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Abstract

Age-related cataract (ARC) is a progressive lens opacification that occurs from middle to old age. Eph-receptor
tyrosinekinase-type A2 (EphA2) has been reported to be associated with ARC. This work aims to investigate the
molecular mechanism of EphA2 in ARC. We treated human lens epithelial cells (SRA01/04) with different concentration
of H,0,to induce lens epithelial cell damage. Then, we found that H,O, treatment significantly suppressed cell viability
and enhanced the expression of EphA2 in the SRA01/04 cells. H,O, treatment repressed cell viability and enhanced
the levels of reactive oxygen species (ROS) in SRA01/04 cells, which was partly abolished by EphA2 up-regulation.
Moreover, EphA2 overexpression reduced H,O_-induced apoptosis of SRA01/04 cells. EphA2 up-regulation caused an
up-regulation of Bcl-2, and repressed the expression of Bax and Cleaved-caspase-3 in the SRA01/04 cells following
H,O, treatment. In conclusion, our data confirm that EphA2 overexpression enhances cell viability and inhibits apoptosis
in the H,O,-treated SRA01/04 cells, thereby reducing H,0,-induced damage of lens epithelial cells. Thus, this work

provides new insights into the mechanism of EphA2 in ARC.
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Introduction

Age-related cataract (ARC), also known as senile
cataract, is a progressive lens opacification that occurs
from middle to old age. Surgery is the only effective way
to improve the visual function of ARC patients. However,
the high cost limits the application of surgical treatment in
underdeveloped areas (Ono et al., 2010). At present, cataract
is still the main cause of low vision and blindness in the world
(Congdon et al., 2003).

The occurrence and development of ARC is a very
complicated process. Until now, the specific pathogenesis
of cataract has not yet been fully elucidated. Lens epithelial
cell apoptosis caused by oxidative stress is considered to be
one of the main mechanisms of ARC (Zori¢ et al., 2015).
Oxidative stress leads to disorders of cell metabolism,
damages intracellular proteins, DNA and mitochondria,
thereby causing cell apoptosis (Fukagawa et al., 2000, Résen
et al., 2001). Lens epithelial cells lack self-renewal ability,
so the lens is susceptible to oxidative stress. H,0, is used to
treat human lens epithelial cells to mimic cataract in vitro
experiments. H O, treatment increases the apoptotic cells in
lens epithelial cells, ROCK1 up-regulation modulates lens
epithelial cell apoptosis by regulating p53 expression (Hu et al.,
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2020). Inhibition of OIP5-ASI reduces H,O,-induced B3 cell
apoptosis and alleviates lens opacity in the ex vivo cataract
model (Jing et al., 2020).

A previous study has discovered a gene closely
associated with the pathogenesis of ARC, namely Eph-
receptor tyrosinekinase-type A2 (EphA2) (Jun et al., 2009).
EphA2 is widely expressed in corneal tissues, retina tissues
and lens. EphA2 plays a crucial role in maintaining the lens
transparency. The study revealed that the activated EphA2
suppresses corneal epithelial cell migration through regulating
the PI3K-Akt signaling pathway (Kaplan ez al., 2012). Cheng
etal. (2013) have found that EphA?2 participates in maintaining
the morphology, structure and differentiation of lens epithelial
cells. Knockout of EphA2 destroys the connecting fulcrum
between the hexagonal lens epithelial cells in the mouse
equator, thereby affecting its structure, proliferation, migration
and differentiation of lens epithelial cells. Thus, these data
demonstrated the crucial role of EphA2 in the pathogenesis
of ARC. However, the mechanism of EphA2 in ARC is
still unclear. In brain tissues of EphA2” mice, the levels of
the pro-apoptotic proteins, Cleaved-caspase-3 and Bax, are
significantly decreased, and the levels of the anti-apoptotic
protein, Bcl-2, are notably enhanced (Thundyil ez al., 2013).
EphA?2 silencing accelerates apoptosis in mesothelioma
cells through enhancing the expression of Bax and Cleaved-
caspase-3 (Mohammed et al., 2011). Therefore, we speculated
that EphA2 can have a protective effect on lens epithelial
cell apoptosis induced by oxidative stress. In this work, we
further verified our hypothesis through in vitro experiments.
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Material and Methods

