2-induced E-cadherin
downregulation in HLEB-3. SNAII is an important tran-
scription factor in EMT (17). Therefore, the role of SNAII in
TGF-p2-induced EMT was examined by immunostaining and
western-blot analysis. As shown in Fig. 2A, SNAIl was weakly
expressed and mainly distributed in the nucleus of quiescent
HLEB3 cells. Consistently, nuclear SNAIl expression was
markedly increased in HLEB-3 cells after TGF-p2-treatment.
Moreover, SNAII expression was dramatically increased in
TGF-pB2-treated HLEB-3 cells in both dose- and time-depen-
dent manner (Fig. 2B-E). Next, HLEB-3 cells were transfected
with specific SNAI1-siRNA and control siRNA. The expres-
sion level of SNAIl was decreased following SNAII-siRNA
transfection (Fig. S1). The western-blot analysis demonstrated
that SNATII-siRNA significantly reduced TGF-p2-induced
SNAII expression (Fig. 3A). Moreover, knockdown of SNAI1
by siRNA dramatically reversed TGF-f2-associated downreg-
ulation of E-cadherin and upregulation of a-SMA (Fig. 3B),
which suggested a causal role of SNAII in regulating EMT
markers.

SNAII is associated with HDACI in the TGF-f2-mediated
E-cadherin repression. In the present study, it was investi-
gated whether SNAII was directly associated with HDAC1
at the E-cadherin promoter by immunoprecipitation assay
and ChIP. After immunoprecipitation with SNAII antibody,
SNAI1 was found to be associated with HDACI1 (Fig. 4A).
Consistently, after immunoprecipitation with HDACI1 anti-
body, HDAC1 was found to interact with SNAII. Intriguingly,
by using ChIP assay, a direct interaction between HDAC1 and
E-cadherin promoter was confirmed (Fig. 4B). The present
data suggested that the association of SNAIl and HDACI1
is involved in transcriptional inhibition E-cadherin induced
by TGF-{2.

HDAC inhibition prevents TGF-[52-induced E-cadherin down-
regulation in HLEB-3 cells. The effect of HDAC inhibition
on the TGF-B2-induced decrease of E-cadherin and increase
of a-SMA was then examined. TSA and SAHA were used as
HDAC inhibitors. The present results suggested that SAHA
prevented TGF-B2 induced a-SMA upregulation and reversed
E-cadherin downregulation (Fig. 5A, C and D). Furthermore,
TGF-p2-induced a-SMA upregulation and E-cadherin
downregulation were also attenuated by TSA, another HDAC
inhibitor (Fig. 5B, E and F). Collectively, inhibition of HDAC
activity could attenuate the TGF-f32-induced increase of EMT
markers in HLEB3 cells.

Discussion

Accumulating evidence demonstrated that the underlying
mechanism of PCO is a wound-healing process in response
to postoperative residual LECs initiated by surgical
stress (4,18). Some of these cells undergo EMT, which
includes cell proliferation and migration. These cells
migrate along the lens capsule into the visual axis with
ectopic proliferation and loss of epithelial phenotype (1).
Therefore, they gain a myofibroblast-like phenotype (1).
On one hand, downregulation of E-cadherin expression
can reduce intercellular adhesion (19). On the other hand,
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Figure 1. TGF-B2 induces the expression of EMT markers in HLEB-3 cells. HLEB-3 cells were treated with TGF-p2 at 10 ng/ml for 12, 24 and 48 h, and the
mRNA levels of (A) E-cadherin, (B) fibronectin and (C) a-SMA were detected by RT-qPCR. (D) Western blot analysis and (E) quantification of the protein
expression levels of E-cadherin, fibronectin and a-SMA. HLEB-3 cells were treated with TGF-{2 at various concentrations (0.1, 1 and 10 ng/ml) for 48 h, and
the mRNA levels of (F) E-cadherin, (G) fibronectin and (H) a-SMA were detected by RT-qPCR. (I) Western blot analysis and (J) quantification of the protein

expression levels of E-cadherin, fibronectin and a-SMA. n=3. "P<0.05, “P<0.01,

muscle actin; TGF, transforming growth factor.

upregulation of a-SMA expression contributes to tissue
fibrosis (19). Additionally, cells produce more extracellular
matrix containing glycoprotein, fibrin and various types of
collagen fibers (10). Cellular fibronectin is incorporated into
the fibrillar matrix of the cell surface, and its level can be
measured by examining the protein expression and mRNA
levels in cellular extracts (20,21). Therefore, the deposition
of these molecules on the surface of the posterior capsule
may lead to impaired vision (1).

“"P<0.001. RT-qPCR, reverse transcription-quantitative PCR; SMA, smooth

During the process of EMT, epithelial cells lose cell
polarity and adhesion, gain migratory and invasive properties,
and acquire a mesenchymal stem cell-like phenotype (22).
Loss of the adhesion factor E-cadherin is one of the most
important events underlying EMT (22). Several signaling path-
ways, including TGF-2, fibroblast growth factor, epidermal
growth factor, hepatocyte growth factor, Wnt/B-catenin and
Notch pathways, may be involved in EMT. Tamiya et al (23)
found that TGF-f32 can induce EMT in retinal pigment epithe-
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Figure 2. TGF-f2 upregulates and activates SNAII in HLEB-3 cells. (A) TGF-$2 induced the translocation of SNAII from the cytosol into the nucleus.
Cellular distribution of SNAII was examined by immunocytochemistry. SNAIl was upregulated by TGF-$2 in a (B) dose- and (C) time-dependent manner,
as assessed by western blotting. Quantification of the protein expression levels of SNAI with (D) various concentrations of TGF-$2 and (E) over time. n=3.

lial cells, participating in proliferative vitreous retinal disease.
Dwivedi et al (24) used TGF-f2 to induce EMT in lens
epithelial cells of rats, resulting in the upregulation of matrix
metalloproteinases and the formation of cloudy lens. The
residual epithelial cells after cataract surgery can sense signal
via autocrine TGF-B2, which is secreted into the aqueous
humor in the capsular bag (25). Our previous studies have also
shown that TGF-f32 plays an important role in inducing EMT,
migration and proliferation of LECs (9).

