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Abstract

Choroidal neovascularization (CNV) is the basic feature of neovascular age-related macular degeneration (AMD), the leading
cause of blindness in elders. Macrophages and microglia promote CNV via producing pro-angiogenic factors and inflammatory
cytokines. Transcription factor E26 transformation specific-1 (Ets1) plays a pro-angiogenic role via its pro-inflammatory func-
tion. In this study, Ets1 increased and localized in the macrophages and microglia of a mouse laser-induced CNV region. Ets1
siRNA intravitreal injection ameliorated the leakage and area of CNV, as well as inhibiting the dysfunction of retinal pigment
epithelium (RPE) cells and the activation of macrophages/microglia. Taken together, we provide a new insight into the molecular
mechanism of CNV progression, in which Etsl can be a new therapeutic target.
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Introduction

Choroidal neovascularization (CNV) is the fundamental char-
acteristic of neovascular age-related macular degeneration
(AMD), which is the leading cause of blindness in industrial
societies (Luu and Palczewski 2018). Vascular endothelial
growth factor (VEGF) has been confirmed as the major
influencing factor in CNV formation (D’Amore 1994).
Following this discovery, the era of intravitreal anti-VEGF
drugs emerged and is still the first-line therapy for CNV
(Heier et al. 2012; Hussain and Ciulla 2017). Nevertheless,
CNV reduction requires consecutive injections and results in a
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lifelong treatment for the vast majority of patients.
Additionally, following 7 years of CNV onset, approximately
80% CNV patients have no response to anti-VEGF therapy
(Bakri et al. 2018; Rofagha et al. 2013). Therefore, novel and
fundamental approaches are necessary to investigate more ef-
fective therapeutic strategies associated with further cellular
and molecular mechanisms.

Retinal pigment epithelium (RPE) cells, forming a single
cell layer that separates blood vessels from photoreceptors,
accomplish a critical role in retinal homoeostasis (Strauss
2005) and morbidity, such as neovascular AMD
(Kaarniranta et al. 2013). RPE cells secret pro-inflammatory
cytokines (Tseng et al. 2013), oxidative lipids (Mettu et al.
2012) and pro-angiogenesis molecules (Ford et al. 2011;
Grossniklaus et al. 2002), promoting the neovascular AMD
development. Additionally, a number of AMD-associated in-
sults may disrupt RPE lysosomes. For example, the compo-
nent of lipofuscin granules (LGs)-A2E has been shown to
permeabilize RPE lysosomes, leading to progressive RPE cell
dysfunction and death, often associated with drusen deposi-
tion (Schutt et al. 2002).

Recent studies have focused on the influence of mononu-
clear phagocytes, such as macrophages and microglia, on
CNV. Macrophages and microglia promote neovasculariza-
tion via producing pro-angiogenic factors, such as platelet-
derived growth factor 3 (PDGF-f3), fibroblast growth factor
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1 (FGF-1), FGF-2 and transforming growth factor 31
(TGF-31) in the laser spot and secreting inflammatory cyto-
kines including tumor necrosis factor o« (TNF-c), interleukin
6 (IL-6) and C-X-C motif chemokine ligand 1 (CXCL1) (Li
etal. 2017). Systemic interferon 3 (IFN-[3) therapy of a mouse
laser-induced CNV model effectively attenuates microgliosis
and macrophage responses in the early stage of disease and
significantly reduces CNV size in the late phase (Luckoff et al.
2016). Additionally, direct inhibition of retinal microglia by
minocycline dramatically suppresses CNV formation, which
is associated with the migration inhibition of lectin positive
cells, which are possibly retinal macrophages/microglia
(Huang et al. 2013).

E26 transformation specific-1 (Etsl), the vital member of
the E26 transformation-specific sequence (Ets) transcription
factor family, is a master regulator of endothelial cell (EC)
gene transcription. Upregulation of Ets1 in quiescent ECs is
sufficient to convert them to an angiogenic state and the de-
pletion of Ets1 impairs vascular development during embryo-
genesis (Oda et al. 1999; Wei et al. 2009). The Ets motif is
found in nearly all angiogenic transcriptional enhancers
(Hashiya et al. 2004). Ets1 also plays a pro-inflammatory role.
For example, Ets] mediates the formation of arterial neointi-
ma in a rat carotid artery balloon injury model by regulating
the activation of pro-inflammatory cytokines and adhesion
molecules, including IL-6, monocyte chemoattractant protein
1 (MCP-1), P-selectin and E-selectin (Feng et al. 2010).
Additionally, Ets1 blockade results in significant reductions
in glomerular injury score, fibronectin expression, proteinuria
and macrophage infiltration in hypertensive Dahl salt-
sensitive rats (Feng et al. 2015). However, the potential role
and mechanism of Ets1 in CNV is unclear.