Cell culture

Human lens epithelial cells (SRA01/04 cells) were
obtained from Zhongshan Ophthalmic Centre, Sun Yat-sen
University (Guangzhou, China). SRA01/04 cells were cultured
in Dulbecco’s modified eagle medium (DMEM) (Gibco,
Carlsbad, CA, USA) at 37 °C and 5% CO,. The medium
contained 10% fetal bovine serum (FBS) (Gibco) and 1%
penicillin/streptomycin. SRA01/04 cells were treated with
different concentration of H,0, (50, 100, 200, 300 uM) for 24 h.

Cell transfection

Full length EphA2 was subcloned into the vector
pIRES2-ZsGreenl (Clontech, Takara, Tokyo, Japan) by a
routine method, generating the vector pIRES2-ZsGreenl-
EphA2. The empty pIRES2-ZsGreenl-vector was used as
control. SRA01/04 cells were seeded into 6-well-plate and
incubated for 24 h. Then, SRA01/04 cells were transfected
with 2 pg pIRES2-ZsGreenl-vector or pIRES2-ZsGreenl-
EphA2 using 5 pL Lipofectamine™ LTX reagent (Invitrogen,
Carlsbad, CA, USA) as the instruction described. After 48 h of
transfection, the modified SRA01/04 cells were collected and
stored at -20 °C for further use. All protocols were performed
according to the Declaration of Helsinki and authorized by the
Ethics Committee of the First Affiliated Hospital of USTC.

Quantitative real-time PCR (qRT-PCR)

QRT-PCR was used to measure EphA2 expression in
SRAO01/04 cells. TRIzol reagent (Invitrogen) was used to
extract total RNA from SRA01/04 cells. RNA integrity was
examined by 1.5% agarose gel electrophoresis. Complementary
DNA was generated using First Strand cDNA Synthesis
Kit (TOYOBO, Tokyo, Japan). PCR was performed using
SYBR gqPCR Mix (TOYOBO) on a Real-time PCR system
(Bio-Rad, Hercules, CA, USA). GAPDH was used as an
internal control. Primer sequences were as follows: EphA2-F:
5’-CCACCACAACATCATCCGCCTA-3’; EphA2-R:
5’-CACGCTGAACTCGCCATCCTT-3’; GAPDH-F: 5’-GA
CACCCACTCCTCCACCTTT-3’; GAPDH-R: 5’-CCAC
CCTGTTGCTGTAGCCAA-3". The relative expression of
EphA2 was analyzed using 24T method for quantification.

Western blot (WB) analysis

SRA01/04 cells were lysed using RIPA Lysis Buffer
(Beyotime Biotechnology, Shanghai, China) to extract
total protein from cells. BCA Protein Assay Kit (Beyotime
Biotechnology) was used to measure the concentration of
proteins. Protein samples were separated by 10% SDS-PAGE,
and the separated proteins were transferred onto PVDF
membranes (Merck Millipore, Billerica, MA, USA). The
membranes were blocked with blocking buffer (Beyotime
Biotechnology) and then incubated with primary antibodies,
anti-Bcl-2 (1: 1000, ProteinTech Group, Chicago, IL, USA),
anti-Bax (1: 1000, ProteinTech Group), anti-Caspase-3 (1: 1000,
ProteinTech Group) or anti-Cleaved-caspase-3 (1:500, Abcam,
Cambridge, MA, USA) at 4 °C overnight. The membranes
were incubated with goat anti-rabbit IgG-labeled with
horseradish peroxidase (1:1000, Beyotime Biotechnology).
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GADPH antibody (1:1000, Goodhere, Hangzhou, China) was
used as a reference protein for normalization. The data were
analyzed by Image J software.

