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and migration via directly binding to  
BRD2 in lens epithelial cells
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Abstract: Objective: Cataract causes the greatest number of blindnesses worldwide. This study aims to investigate 
the role of miR-143 in lens epithelial cells. Methods: Clustering analysis was conducted to systematically compare 
miRNA expression levels across cataract and myopia. The levels of miR-143 and Bromodomain containing 2 (BRD2) 
were determined using real-time quantitative PCR (RT-qPCR) assay in lens epithelial cells. Transwell and wound 
healing assays were conducted to detect cell invasive and migratory abilities. The regulation relationship between 
MiR-143 and BRD2 was assessed using dual-luciferase reporter gene assays. BRD2 was knocked down using 
siRNA-BRD2, and siRNA-BRD2, and miR-143 inhibitors were transfected into cells with lipofectamine 2000. Re-
sults: Through retrieving five databases, 2690 miRNAs were selected. Volcano plot results demonstrated that 200 
miRNAs were differentially expressed between cataract and myopia, in which 152 miRNAs were upregulated and 
48 miRNAs downregulated in myopia compared with cataract. MiR-143 was upregulated in cataract compared with 
myopia (P<0.05). MiR-143 inhibitor suppressed the proliferation, invasion and migration of lens epithelial cells (all 
P<0.05). Luciferase reporter assays confirmed that BRD2 was a miR-143 target gene in SRA01/04 cells. Knock-
down of BRD2 promoted SRA01/04 cell proliferation, invasion and migration (all P<0.05). In addition, silencing of 
BRD2 partially reversed the functions of miR-143 inhibitor on proliferation, invasion and migration (all P<0.05). 
Conclusion: MiR-143 suppresses lens epithelial cell proliferation, invasion and migration by regulating BRD2, which 
may support a novel therapeutic strategy for cataract patients.
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Introduction

Cataracts, opacifications of the lens, are the 
leading cause of blindness worldwide [1]. Cry- 
stalline lenses, composed only of monolayers 
of lens epithelium and fibers arranged in an 
orderly manner, play a key role in focusing 
images on the retina [2]. Currently, although 
surgery is the sole successful remedy, the fre-
quently occurred complication of posterior cap-
sular opacification (PCO) may lead to the reoc-
currence of visual axis opacification [3]. Glo- 
bally, there are numerous eye disorders caused 
by lens fibrosis, including anterior subcapsular 
cataracts (ASC) and posterior capsule opacifi-
cations (PCO) [4]. Although the most common 
cause of cataract is aging, other reasons, such 
as trauma, medications and genetic predispo-
sition, can also cause cataracts [5]. Thus, it is 

of great importance to explore the biomarkers 
for diagnosis and treatment of cataract. In this 
study, lens epithelium cell line served as a 
model for cataract to understand the basic 
properties of cataract.

MicroRNAs (miRNAs) are a group of small non-
coding RNAs with 20-25 nucleotides in length 
[6]. MiRNAs can post-transcriptionally regulate 
gene expression via targeted binding to  
mRNAs’ 3’-untranslated region (3’-UTR) [7]. 
Accumulating evidence demonstrated miRNAs 
disorders and aberrant expression in patients 
with various diseases, such as several cancers, 
Alzheimer’s disease and cataract. Increasing 
studies have reported that a variety of miRNAs 
were abnormally expressed in cataract, includ-
ing miR-22, miR-630, miR-261, and miR-26b 
[8-10]. MiR-143 is low expressed and functions 
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as a tumor suppressor in a variety of cancers, 
including gastric cancer, pancreatic cancer, 
gallbladder cancer, and colorectal cancer [11-
14]. MiR-143 can increase the radiosensitivity 
of breast cancer cells through fibroblast growth 
factor (FGF1) [15]. Overexpression of miR-143-
3p was substantiated to inhibit the viability and 
promote cell apoptosis of cervical cancer cells, 
and also inhibited tumorigenicity in vivo [16]. 
Similarly, miR-143 inhibited cell metastasis, 
invasion, and epithelial-mesenchymal transi-
tion (EMT)-related genes and promoted cell 
apoptosis in gastric cancer [17]. However, the 
expression and functions of miR-143 are still 
unclear.