In the present study, Ets1 expression increased in a mouse
laser-induced CNV model and localized in the macrophages
and microglia of the CNV region. Etsl siRNA intravitreal
injection alleviated the leakage and area of CNV, as well as
the dysfunction of RPE cells and the activation of
macrophages/microglia inside the CNV region.

Materials and methods
Mouse laser-induced CNV model

Adult C57BL/6 (B6) mice (Experimental Animal Center of
Soochow University, Suzhou, Jiangsu, China) were used for
the CNV model construction. All animal experiments were
performed in accordance with the requirements of the
Animal Welfare Committee of Soochow University. The
study adhered to the ARVO Statement for the Use of
Animals in Ophthalmic and Vision Research. Adult C57BL/
6J (B6) mice were anesthetized by intraperitoneal injection
with 0.5% pentobarbital (0.1 ml per 10 g weight) and pupils
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were dilated with topical administration of tropic amide phen-
ylephrine eye drops (Santen, Osaka, Japan). Laser photocoag-
ulation (659 nm, 50-um spot size, 0.05-s duration, 250 mW)
with a hand-held contact fundus lens (Ocular Instruments,
Bellevue, WA) was performed to burn the retina at the 3, 6,
9 and 12 o’clock positions. The time at which a bubble was
observed, indicating rupture of Bruch’s membrane, was re-
corded. All mice were randomly divided into six groups based
on the time after laser treatment (normal, 1 day, 3 days, 7 days,
14 days and 28 days). For western blot analysis, each group
contained 24 mice that received laser treatment and 15 mice
that did not receive laser treatment constituted the normal
group. In the normal and CNV 7-day groups, another 30 mice
(60 eyeballs) were included for immunofluorescence and cho-
roidal flat mount.

Western blot

To detect the protein level of molecules, we extracted mouse
choroid-RPE-retina complex from three mice in the normal
group and at 1 day, 3 days, 7 days, 14 days and 28 days after
laser injury. Proteins and a molecular weight marker were
separated by 10% SDS-PAGE and transferred to a PVDF
membrane. The membrane was then incubated with primary
antibodies for Ets1 (1:500; Abcam, Cambridge, MA, USA),
VEGF (1:500; Santa Cruz Biotechnology) and GAPDH
(1:2000; Santa Cruz Biotechnology). The antibodies were in-
cubated in 5% skim milk overnight at 4 °C and reacted with
HRP-conjugated secondary antibodies (1:2000; Thermo
Scientific, Rockford, IL) at 37 °C for 2 h. The blots were then
incubated with chemifluorescent reagent ECL (Thermo
Scientific, Rockford, IL, USA) and exposed to X-ray film in
the dark. The intensity of the GAPDH signal was used as an
endogenous control and the band optical density was quanti-
fied by ImagelJ software (National Institutes of Health,
Bethesda, MD, USA).

Immunofluorescence

Ets1 tissue localization was examined on the 8-um cryosec-
tions of eight eyes enucleated in each group (normal and day 7
after laser photocoagulation). The cryosections were blocked
with 3% BSA for 4 h at room temperature, then incubated
with Etsl, CD31, or F4/80 antibodies (all antibodies 1:50;
Abcam, Cambridge, MA, USA) at 4 °C overnight. For
CD31 staining, antigen retrieval was obtained via a heated
water bath at 37 °C for 10 min. Thereafter, the slides were
stained with Alexa Fluor 488 conjugated goat anti-mouse IgG,
Alexa Fluor 546 conjugated goat anti-rabbit IgG (both anti-
bodies 1:200; Invitrogen, Carlsbad, CA, USA) and DAPI
(1:1000; Sigma-Aldrich). The photomicrographs were taken
by a Leica TCS SP8 confocal microscope (Buffalo Grove, IL,
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USA). Fluorescence and co-localization were analyzed using
Image] software.

Intravitreal injection

The intravitreal injection of 1 pl of scramble siRNA, Etsl
siRNA (both siRNA 35 ng/ul; GenePharma, Suzhou,
China), or vehicle (PBS solution) was given on day 3 and
mice were killed on day 7 after laser treatment. The CNV 7-
day group represented laser-induced CNV without any
injection.