Cell viability

Viability of SRA01/04 cells was examined by the Cell
Counting Kit-8 (BestBio, Shanghai, China). SRA01/04 cells
were seeded into 96-well plate and incubated with different
concentrations of H,O, for 24 h. Then, 10 uL. CCK-8 reagent
was added into each well, and incubated with cells for 2 h.
The absorbance of each well at 450 nm was measured on a
microplate reader (Tecan Safire, Ménnedorf, Switzerland).

Apoptosis

SRA01/04 cells were treated with 200 uM H, O, for 24
h, and then the apoptosis of SRA01/04 cells was examined
applying Annexin V-FITC/PI Apoptosis Detection Kit
(eBioscience, San Diego, CA, USA). Briefly, SRA01/04 cells
were washed with PBS buffer, and then stained with Annexin
V-FITC (10 puL) and PI Staining Solution (10 pL) at darkness
for 20 min. Then, the cell suspension was mixed with 400
pL 1 x Binding Buffer on ice. Apoptosis was determined by
flow cytometry within 1 h.

Detection of reactive oxygen species (ROS)

Reactive Oxygen Species Assay Kit (KeyGen Biotech,
Nanjing, Jiangsu) was used to measure the levels of ROS in
SRAO01/04 cells following the protocol of the manufacturer.
SRAO01/04 cells (2 x 105 cells/well) were incubated with 200
uM H,0O, in a 6-well plate for 24 h. After that, SRA01/04
cells were stained with 10 uM DCFH-DA at darkness for 25
min. The fluorescence intensity of the SRA01/04 cells was
observed under a confocal laser scanning microscope.

Statistical analysis

The independent experiments were performed three
times, and each independent experiment contained three
technical replicates. The data were analyzed using SPSS 16.0
(IBM, Armonk, NY, USA) and GraphPad Prism 5 (San Diego,
CA, USA) statistical software. The values were reported as
mean * standard deviation. Two-tailed Student’s t-tests were
used to analyze the statistical difference between two groups.
One-way ANOVA or Least-significant difference was used to
analyze the statistical difference among multiple groups. P <
0.05 was considered as a significant difference.

Results

H,O, treatment reduced cell viability and enhanced
EphA2 expression in SRA01/04 cells.

To explore the biological role of EphA2 in ARC,
SRAOQ1/04 cells were treated with H O, to mimic cataract
in vitro. The data obtained from CCK-8 assay showed that
50 uM H, 0, had no effect on SR A01/04 cell viability. However,
H,0,at 100, 200 and 300 uM reduced SR A01/04 cell viability,
although at different extent (Figure 1A). Thus, we suggested
that H,O, repressed viability of SRA01/04 cells in a dose-
dependent manner. Subsequently, we found that the gene



Role of EphA2 in ARC

and protein expression of EphA2 in SRA01/04 cells were
significantly enhanced in the presence of 100 and 200 uM
H,0,, especially 200 uM of H,O, (Figure 1B-C). These data
revealed that H,O, treatment reduced cell viability and

enhanced EphA2 expression in SRA01/04 cells.

EphA2 overexpression promoted cell viability
of H,O,-treated SRA01/04 cells.

Next, EphA2 was overexpressed in SRA01/04 cells to
verify the biological role of EphA2 in H,O,-treated SRA01/04
cells. QRT-PCR and WB data showed that the gene and protein
expression of EphA2 in SRA01/04 cells were significantly
enhanced in the presence of pIRES2-ZsGreen1-EphA2 (Figure
2A-B). We also found that EphA2 overexpression promoted
cell viability of SRA01/04 cells. The cell viability of SRA01/04
cells was notably reduced following treatment of H,O,,
which was enhanced by EphA2 overexpression (Figure 2C).
Moreover, compared with SRA01/04 cells, the levels of ROS
were enhanced by H,O, treatment. EphA2 up-regulation
severely reduced the levels of ROS in H,0,-treated SRA01/04
cells (Figure 2D). Therefore, these findings revealed that
EphA2 overexpression promoted cell viability and reduced
the levels of ROS in H,O,-treated SRA01/04 cells.