Bromodomain containing 2 (BRD2), at chromo-
some 6p21.3, encodes a transcriptional regu-
lator that belongs to BET protein family [18]. 
During mitosis, BRD2 is associated with tran-
scription complexes and exhibits specific affin-
ity with the acetylated lysine-12 residue in his-
tone H4 [19]. BRD2 was low expressed in 
3T3-L1 adipocytes and inhibited adipogenesis 
through increasing extracellular signal-regulat-
ed kinase 1/2 (ERK1/2) phosphorylation [20]. 
The etiology of cataract formation is multifac-
eted and commonly attributed to various fac-
tors. LEC apoptosis serves as a prevalent cyto-
logical foundation for the pathogenesis of 
non-congenital cataracts. Research on age-
related cataracts has consistently demonstrat-
ed a substantial increase in LEC apoptosis, 
thereby highlighting its significance in the 
advancement and progression of cataracts 
[21]. Changes in the processes of proliferation, 
migration, and adhesion within lens epithelial 
cells can potentially influence the development 
of cataracts [22]. Thus, our study aims to exam-
ine the effect of miR-143 on the progression of 
cataracts by quantifying the invasion and prolif-
eration of lens epithelial cells.

Material and methods

Cell culture

Human lens epithelial SRA01/04 cell line was 
purchased from American Type Culture Collec- 
tion (ATCC, Rockville, USA). Dulbecco’s modi-
fied Eagle’s medium/F-12 (DMEM, Gibico, 
Carlsbad, USA) with 20% fetal bovine serum 
(FBS, Thermo Fisher Scientific, NY, USA) was 
utilized for culturing the cells. To prevent con-
tamination, the medium was supplemented 

with 100 U/mL penicillin and 100 μg/mL strep-
tomycin. A 5% CO2 atmosphere was used for 
culture at 37°C.

Cell transfection

GenePharma Technology (Shanghai, China) 
synthesized and commercially obtained specif-
ic small interfering RNA (siRNA) BRD2, scram-
ble oligonucleotides, miR-143 mimic, and miR-
143 inhibitor. The sequences were as follows: 
siRNA BRD2 5’-GGGCAGUACAUGAACAACUTT-3’; 
scramble oligonucleotides 5’-GCACAAUCAAG- 
UCUAAACUTT-3’; mimic control 5’-UUCUCCG- 
AACGUGUCACGUTT-3’; miR-143 mimic 5’-AT- 
CCAGTGCAGGGTCCGAGG-3’; inhibitor control 
5’-CAGUACUUUUGUGUAGUACAA-3’ and miR-
143 inhibitor 5’-AGGGAUUCCUGGGAAAACUG- 
GAC-3. 106 cells per well were seeded into six-
well plates and cultivated at 37°C in 5% CO2 in 
an incubator for 24 hours until 80-90% cell 
confluence was reached. In order to transfect 
cells, a solution containing oligonucleotides  
at a final concentration of 50 nM or vectors 
weighing 2 mg was combined with 10 mL 
Lipofectamine 2000 and mixed for a duration 
of 10 minutes. The transfected cells were  
gathered for follow-up experiments after 
transfection.

miRNA sequencing and bioinformatics analy-
sis

An extraction Kit (Haigene, Harbin, China) was 
used to extract the total RNAs. RNA quantifica-
tion was performed through A Nanodrop 2000 
bioanalyzer (Thermo Fisher Scientific). Reverse 
transcription of cDNA libraries was performed 
using the Illumina TruSeq RNA Sample Pre- 
paration Kit (Illumina, San Diego, CA, USA). 
Sequencing was performed on an Illumina 
HiSeq 2500 system using paired-end readings. 
CASAVA tool v1.8 (Illumina) and webservers 
FastQC were employed to obtain the raw read 
files and check the sequence reads quality. The 
purpose was to get miRNA sequences, so other 
ncRNAs, including siRNA, lncRNA, and circRNA, 
were filtered out. Subsequently, miRBase 22.0 
(http://www.mirbase.org) and miRWalk (http://
mirwalk.uni-hd.de) were applied to analyze the 
remaining sequences to detect the miRNAs. 
MiRanda database was employed to predict 
the target genes of miRNAs.



miR-143 binds to BRD2 in lens epithelial cells

448 Am J Transl Res 2024;16(2):446-457

Cell viability assay

Cell counting Kit 8 (CCK-8, Beyotime, Jiangsu, 
China) was used to calculate cell viability. Cells 
were placed at a density of 2×103 cells/well in 
200 µL growth medium and cultivated for 24, 
48, 72 or 96 h in a 96-well plate. The cells were 
cultured at 37°C with 5% CO2. Following a 
2-hour incubation at 37°C, we measured the 
absorbance at 450 nm after adding 10 µL of 
CCK-8 solution to each well.