Fundus fluorescein angiography/indocyanine green
angiography

To confirm the effect of Ets1 siRNA on CNV formation, fluo-
rescein angiography was performed in the normal group or
7 days after laser photocoagulation. The development of
CNV was evaluated using Heidelberg Spectralis HRA
(Heidelberg, Germany) and images were captured 2 min after
0.3 ml of 2% fluorescein sodium (Alcon Laboratories, Fort
Worth, TX, USA) or indocyanine green (ICG) (6 mg/kg;
Sigma-Aldrich) was intraperitoneally injected.

Fundus autofluorescence

Fundus autofluorescence (FAF) was performed using the
Heidelberg Spectralis HRA (Heidelberg, Germany). The pu-
pils were dilated with topical tropicamide (0.5%; Alcon) and
the cornea was lubricated with GenTeal Gel (Novartis) before
examination. The outlines of the CNV lesions in FAF images
were manually selected and the area and intensity of autoflu-
orescence were analyzed by ImageJ software.

Choroidal flat mount and immunofluorescence
staining

Eighteen eyes (six eyes from three mice/each group) of the
normal, 7 days after laser treatment and Etsl-treated laser
groups were used for choroidal flat mount and immunofluo-
rescence staining. The eyes were enucleated and immediately
fixed in 4% paraformaldehyde (Guoyao Group of Chemical
Reagents, Beijing, China) in pH 7.3 PBS for 1 h. Under a
biopsy microscope, the anterior segments were wiped out
and the neurosensory retinas were detached and separated
from the optic nerve head. The remaining eyecups were
washed with cold ICC buffer (PBS containing 0.5% BSA,
0.2% Tween-20 and 0.1% Triton X-100). A 1 mg/ml solution
of Alexa Fluor 488 conjugated Etsl and Alexa Fluor 568
conjugated F4/80, Alexa Fluor 488 conjugated Etsl and
Alexa Fluor 568 conjugated Ibal, Alexa Fluor 568 conjugated
phalloidin and Alexa Fluor 488 conjugated isolectin-B4 (IB4;
1:200; Griffonia simplicifolia), Alexa Fluor 488 conjugated

IB4 and Alexa Fluor 568 conjugated CD68 were prepared in
ICC buffer. All the antibodies are from Invitrogen-Molecular
Probes (Carlsbad, CA, USA). The eyecups were incubated
with the above fluorescent dyes in a humidified chamber at
4 °C with gentle shaking for 4 h, followed by washing with
cold ICC buffer. Four or five radial cuts were made toward the
optic nerve head for flat mounting of the sclera/choroid/RPE
complexes with the gel (Gel-mount; Biomedia Corp., Foster
City, CA). The samples were covered and sealed for confocal
microscopic analysis. Ibal-positive cells were counted on
stained choroidal flatmounts up to the ciliary body and on
the outer segment side of the retina with Imagel software
(surface covered by fluorescein staining).

CNV volume quantification

Z-stack images of CNV retinal flat mounts stained with
isolectin B4 were acquired using a laser scanning confocal
microscope with a 10x objective lens. The image stacks were
rendered in 3D using IMARIS imaging software (Carl Zeiss)
and processed to digitally extract the fluorescent lesion area.

Statistical analysis

All data were represented as mean + standard error of the
mean (SEM). Comparisons were made by one-way ANOVA
followed by Dunnet’s ¢ test. Statistical analysis was performed
by using SPSS 13.0. P < 0.05 indicated statistical significance.

Results
Ets1 increases and localizes in the CNV region

To detect Ets1 expression following CNV, a mouse CNV model
was constructed by laser photocoagulation. The Ets1 and VEGF
protein level increased in the CNV group from 3 days, reaching
a peak at 7 days, then declined to normal level at 28 days
(Fig. 1a, b). Ets1 was co-localized with CD31 (a vascular en-
dothelial marker) (Fig. 1d”), indicating that Ets1 was localized
in the CNV region. Additionally, Ets1 was co-localized with F4/
80 (a macrophage/microglia marker; Fig. 1e”) and Ibal (also a
macrophage/microglia marker; Fig. 1£”). In the normal group,
there were no Ibal-positive cells in the choroid while Ibal-
positive cells increased following CNV (Fig. 1g). The results
suggest that Etsl increases and localizes in the macrophages
and microglia of the CNV region, giving a hint that Ets] might
participate in the pathogenesis of CNV.