EphA2 overexpression repressed apoptosis of H,0,-
treated SRA01/04 cells

We further explored the effect of EphA2 overexpression
on apoptosis of H,O -treated SRA01/04 cells by flow
cytometry. Figure 3 shows that EphA2 overexpression had
no effect on apoptosis of SRA01/04 cells. However, EphA2
overexpression led to a decrease in apoptosis of SRA01/04
cells in the presence of H,O, (Figure 3). Compared with normal
SRA01/04 cells, H,O, treatment notably reduced Bcl-2
expression and enhanced Bax expression in SRA01/04 cells.
EphA2 overexpression caused an up-regulation of Bel-2 and
a down-regulation of Bax in H O, -treated SRA01/04 cells
(Figure 4). Thus, H,O, treatment enhanced the expression of
Bcl-2/Bax, which was abolished by EphA2 overexpression.
Furthermore, the expression of Caspase-3 in SRA01/04 cells
was enhanced in the presence of H,O,. EphA2 overexpression
had on influence on the expression of Caspase-3 in SRA01/04
cells (Figure 4). However, H,O, treatment significantly
enhanced Cleaved-caspase-3 expression in SRA01/04 cells.
EphA2 overexpression led to a decrease of Cleaved-caspase-3
expression in SRA01/04 cells (Figure S1). Taken together,
these data confirmed that EphA2 overexpression repressed
apoptosis of H,O,-treated SRA01/04 cells.

Figure 1 - H,O, repressed cell viability and enhanced EphA2 expression in SRA01/04 cells. SRA01/04 cells were treated with different concentration
of H,0, (50, 100, 200, 300 pM) for 24 h. (A) CCK-8 assay was performed to examine cell viability of SRA01/04 cells. (B-C) QRT-PCR and WB were
performed to examine the gene and protein expression of EphA2 in SRA01/04 cells. "P < 0.05, vs. Control or 0 or 100 group.
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Figure 2 — EphA2 overexpression enhanced cell viability and reduced ROS levels in H,O,-treated SRA01/04 cells. SRA01/04 cells were transfected
with pIRES2-ZsGreen1-EphA2 or pIRES2-ZsGreenl-vector, and then treated with 200 uM H,0, for 24 h. (A-B) QRT-PCR and WB were performed to
examine the gene and protein expression of SRA01/04 cells. (C) CCK-8 assay was performed to detect cell viability of SRA01/04 cells. (D) The levels
of ROS in SRA01/04 cells were assessed using DCFH-DA- fluorescent probe. "P < 0.05, vs. Vector group; *P < 0.05, vs. H,0, group.

Figure 3 — EphA2 overexpression repressed apoptosis of H,0,-treated SRA01/04 cells. SRA01/04 cells were transfected with pIRES2-ZsGreen1-EphA2
or pIRES2-ZsGreenl-vector, and then treated with 200 uM H,0, for 24 h. Flow cytometry was performed to estimate apoptosis of SRA01/04 cells. "P
<0.05, vs. Vector + H,0, group.
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Figure 4 — EphA2 overexpression enhanced Bcl-2 expression and inhibited Bax expression in H,O,-treated SRA01/04 cells. SRA01/04 cells were
transfected with pIRES2-ZsGreen1-EphA2 or pIRES2-ZsGreenl-vector, and then treated with 200 uM H,O, for 24 h. WB was performed to examine
the expression of Bcl-2, Bax, Caspase-3 and the ratio of Bax/Bcl-2 in SRA01/04 cells. "P < 0.05, vs. Vector group. *P < 0.05, vs. Vector + H,O, group.