RNA extraction and real-time quantitative PCR 
(RT-qPCR)

Total RNA extraction kit (Tiangen Biotech, 
Beijing, China) was employed to extract total 
RNA from HLECs, following the guidelines pro-
vided by the manufacturer. The extracted RNA 
was quantified using a NanoDrop 2000 spec-
trophotometer (NanoDrop Technologies; Ther- 
mo Fisher Scientific, Inc.), which was stored at 
80°C before use. First-strand cDNA was syn-
thesized from 2.0 grams of total RNA using an 
M-MLV reverse transcriptase kit from Promega 
Corporation, and the cDNA was stored at 20°C 
before use. SYBR Premix Ex TaqTM (Takara 
Biotechnology Co., Ltd.) was utilized to carry  
out qPCR on StepOnePlusTM Real-Time PCR  
system (Applied Biosystems; Thermo Fisher 
Scientific, Inc.). The primers were: miR-143 
Forward, 5’-GGGGTGAGATGAAGCACTG-3’, Re- 
verse, 5’-CAGTGCGTGTCGTGCAGT-3’; U6 For- 
ward, 5’-CTCGCTTCGGCAGCACA-3’, Reverse, 
5’-AACGCTTCACGAATTTGCGT-3’; BRAD2 For- 
ward, 5’-CCACGAAAAGACTTGCCTGA-3’, Rever- 
se, 5’-CAGCGTGCTTCTTTGAGAGC-3’; GAPDH 
Forward, 5’-TCCCTCAAGATTGTCAGCAA-3’, Re- 
verse, 5’-AGATCCACAACGGATACATT-3’. Ther- 
mocycling was performed by heating the cells 
to 95°C for three minutes, then cooling them to 
62°C for 40 seconds, for 40 cycles. In the final 
dissociation stage, 95°C was applied for 15 s, 
65°C was applied for 1 minute, and 95°C was 
applied for 15 s. The level of BRAD2 in 
SRA01/04 cell line was detected using GAPDH 
as an internal control. An analysis of relative 
gene expression was carried out using the 2-∆∆Ct 
method.

Wound healing

SRA01/04 cells were seeded into 6-well plates 
to measure the ability of cell migration. After 

replacing fresh medium, a 10 uL pipette tip was 
used to scratch wounds across the monolayer 
cells. The images were captured, and the time 
of wound infliction was considered to be 0 h. 
After 48 h, a microscope connected to a digital 
camera was used to capture images of the 
cells.

Transwell assay

Transwell inserts (Corning, Beijing, China) were 
used for cell invasion assay. Transwell inserts 
with matrigel (Corning, Jiangsu, China) were 
placed in a 24-well plate and thus produced 
upper and lower chambers. In brief, the upper 
chambers were seeded with 200 μL HLE 
SRA01/04 cells, while the lower wells con-
tained 500 μL medium with 10% FBS as the 
chemoattractant. Using cotton swabs, we 
moved the nonmigratory or noninvasive cells 
on the upper filter surfaces after culturing for 
24 h. The lower surfaces of the filter were fixed 
for 30 minutes with paraformaldehyde and 
stained for 20 minutes with crystal violet. The 
invaded or migrated cells were counted using  
a microscope (Olympus Corporation, Tokyo, 
Japan).