Ets1 siRNA ameliorates the leakage of CNV

To confirm the role of Etsl in CNV, Etsl siRNA intravit-
real (IVT) injection was applied in the mouse CNV model.
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<« Fig. 1 Etsl increases and localizes in the CNV region. The mouse laser-
induced CNV model was performed. (a) Western blot and (b)
quantification analysis of Ets1 and VEGF expression in mouse choroid-
RPE-retina complex took GAPDH as the loading control. P <0.05 vs
each normal group. (c, ¢’, ¢”, ¢, d, d’, d”, d”’) Choroid-RPE-retina
tissues were sectioned and stained with the nuclear marker DAPI (blue),
anti-Ets1 (green) and anti-CD31 (a vascular endothelial marker, red)
antibodies. Scale bar =50 um. n =3 in each group. (e, ¢’, €”) At day 7
after laser injury, mouse choroidal flat mounts were stained with anti-Ets-
1 (green) and anti-F4/80 (red) antibodies. (f, f’, f*) At day 7 after laser
injury, mouse choroidal flat mounts were stained with anti-Ets-1 (green)
and anti-Ibal (red) antibodies. Scale bar=100 pm. n=3 in each group.
(g) Quantification of Ibal-positive cells in normal and CNV 7-day groups

Fundus fluorescein angiography (FFA) (Fig. 2¢™*, ¢™*)
and indocyanine green angiography (ICGA) (Fig. 2d”“,
d”*’) showed that the leakage area of CNV decreased in the
Etsl siRNA and RBZ groups. The data suggest that Etsl
inhibition ameliorates the leakage of CNV.
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Fig. 2 Etsl siRNA ameliorates the accumulation of RPE cells and the
leakage of CNV. Mice were randomly divided into normal, CNV 7-day,
CNV 7-day plus vehicle (PBS), CNV 7-day plus scramble siRNA, CNV
7-day plus Ets1 siRNA and CNV 7-day plus ranibizumab (RBZ) groups.
(a) Western blot and (b) quantification analysis of Etsl expression in

Ets1 siRNA inhibits laser-induced neovascularization
and the dysfunction of RPE cells

The main source of FAF is lipofuscin granules (LGs), which
accumulate in RPE cells (Schmitz-Valckenberg et al. 2008).
LGs are formed by the incomplete lysosomal degradation of
outer-segment photoreceptor cell debris resulting from the
phagocytosis of RPE cells (Guha et al. 2014). FAF suggested
that following laser treatment, LGs accumulated in the injury
site, while Ets1 siRNA or RBZ downregulated the aggrega-
tion of LGs (Fig. 3a”,a”’, e).

The normal morphology of the choroid-RPE complex was
visualized in non-lasered mouse eyes by confocal microscopy.
Phalloidin (an F-actin-specific marker)-label identified the ac-
tin bundles of RPE cells forming a tightly packed, uniform
hexagonal monolayer (Fig. 3b). No IB4 (a vasculature endo-
thelial cell marker)-labeled endothelial cells were visualized in
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fluorescein angiography (FFA) and (d, d’, d”, 4, d”, d7)
indocyanine green angiography (ICGA) were performed in each group.
n =3 in each group
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<« Fig. 3 Etsl siRNA inhibits laser-induced neovascularization and RPE
cell dysfunction. Mouse choroid flat mounts were from normal, CNV
7-day, CNV 7-day plus Etsl siRNA and CNV 7-day plus RBZ groups.
(a, a’, a”, a””) Fundus autofluorescence (FAF) was performed in each
group. n =3 in each group. (b, b’, b”, b”’, ¢, ¢’, ¢”, ¢”’, d, d’, d”, d”)
Mouse choroid flat mounts from normal, CNV 7-day, CNV 7-day plus
Etsl siRNA and CNV 7-day plus RBZ groups were stained with
phalloidin that represented RPE cells (red) and IB4 (green). Scale bar =
100 pm. 7 =3 in each group. (e) Quantification analysis of relative FAF
density. *P<0.05 vs CNV 7-day group. (f) Quantification analysis of
CNV volume. *P < 0.05 vs CNV 7-day group

the RPE layer (Fig. 3¢, d). By 7 days, a well-defined radial
array of IB4-labeled vessels was visible in the lesion and
phalloidin-labeled RPE cells covered the area of the CNV
complex (Fig. 3b’, ¢’, d’). Etsl siRNA IVT injection reduced
[B4-labeled vessels and reversed the hexagonal morphology
of RPE cells in the lesion (Fig. 3b”, ¢”, d”). The quantitative
analyses showed that the CNV area was reduced by Etsl
siRNA or RBZ compared to the CNV 7-day group (Fig. 31).
The results indicate that Ets1 siRNA inhibits laser-induced
neovascularization and RPE cell dysfunction.