Discussion

The oxidation-antioxidant system plays a vital role in
maintaining the normal physiological metabolism of the lens
and the stability of the internal environment (Truscott, 2005).
H,0, is one of the main oxides in the lens. Exposure of H,0,
in lenses causes rupture of the lens capsule, degenerative lens
epithelial cells and lens opacity, which is effectively prevented
by Ginsenoside Rgl (Zhang et al., 2021). In the present study,
we also treated SRA01/04 cells with H,O, to induce lens
epithelial cell damage. We found that H O, notably repressed
cell viability of SRA01/04 cells in a dose-dependent manner.

In addition, EphA2 was highly expressed in SRA01/04 cells
after treated with different concentration of H,O,. EphA2 plays
an indispensable role in the cytoarchitecture and refractive
quality of the lens, and it is important in maintaining lens
clarity with age (Jun et al, 2009; Shi et al., 2012). Thus,
these data suggested that EphA2 was closely associated with
H,0,-induced lens epithelial cell damage.

Accumulating research has confirmed the biological role
of EphA2 in ARC. EphA2 has been closely associated with
loss of eye lens transparency, or cataract. Epha2 participates
in the complex, global patterning of lens fiber cells, which is



necessary for maximal optical quality (Zhou and Shiels, 2018).
Common variants in EPHA2 showed significant association
with cortical cataract, such as rs7543472 and rs3754334 (Yang
et al., 2013, Aslam et al., 2020). Previous studies mostly
focused on the single nucleotide polymorphism of EphA2
in ARC. In the present study, we attempted to determine the
specific mechanism of action of EphA2 in ARC. We found
that EphA2 overexpression enhanced cell viability of H,O,-
treated SRA01/04 cells. In addition, H,O, treatment caused an
increase in the levels of ROS in SRA01/04 cells, which was
effectively suppressed by EphA2 overexpression. H 0, is a
powerful ROS that can penetrate the cell membrane, damage
the mitochondrial respiratory chain and DNA, and induce cell
apoptosis and damage (Silvers and Bowden, 2010). Oxidative
stress-induced lens epithelial cell injury plays an important
role in the pathogenesis of ARC (Lu et al., 2019). Our data
indicated that EphA2 overexpression may reduce H,O,-induced
SRA01/04 cell damage in the development of ARC.

EphA2 up-regulation had an inhibiting effect on
apoptosis of H,O -treated SRA01/04 cells. Moreover,
EphA2 overexpression caused an up-regulation of Bcl-2,
and led to a down-regulation of Bax in the H,O,-treated
SRAO01/04 cells. EphA2 overexpression had no effect on
the expression of Caspase-3 in the H,O,-treated SRA01/04
cells. However, EphA2 overexpression led to a decrease of
Cleaved-caspase-3 expression in H,O,-treated SRA01/04
cells. Bcl-2 is a mitochondrial membrane protein, which
plays a regulatory role in cell apoptosis. Bcl-2 inhibits the
translocation of cytochrome C, blocks the activation of
Caspase, and then reduces cell apoptosis (Czabotar et al.,
2014). Bcl-2 up-regulation or Bax down-regulation reduces
H,0,-induced cell apoptosis (Fang et al., 2012). Thus, EphA2
regulates H,O,-induced apoptosis of SRA01/04 cells through
regulating the expression of apoptosis-related proteins, Bcl-2,
Bax and Cleaved-caspase-3. Taken together, these findings
demonstrated that EphA2 overexpression attenuated H,O,-
induced damage of lens epithelial cells through enhancing
cell viability and inhibiting apoptosis (Figure S2).