Protein extraction and western blot analysis

The cellular proteins were extracted for western 
blot analysis. The protein concentration was 
determined using the BCA protein assay kit 
(Thermo Scientific, USA). Subsequently, a total 
of 100 µg of proteins were subjected to separa-
tion using a 10% sodium dodecyl sulfate poly-
acrylamide gel electrophoresis (SDS-PAGE) 
technique. Next, the resulting gel was trans-
ferred onto a polyvinylidene fluoride (PVDF) 
membrane (Millipore, Billerica, MA, USA). After 
blocking the membrane with phosphate buffer 
saline (PBS), the primary antibody was incubat-
ed overnight at 4°C. Following three washes 
with tris buffered saline tween (TBST), second-
ary antibodies were introduced, and the mem-
branes were subjected to shake for a duration 
of 2 h at room temperature. Next, the visualiza-
tion of protein bands on the membranes was 
achieved using the ECL reagent (WBKLS0500; 
Merck KGaA, Darmstadt, Germany), followed by 
imaging with the ImageQuant LAS4000 mini 
analysis system (GE Healthcare Life Sciences, 
Little Chalfont, UK).
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Figure 1. Identification of dysregulated miRNAs in cataract. A: Veen results showed that 2690 miRNAs were filtered 
out from five databases; B: Volcano results revealed that 200 miRNAs were differentially expressed between cata-
ract and myopia, in which 152 miRNAs were upregulated and 48 miRNAs were downregulated in myopia compared 
with cataract.

Dual-luciferase reporter assay

TargetScan predicted the targeted correlation 
between miR-143 and BRD2. To verify this, the 
predicted miR-143 binding sequences on BRD2 
mRNA 3’UTR were mutated from UGAUGUCA  
to AGUAGAG. HMGA1’s wild-type and mutant 
3’-UTRs were inserted into the pGL3 reporter 
vector by Youbio (Changsha, China), which were 
named pGL3-BRD2-wt and pGL3-BRD2-mut. 
Subsequently, miR-143 mimics or NC mimics 
and the pGL3-BRD2-wt or pGL3-BRD2-mut 
were co-transfected into SRA01/04 cells using 
Lipofectamine 2000 Reagent (Invitrogen, USA). 
The firefly luciferase activity was measured 
with a dual luciferase reporter assay system 
(Promega, Beijing, China) after 24 h of culture, 
with renilla luciferase activity as an internal 
control.

Statistical analysis

GraphPad Prism was used to perform statisti-
cal analysis. From three independent experi-
ments, data were presented as mean ± SD. 
Two groups were compared using students’ 
t-tests. Multiple groups were compared using 
one-way ANOVA coupled with a post hoc 
Bonferroni test. P<0.05 indicated statistically 
significant differences.

Results

Identification of dysregulated miRNAs in cata-
ract

Five miRNA databases, including miRDB, miTar-
Base, miRMap, miRanda and TargetScan were 
used to select miRNAs. Veen results showed 
that 2690 miRNAs were filtered out from five 
databases (Figure 1A). The dysregulated miR-
NAs in cataract should be aberrantly expressed 
between cataract and myopia. Thus, for differ-
ential expression analysis, miRNAs were quan-
tified at a count-based level. In total, volcano 
results revealed that 200 miRNAs were differ-
entially expressed between cataract and myo-
pia, in which 152 miRNAs were upregulated 
and 48 miRNAs were downregulated in myopia 
compared with cataract (adjusted P-value <0.1 
and fold-change >2 or <1/2) (Figure 1B).

Bioinformatics analysis of cataract and myopia

Therewith, miRNA levels across cataract and 
myopia were systematically compared using 
clustering analysis. The differentially expressed 
miRNAs were anzlyed across the clusters of 
cataract patients and the myopia patients, 
showing that the miRNAs exhibited a distinct 
ability to differentiate between cataract and 
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Figure 2. Bioinformatics analysis of cataract and myopia. A: The differentially expressed miRNAs were analzyed in 
the clusters of cataract patients and the myopia patients; B: Heatmap was conducted to select the top 40 differen-
tially expressed genes (DEGs) between cataract and myopia.

myopia (Figure 2A). Heatmap revealed the  
top 40 differentially expressed genes (DEGs) 
between cataract and myopia (Figure 2B).

The top 5 upregulated and downregulated 
miRNAs in cataract compared to myopia

To identify whether these ncRNAs were present 
in cataract, the levels of the selected miRNAs 
were measured in cataract and myopia popula-
tion from the publicly available RNAseq datas-
et. Compared with myopia patients, the top 5 
upregulated miRNAs in cataract were miR-1, 
miR-10b, miR-23b, miR-143 and miR-145 (Fi- 
gure 3). On the contrary, the top 5 downregu-
lated miRNAs in cataract were miR-9, miR-124, 
miR-129, miR-219a and miR-654 compared 
with myopia (Figure 4).