Ets1 siRNA alleviates CNV and downregulates
the activation of macrophages/microglia

Since Etsl plays a pro-inflammatory role (Feng et al. 2012;
Zhao et al. 2018), Etsl and F4/80 double-stain of choroidal
flat mount was performed, showing that Ets1 was expressed
by macrophages and microglia in the CNV region (Fig. 4b™).
To further identify the role of Etsl in macrophages and mi-
croglia during CNV, IB4 and CD68 (activated macrophage/
microglia marker) double stain of choroidal flat mount was
applied, displaying that Ets1 siRNA downregulated the acti-
vation of macrophages and microglia (Fig. 4e’, e”, g).
Meanwhile, Ets1 siRNA reduced the CNV volume (Fig. 4e,
f). The data suggest that Ets1 siRNA alleviates CNV probably
via downregulating the activation of macrophages and
microglia.

Discussion

Ets] acts as a pro-angiogenic transcription factor in wound
angiogenesis (Chan et al. 2012), multiple tumors such as blad-
der cancer (Hui et al. 2018) and gastric cancer (Li et al. 2015).
Firstly, we found that the Ets] expression increased in the
mouse laser-induced CNV model, in line with the previous
study finding that the Ets] mRNA level increases in a laser-
induced mouse CNV model (Kinoshita et al. 2014). The over-
expression of miR-129 inhibits PC-3 cell (a human prostate
cancer cell line) viability, proliferation, migration and invasion
through targeting Etsl by phosphatidylinositol 3-kinase
(PI3K)/Akt/mammalian target of rapamycin (mTOR)

signaling pathway (Xu et al. 2017). The activation of the
PI3K/AKT/mTOR pathway contributes to the progression of
CNV (Sasore et al. 2014). For example, accumulation of
hypoxia-inducible factor 1a (HIF-1«), a central pro-
angiogenic molecule in CNV (Andre et al. 2015; Peet et al.
2017), is upregulated by the PI3K/Akt/mTOR signaling path-
way (Garcia-Maceira and Mateo 2009). Therefore, whether
Etsl expression is upregulated by the PI3K/Akt/mTOR sig-
naling pathway during CNV needs further investigation.

RBZ (Lucentis; Genentech Inc.) is an anti-VEGF monoclo-
nal antibody (Berg et al. 2015). The US Food and Drug
Administration approved RBZ (Lucentis; Genentech Inc.)
for ophthalmological use in June 2006. In this study, we used
RBZ as a positive control, which also downregulated Etsl
expression (Fig. 2a, b), indicating that Etsl is a downstream
molecule of VEGF. These results are consistent with previous
researches (Bhattacharya et al. 2018; Ghosh et al. 2012;
Konno et al. 2004). Inversely, Ets1 has been shown to regulate
the expression of the two VEGF receptors including VEGFR1
and VEGFR2 (Kappel et al. 1999; Wakiya et al. 1996).
Therefore, target Ets1 can block the vicious circle and allevi-
ate CNV.

RPE cells contribute to the progression of CNV.
Neovascular AMD triggers the dysfunction of RPE cells and
signaling pathways involving inflammation and angiogenesis
in RPE cells (Cai et al. 2014). During CNV, RPE cells release
monocyte chemotactic protein (MCP), a cytokine promoting
macrophage recruitment (Grossniklaus et al. 2002).
Additionally, RPE cells also produce VEGF to facilitate an-
giogenesis (Grossniklaus et al. 2002; Spilsbury et al. 2000;
Wang et al. 2016). In our study, LGs aggregated in the mouse
CNV region and the morphology of RPE cells changed com-
pared to that of the normal group, while Etsl siRNA IVT
injection reversed the dysfunction of RPE cells (Fig. 3a—c),
suggesting that Ets1 upregulates the dysfunction of RPE cells
in the CNV region, playing the pro-angiogenic role.