A previous study has demonstrated that inhibition
of NEATT1 attenuates H,O,-induced oxidative stress and
apoptosis of SRA01/04 cells via NF-kB/p65 and p38
MAPK signaling pathways (Zhou et al., 2020). EphA2
down-regulation represses the activation of MAPK and AKT
signaling pathways and extracellular matrix in lens cells, and
then induces the occurrence of cataract (Ma ef al., 2017).
Thus, we speculated that EphA2 overexpression may repress
H,0,-induced oxidative stress and apoptosis of SRA01/04 cells
through MAPK signaling pathway. However, the underlying
mechanism of EphA2 in alleviating the development of ARC
still needs further research.

In conclusion, our data revealed that EphA2
overexpression enhanced cell viability and inhibited apoptosis
in the H,0,-treated SRA01/04 cells, thereby reducing H,O_-
induced damage of lens epithelial cells. Thus, this work
provides new insights into the mechanism of EphA2 in ARC.

Acknowledgements

This study was supported by the Natural Science
Foundation of Anhui (1908085MH253) and the Technical
Innovation Guidance Plan of Hunan Province (2017SK51206).

Jietal.

Conflict of Interest

The authors declare no conflict of interest.

Author Contributions

QJ conceived and the study, QJ, JL, GW, LL, JZ conducted
the experiments and analyzed the data, QJ wrote the manuscript,
all authors read and approved the final version.

References

Aslam S, Khosa T, Akbar A, Latif M, Chaudhary M, Shaikh R and
Igbal F (2020). Single nucleotide polymorphism (rs7543472)
in EPHA?2 gene is associated with age-related cataract in
subjects enrolled from Multan in southern Punjab: A case-
control study. JPMA 70:583-590.

Cheng C, Ansari MM, Cooper JA and Gong X (2013). EphA2
and Src regulate equatorial cell morphogenesis during lens
development. Development 140:4237-4245.

Congdon NG, Friedman DS and Lietman T (2003) Important causes
of visual impairment in the world today. JAMA 290:2057-2060.

Czabotar PE, Lessene G, Strasser A and Adams JM (2014) Control
of apoptosis by the BCL-2 protein family: Implications for
physiology and therapy. Nat Rev Mol Cell Biol 15:49-63.

Fang Y, Mo X, Luo Y and Lu Y (2012) BAX gene over-expression
via nucleofection to induce apoptosis in human lens epithelial
cells. Exp Biol Med 237:1000.

Fukagawa NK, Timblin CR, Buder-Hoffman S and Mossman BT (2000)
Strategies for evaluation of signaling pathways and transcription
factors altered in aging. Antioxid Redox Signal 2:379-389.

Hu S, Su D, Sun L, Wang Z, Guan L, Liu S, Zhao B, Liu Y, Shi C,
Yu J et al. (2020) High-expression of ROCK 1 modulates the
apoptosis of lens epithelial cells in age-related cataracts by
targeting p53 gene. Mol Med 26:124.

Jing R, Ma B, Qi T, Hu C, Liao C, Wen C, Shao Y and Pei C (2020)
Long noncoding RNA OIP5-AS1 inhibits cell apoptosis
and cataract formation by blocking POLG expression under
oxidative stress. Invest Ophthalmol Vis Sci 61:3.

Jun G, Guo H, Klein BE, Klein R, Wang JJ, Mitchell P, Miao H,
Lee KE, Joshi T, Buck M et al. (2009) EPHA?2 is associated
with age-related cortical cataract in mice and humans. PLoS
Genet 5:¢1000584.

Kaplan N, Fatima A, Peng H, Bryar PJ, Lavker RM and Getsios S
(2012) EphA2/Ephrin-A1 signaling complexes restrict corneal
epithelial cell migration. Invest Ophthalmol Vis Sci 53:936-945.

Lu B, Christensen I, Yu T, Wang C, Yan Q and Wang X (2019)
SUMOylation evoked by oxidative stress reduced lens
epithelial cell antioxidant functions by increasing the stability
and transcription of TP53INP1 in age-related cataracts. Oxid
Med Cell Longev 2019:7898069.