Silencing of miR-143 suppressed cell prolifera-
tion and metastasis

Through bioinformatics analysis, miR-143 was 
found to be the most upregulated miRNA in 
cataract compared with myopia. MiR-143 inhib-
itor was employed to silence miR-143 in human 
lens epithelial SRA01/04 cells (P<0.05; Figure 
5A). Cell proliferation was found to be sup-
pressed after miR-143 inhibitor transfection 
(P<0.05; Figure 5B). Cell invasive and migra- 
tory activities were calculated using transwell 
and wound healing assays. As we expected, cell 

invasion (P<0.05) and migration (P<0.05) we- 
re inhibited after knocking down miR-143 
(Figure 5C and 5D). All the results illustrated 
that silencing of miR-143 suppressed cell pro-
liferation, invasion and migration in SRA01/04 
cells.

Network graphs indicated the target genes of 
miRNAs

To identify the functional miRNAs responsible 
for cataract progression, miRanda was applied 
to predict the miRNA binding sites of the dys-
regulated miRNAs. The target genes of upregu-
lated (Figure 6A) and downregulated (Figure 
6B) miRNAs were predicted. It illuminated 6 
target mRNAs of miR-143, including BRD2, 
KRAS, MAPK7, MAP3K7 and GXYLT1.

BRD2 was proved to be a target of miR-143

To explore that miR-143 targeted BRD2, 3’-UTR 
of BRD2 mRNA was mutated from UGAUGUCA 
to AGUAGAG in SRA01/04 cells (Figure 7A). To 
confirm that miR-143 directly binds BRD2, a 
luciferase reporter gene assay was conducted. 
The results indicated that wild type BRD2 
mRNA co-transfected with miR-143 mimic sh- 
owed reduced luciferase compared with wild 
type BRD2 mRNA co-transfected with NC mi- 
mic (P<0.05). In contrast, the luciferase of miR-
143 mimic co-transfected with mutant BRD2 
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Figure 3. The top 5 upregulated 
miRNAs in cataract compared to 
myopia. A-E: miR-1, miR-10b, miR-
23b, miR-143 and miR-145.

Figure 4. The top 5 downregulated 
miRNAs in cataract compared to 
myopia. A-E: miR-9, miR-124, miR-
129, miR-219a and miR-654.

mRNA showed no alteration compared with NC 
mimic co-transfected with mutant BRD2 mRNA 

(P>0.05; Figure 7B). Moreover, the mRNA and 
protein levels of BRD2 were significantly elevat-
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Figure 5. Knockdown of miR-143 inhibited cell proliferation and metastasis. A: MiR-143 inhibitor was employed to 
silence miR-143 in human lens epithelial SRA01/04 cells; B: Cell proliferation was found to be suppressed after 
transfecting the miR-143 inhibitor; C and D: Cell invasive and migratory activities were calculated using transwell 
(200×) and wound healing (100×) assays. NC: normal control. *P<0.05, **P<0.01, ***P<0.001.
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Figure 6. Network graphs indicated the target genes of miRNAs. The target genes of miRNAs were predicted. A: The 
target genes of some upregulated miRNAs in cataract compared to myopia; B: The target genes of some downregu-
lated miRNAs in cataract compared to myopia.

Figure 7. BRD2 was proved to be a target of miR-143. A: Tagetscan pre-
dicted the binding sequences between mIR-143 and BRD2, and 3’-UTR of 
BRD2 mRNA was mutated from UGAUGUCA to AGUAGAG in SRA01/04 cells; 
B: Luciferase reporter gene assay was performed to verify miR-143 direct 
binding to BRD2; C: The mRNA level of BRD2 after transfecting miR-143 
inhibitor; D: The protein level of BRD2 after transfecting miR-143 inhibitor. 
NC: normal control; WT: wild type. *P<0.05, **P<0.01.

ed after transfecting miR-143 inhibitor (both 
P<0.05; Figure 7C and 7D).