TGF-p2 could induce EMT in HLECs (26). The signaling
pathways that are activated in response to TGF-p2 and lead to
EMT have primarily been conducted in vitro using NMuMG,

MDCK and HaCaT cell lines (27-30). In the present study,
EMT in HLEB-3 cells was activated when cells were incubated
with TGF-p2, providing new insight for further exploring the
potential functional relationship between SNAIl and HDACI1
in the pathogenesis of PCO and its underlying mechanisms.

A recent study suggested that proteins of the SNAII family
are important regulatory factors in the process of EMT in a
variety of cell types (17). The transcription factors belonging
to the SNAI family are highly homologous at the N-terminal
region, but variable at the C-terminal region, which is formed by
a variable number of zinc finger structures (31). SNAI proteins
are involved in multiple steps in the process of EMT induced
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Figure 3. Knockdown of SNAII reverses TGF-B2-induced downregulation of E-cadherin and upregulation of a-SMA. (A) Transfection with SNAIl siRNA
inhibited TGF-f2-induced SNAII expression. (B) Knockdown of SNAII by siRNA ameliorated TGF-B2-induced reduction of E-cadherin and increase of a-SMA.
n=3. "P<0.01, “"P<0.001. TGF, transforming growth factor; SNAII, Snail family transcriptional repressor 1; siRNA, small interfering RNA; Con, control.

by TGF-f32, causing tissue or organ fibrosis (32). Furthermore,
TGF-f2 induces SNAII expression during skin (33), palate (34)
and heart development (35), as well as in mesothelial cells
during pathological fibrosis (36). SNAII can bind to the E-boxes
of human E-cadherin promoter and repress its transcription,
thus reducing cell adhesion (37). The present results identified
that TGF-32 induces the increased expression of a-SMA, fibro-
nectin and decreased the expression of E-cadherin in HLECs in
a time- and dose-dependent manner. Moreover, the expression
of SNAII was increased as a result of the TGF-$2 treatment.
HDAC is found primarily in the nucleus (38). HDAC removes
the acetyl groups from histones, promoting a high-affinity
interaction between histones and DNA. The interaction between
DNA and histones can modify the DNA structure, which makes
DNA less accessible and thus prevents its transcription (38).
The abnormal expression of HDACI is involved in many
pathological processes. Zupkovitz et al (39) found that a specific
subset of genes was dysregulated in the absence of HDACI in
mice. SNAII is a transcriptional repressor that recruits multiple
chromatin enzymes including HDAC1/2, LSD1, PRC2, EHMT2
and SUV39HI to the E-cadherin promoter, thereby suppressing
E-cadherin expression during cancers cell metastasis (14,40-43).

In the present study, SNAIl was found to directly interact with
HDACI1 at E-cadherin promoter by immunoprecipitation assay
and ChIP. The present results suggested that SNAI1 and HDAC1
may be involved in E-cadherin transcriptional regulation.

HDAC inhibitors such as SAHA and TSA have been used
for ~10 years to treat neurological disorders (44). These inhibi-
tors were being studied as a novel therapy for neurodegenerative
disorders (45). A previous study aimed to develop novel HDAC
inhibitors to treat cancer, since old HDAC inhibitors have been
shown to be ineffective (46). Vorinostat and romidepsin, which
belongs to the SAHA family, were approved for the treat-
ment of cutaneous manifestations in patients with cutaneous
T cell lymphoma (47,48). Isoform-selective HDAC inhibitors,
which can facilitate the investigation of the specific roles of
individual HDAC isoforms, have been developed (49). SNAI1L
requires HDACI to repress E-cadherin promoter, and treat-
ment with TSA can block the repressive effect of SNAII. The
present study suggested that treatment with HDAC inhibitors,
such as SAHA and TSA, completely abrogated upregulation of
a-SMA and downregulation of E-cadherin, indicating that the
HDAC inhibitors can significantly attenuate TGF-p2-induced
EMT in HLEB-3 cells.
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assay. The specific anti-HDACI1 antibody and negative control IgG were used for chromatin immunoprecipitation. Genomic DNA was used as the input
control. TGF, transforming growth factor; SNAI1, Snail family transcriptional repressor 1; ChIP, chromatin immunoprecipitation; HDAC, histone deacetylase;
IP, immunoprecipitation; IB, immunoblotting; WCL, whole cell lysate.
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Figure 5. TSA and SAHA prevent TGF-B2-induced EMT in HLEB-3 cells. HLEB-3 cells were exposed to TGF-f32 with or without SAHA or TSA. Western blot
analysis after (A) SAHA and (B) TSA treatment. Quantification of (C) E-cadherin and (D) a-SMA after SAHA treatment. Quantification of (E) E-cadherin
and (F) a-SMA after TSA treatment. n=3. “P<0.01, ""P<0.001. TGF, transforming growth factor; SNAII, Snail family transcriptional repressor 1; TSA,
trichostatin A; SAHA, suberoylanilide hydroxamic acid.


https://www.spandidos-publications.com/10.3892/ijmm.2019.4405
https://www.spandidos-publications.com/10.3892/ijmm.2019.4405

272

Collectively, the present study suggested that SNATI1
interacted with HDACI to control TGF-p2-induced EMT in
cultured HLECs. Therefore, HDAC inhibitors may be a poten-
tial method for the treatment of PCO.
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