Ma X, MaZ, Jiao X and Hejtmancik JF (2017) Functional non-coding
polymorphism in an EPHA2 promoter PAX2 binding site
modifies expression and alters the MAPK and AKT pathways.
Sci Rep 7:9992.

Mohammed K, Wang X, Goldberg E, Antony V and Nasreen N
(2011) Silencing receptor EphA2 induces apoptosis and
attenuates tumor growth in malignant mesothelioma. Am J
Cancer Res 1:419-431.

Ono K, Hiratsuka Y and Murakami A (2010) Global inequality in
eye health: Country-level analysis from the Global Burden of
Disease Study. Am J Public Health 100:1784-1788.

Rosen P, Nawroth P, King G, Mdller W, Tritschler H and Packer L
(2001) The role of oxidative stress in the onset and progression
of diabetes and its complications: A summary of a congress
Series sponsored by UNESCO-MCBN, the American Diabetes
Association and the German Diabetes Society. Diabetes Metab
Res Rev 17:189-212.



Role of EphA2 in ARC

Shi'Y, De Maria A, Bennett T, Shiels A and Bassnett S (2012) Arole
for epha? in cell migration and refractive organization of the
ocular lens. Invest Ophthalmol Vis Sci 53:551-559.

Silvers AL and Bowden GT (2010) UVA irradiation-induced activation
of activator protein-1 is correlated with induced expression
of AP-1 family members in the human keratinocyte cell line
HaCaT. Photochem Photobiol 75:302-310.

Thundyil J, Manzanero S, Pavlovski D, Cully TR, Lok KZ,
Widiapradja A, Chunduri P, Jo DG, Naruse C, Asano M et
al. (2013). Evidence that the EphA2 receptor exacerbates
ischemic brain injury. PloS One 8:e53528.

Truscott RJ (2005) Age-related nuclear cataract-oxidation is the key.
Exp Eye Res 80:709-725.

Yang J, Luo J, Zhou P, Fan Q, Luo Y and Lu Y. (2013). Association
of the Eph receptor tyrosinekinase-type A2 (EPHA2) gene
polymorphism rs3754334 with age-related cataract risk: A
meta-analysis. PloS One 8:¢71003.

Zhang G, Zhang M, Yu J, Kang L and Guan H (2021) Ginsenoside
Rgl prevents HO-induced lens opacity. Curr Eye Res. doi:1
0.1080/02713683.2020.1869266

Zhou T, Yang M, Zhang G, Kang L, Yang L and Guan H (2020) Long
non-coding RNA nuclear paraspeckle assembly transcript 1
protects human lens epithelial cells against HO stimuli through
the nuclear factor kappa b/p65 and p38/mitogen-activated
protein kinase axis. Ann Transl Med 8:1653.

Zhou'Y and Shiels A (2018) Epha2 and Efna5 participate in lens cell
pattern-formation. Differentiation 102:1-9.

Zori¢ L, Miric D and Kisic B (2015) Basic review of the oxidative
stress role in age-related cataractogenesis. In: Babizhayev MA,
LiDWC, Kasus-Jacobi A, Zori¢ L and Ali6 JL (eds) Studies on
the cornea and lens oxidative stress in applied basic research
and clinical practice. Springer, New York, pp 147-154.

Supplementary material
The following online material is available for this article:

Figure S1 — EphA2 overexpression enhanced Cleaved-
caspase-3 expression in H,O,-treated SRA01/04 cells.
Figure S2 — The mechanism of action of EphA2 in ARC.

Associate Editor: Ricardo G. Correa

License information: This is an open-access article distributed under the terms of the Creative
Commons Attribution License (type CC-BY), which permits unrestricted use, distribution
and reproduction in any medium, provided the original article is properly cited.


https://www.scielo.br/pdf/gmb/v44n3/1415-4757-GMB-44-3-e20200414-s1.pdf
https://www.scielo.br/pdf/gmb/v44n3/1415-4757-GMB-44-3-e20200414-s2.pdf