Silencing of BRD2 partially reversed the func-
tions of miR-143 inhibitor on proliferation and 
metastasis

By using RT-qPCR, we detected mRNA and pro-
tein levels of BRD2 following co-transfection 
with an inhibitor of miR-143 and si-BRD2 
(P<0.05; Figure 8A). Cell proliferation was en- 
hanced by silencing of BRD2, and combined 
transfections of miR-143 inhibitor and si-BRD2 
reversed the proliferation-inhibiting effect of 
miR-143 inhibitor (P<0.05; Figure 8B). Trans- 
well assay illustrated that cell invasion was 
reduced by silencing of BRD2 (P<0.05). Also, 

knockdown of BRD2 partially 
reversed the roles of miR-143 
inhibitor on cell invasion (P< 
0.05; Figure 8C). The knock-
down of miR-143 enhanced 
the migration (P<0.05), and 
knockdown of BRD2 reversed 
the effects of miR-143 inhibi- 
tor on cell migration (P<0.05) 
in wound healing assays 
(Figure 8D). All the findings 
showed that knockdown BRD2 
improved cell proliferation, in- 
vasion and migration. In addi-
tion, silencing of BRD2 partially 
reversed the functions of miR-
143 inhibitor on proliferation, 
invasion and migration.

Discussion

A cataract refers to the opacifi-
cation of the crystalline lens of 
the eye, resulting in a reduc-
tion in visual acuity. This ocular 
condition represents the most 
widespread and manageable 
etiology of visual impairment 
and blindness globally [23, 24]. 
Lens epithelial cells (LEC) from 
the outermost layer of the crys-
tal are the only single layer of 
the lens. While aging is widely 

recognized as the primary factor, cataract for-
mation can also be attributed to various other 
factors such as disease, trauma, medications, 
and genetic predisposition [25]. Cataract pa- 
thogenesis is complicated, and fibrosis to 
human lens epithelial cells (HLECs) is the most 
important factor contributing to cataract devel-
opment [26, 27]. MicroRNAs exert a significant 
influence on crucial biological processes, in- 
cluding cell migration and metabolism, through 
their ability to negatively modulate the transla-
tion and stability of target mRNAs [28, 29]. To 
explore the underlying mechanisms of cataract 
formation, a total of 2690 miRNAs were filtered 
out from five miRNA databases. Volcano plot 
differentiated the dysregulated miRNAs bet- 
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Figure 8. Silencing of BRD2 partially reversed the functions of miR-143 inhibitor on proliferation and metastasis. 
A: The mRNA and protein levels of BRD2 were detected after co-transfection of miR-143 inhibitor and si-BRD2; B: 
Co-transfection of miR-143 inhibitor and si-BRD2 reversed the effect of miR-143 inhibitor on cell proliferation; C and 
D: Knockdown of BRD2 reversed the effects of miR-143 inhibitor on cell invasion (200×) and migration (100×). NC: 
normal control. *P<0.05, **P<0.01, ***P<0.001.

ween cataract and myopia. Clustering analysis 
was subsequently performed to systematically 
compare miRNA levels across cataract and 
myopia. miR-143 exhibited the most signifi- 
cant disparity between cataract and myopia. 
Consequently, miR-143 was selected as the 
candidate for further experimentation.

Shortly after cataract extraction surgery, the 
remaining lens epithelial cells may undergo pro-
liferation. Simultaneously, a significant portion 
of the anterior LECs, located on the internal 
surface of the anterior lens capsule, migrate 
towards the previously unoccupied posterior 
capsule. Thus, hindering the proliferation and 
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migration of LECs could serve as a viable 
approach to prevent posterior capsule opacifi-
cation (PCO) [30]. MiR-143 exhibited inhibitory 
effects on cell proliferation and metastasis but 
promoted apoptosis in endometrial cancer 
[31]. However, an upregulation of miR-143 was 
observed in patients with aqueous humor [32]. 
In order to investigate the expression levels of 
miR-143 in cataract, a comprehensive analysis 
was conducted using five databases to identify 
miRNAs. The analysis revealed the co-existence 
of 2690 miRNAs across the five databases. 
Through comparing the miRNAs between myo-
pia and cataract, we identified 152 upregulated 
miRNAs and 48 downregulated miRNAs in myo-
pia. The heat map analysis revealed 20 most 
significantly upregulated and downregulated 
miRNAs. Consistent with previous research,  
our findings demonstrated an upregulation of 
miR-143 in cataract tissues compared to myo-
pia. Numerous studies have been conducted 
on the effects of miR-143, revealing its impact 
on cell migration and proliferation. The migra-
tion and proliferation of melanoma cancer cells 
were effectively inhibited, and apoptosis was 
induced, by the presence of miR-143 [33]. 
What’s more, miR-143 demonstrated the abi- 
lity to suppress cell proliferation, migration and 
invasion in breast cancer [34]. In the present 
study, miR-143 was found to be upregulated in 
LECs. Our study presents empirical evidence 
that miR-143 inhibitor has inhibitory effects  
on the proliferation and migration of LEC 
SRA01/04 cells. 