There are two subtypes of macrophage including M1 and
M2 (Mantovani et al. 2004). M1, also named pro-
inflammatory macrophages, are considered to be important
for the elimination of tumor cells and foreign organisms (Ma
et al. 2010; Qin et al. 2012), whereas M2, or anti-
inflammatory macrophages, are involved in angiogenesis,
wound healing, chronic infection and tumorigenesis (Bility
et al. 2016; He et al. 2017; Jetten et al. 2014; Zhou et al.
2015). Microglia, the third glial cell type of the retina, repre-
sents the tissue macrophage population of the central nervous
system (Karlstetter et al. 2015). It has been revealed that the
pathological shift of macrophage polarization may contribute
to the pathogenesis of AMD. Human advanced AMD macula
has a higher macrophage M1 to M2 chemokine transcript ratio
compared to normal eye bank eyes (Cao et al. 2011). In a
mouse CNV model, the expression of M1 macrophage
markers and cytokines increase to a greater extent compared
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Fig. 4 Etsl siRNA alleviates CNV and downregulates the activation of
macrophages/microglia. The mice were randomly divided into normal
and CNV 7-day groups. (a, a’, a”, a”’, b, b’, b”, b”’) Mouse choroid-
RPE-retina tissues were sectioned and stained with anti-Ets-1 (green)
antibody, anti-F4/80 (red) antibody and DAPI. (c¢) Fluorescence
(integrated density) was measured in confocal photographs as those
depicted in (a) using Image] Software. Co-localization fluorescence is

with M2 markers in the RPE-choroid complexes following
laser photocoagulation (Zhou et al. 2017). TNF-« deficiency
downregulates the polarization of M1 macrophages, therefore
attenuating experimental autoimmune neuritis (EAN) in mice
(Zhang et al. 2012). TNF-« directly upregulates matrix metal-
loproteinase 9 (MMP9) and matrix metalloproteinase 2
(MMP2), which are linked to the activation of M1 macro-
phages (Ashcroft et al. 2012). These studies indicate that
TNF-o promotes the polarization of M1 macrophages.
Researchers have demonstrated a signal circuit from Etsl1 to
TNF-o as a single transcription factor (TF)-gene regulatory
pathway step in human adipocytes induced from adipose
tissue-derived stromal cells (Zhang et al. 2016). Moreover,
TNF-« expression is upregulated by Etsl (Kramer et al.
1995). Therefore, we suggest a hypothesis that Ets1 modulates
macrophage/microglia polarization during CNV via promot-
ing the transcription of TNF-«, which calls for future study.
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referred to as concurrence points of green (Ets-1) and red (F4/80)
fluorescence. (d, d’, d”, e, €’, €”) Mouse choroidal flat mounts were
stained with anti-IB4 (green) and anti-CD68 (red) antibodies. Scale
bar=100 um. n=3 in each group. (f) Quantification analysis of CNV
volume from mouse choroidal flat mount IB4 stain. *P < 0.05 vs CNV 7-
day group. (g) Quantification analysis of CD68 positive cells from mouse
choroidal flat mount CD68 stain. *P < 0.05 vs CNV 7-day group

Our data also showed that Ets1 was co-localized with Ibal
(a microglia marker) and increased following CNV in choroi-
dal flat mount (Fig. 1e). However, Ibal was not detected in the
normal group (Fig. 1f), indicating barely any microglia in the
choroid tissues under physiological condition, which is con-
sistent with previous studies (Chen et al. 2014; Sheets et al.
2013). Microglia are the resident immune cells in the central
nervous system (CNS) similar to macrophage type
(Katsumoto et al. 2018). Changes in parenchymal microglia,
including increased major histocompatibility complex class II
(MHC-II) expression and morphological changes suggestive
of activation, are related to early AMD (Penfold et al. 1997).
In advanced AMD, activated amoeboid microglia infiltrate the
outer nuclear layer (ONL) and subretinal space of the
degenerating outer retina, where they participate in
neovascular structures (Combadiere et al. 2007) and play a
role in the phagocytosis of photoreceptor debris (Gupta et al.
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2003). However, the functional differences between microglia
and macrophage in AMD pathogenesis need further
investigation.

In conclusion, the study reveals a novel role and mecha-
nism of Ets] in modulating CNV progression, in which the
downregulation of Etsl ameliorates CNV through inhibiting
the dysfunction of RPE cells and the activation of macro-
phages/microglia. Thus, our study highlights the important
role of Ets1 in CNV development and Etsl is a potential
therapeutic target for CNV treatment.
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