The Bromo/ExtraTerminal-domain proteins 
(BRD2, 3, and 4) have been identified as influ-
ential determinants of transcription programs. 
BRD2 actively participates in the process of 
cell mitosis, forming associations with tran-
scription complexes and acetylated chromatin 
throughout mitosis. Notably, BRD2 exhibits a 
specific affinity for the acetylated lysine-12 res-
idue of histone H4 through its two bromodo-
mains [35, 36]. The occurrence of mutations in 
the Brd2 gene results in embryonic lethality 
during the process of neurulation. To investi-
gate the underlying mechanism by which Brd2 
regulates neuronal differentiation, the pheno-
type of Brd2 - E2F1 double mutants was exam-
ined. The study revealed that the absence of 
Brd2 resulted in irregularities in the differen- 
tiation of neurons and progression of the cell 
cycle, which were subsequently rectified upon 

the elimination of the E2F1 gene. These find-
ings indicate that Brd2 plays a crucial role in 
the cessation of the cell cycle and the differen-
tiation of neuroepithelial cells in the central 
nervous system of mice, primarily through the 
E2F1 pathway [37]. The upregulation of BRD2 
was observed in chemotherapy-resistant adult 
T-LBL tissues, and this was found to be signifi-
cantly correlated with poorer progression-free 
survival and overall survival outcomes in a 
cohort of 85 adult T-LBL patients. In both in 
vitro and in vivo conditions, apoptosis induced 
by doxorubicin is suppressed by BRD2 through 
RasGRP1/Ras/ERK signaling pathway [38]. In 
vitro, Brd4 nullizygous embryos are incapable 
of maintaining an inner cell mass and die short-
ly after implantation [39]. It seems that there is 
currently no research available on the role of 
BRD2 in cataracts. Further studies may be 
needed to determine if there is any connection 
between the two. In this research, we found 
that miR-143 downregulated BRD2 expression 
by regulating its mRNA. BRD2 was predicted to 
be a target gene of miR-143, and a luciferase 
reporter assay was performed to verify the 
forecast. Silencing of miR-143 upregulated 
BRD2 expression in SRA01/04 cells. In addi-
tion, to prove the potential inhibitory function  
of miR-143 on SRA01/04 cell proliferation th- 
rough downregulation of BRD2, we employed a 
targeted siRNA approach to modulate BRD2 in 
SRA01/04 cells. Our results from BRD2 knock-
down experiments revealed a significant reduc-
tion in the expression of BRD2 transfected with 
BRD2 siRNA compared to control in SRA01/04 
cells. Additionally, we found that co-transfec-
tion of miR-143 inhibitor and BRD2 siRNA led to 
an increase in BRD2 expression when com-
pared to co-transfection with inhibitor NC and 
BRD2 siRNA. This further supports the idea 
that miR-143 can downregulate BRD2 expres-
sion. We performed CCK-8, wound-healing, and 
Transwell assays to investigate the functional 
significance of miR-143 and BRD2 in LEC prolif-
eration and metastasis. It was observed that 
knockdown of BRD2 partially reversed the 
effects of miR-143 inhibitor on these process-
es in SRA01/04 cells. These findings suggest 
that miR-143 may play a regulatory role in LEC 
proliferation and metastasis by directly binding 
to the mRNA of BRD2.

In conclusion, the research findings suggest 
that miR-143 has the potential to suppress the 
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proliferation, invasion, and migration of lens 
epithelial cells by regulating BRD2 expression. 
This could potentially lead to the development 
of a new therapeutic strategy for cataract 
patients. However, it is essential to note that all 
the experiments were performed in cells, and 
further in vivo studies are necessary to validate 
the findings in a more clinically relevant setting. 
Nonetheless, this research provides a strong 
foundation for future studies that may lead to 
the development of more effective therapies 
for cataracts.
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