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Abstract
· AIM: Age-related macular degeneration (AMD) is a

multifactorial disease and a prevalent cause of visual
impairment in developed countries. Many studies suggest that
age-related maculopathy susceptibility 2 (ARMS2) is a second
major susceptibility gene for AMD. At present, there is no
functional information on this gene. Therefore, the purpose of
the present study was to detect the expression of ARMS2 in
retinal pigment epithelium (RPE) cells and to investigate the
effect of ARMS2 on the phagocytosis function of RPE cells.

·METHODS: Immunofluorescence and reverse transcriptase

PCR were used to demonstrate the presence and location of
ARMS2 in ARPE-19 (human retinal pigment epithelial cell line,
ATCC, catalog No.CRL-2302) cells. siRNA was used to knock
down ARMS2 mRNA, and the effects of the knockdown on the
phagocytosis function of the ARPE-19 cells were evaluated via
Fluorescence Activated Cell Sorting (FACS).

·RESULTS: ARMS2 was present in ARPE-19 cells, localized in

the cytosol of the perinuclear region. The expression of
ARMS2 mRNA (messenger RNA) in ARPE-19 cells transfected
with ARMS2-siRNA (small interfering RNA, 0.73± 0.08) was
decreased compared with normal cells (1.00± 0.00) or with
cells transfected with scrambled siRNA (0.95± 0.13) ( ＜
0.05). After incubation of RPE cells with a latex beads

medium for 12, 18, or 24 hours, the fluorescence intensities
were 38.04 ± 1.02, 68.92 ± 0.92, and 78.00 ± 0.12 in the
ARMS2-siRNA-transfected groups, respectively, and 77.98 ±
5.43, 94.87 ± 0.60, and 98.30 ± 0.11 in the scrambled
siRNA-transfected groups, respectively. The fluorescent
intensities of the same time points in the two groups were
compared using Student's t-test, and the p values were all
less than 0.001 at the three different time points.

·CONCLUSION: There is endogenous expression of ARMS2

in ARPE-19 cells. ARMS2 plays a role in the phagocytosis
function of RPE cells, and this role may be one of the
mechanisms that participates in the development of AMD.
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INTRODUCTION

A ge-related macular degeneration (AMD), a progressive
degeneration of the macula of the retina, is the leading

cause of irreversible vision loss in older adults in developed
countries [1]. Demographic changes with increasing life
expectancy will lead to further increases in the number of
affected individuals throughout the world. AMD has
become a significant public health concern and a major
focus of research efforts. AMD is likely a multifactorial
disease resulting from interactions between genetic variants
and environmental factors [2]. However, its precise etiology
remains elusive. Recent studies have established the
importance of genetic variations in the development of
AMD [3,4]. A number of AMD-associated genetic variants
have been reported, including the Y402H variant in the
complement factor H (CFH) gene [5] and the A69S variant in
the age-related maculopathy susceptibility 2 (ARMS2) gene[6].
The complement factor H (CFH) gene at 1q32 [5,7] was the
first major gene to be associated with AMD. Weeks [8]

identified the second major AMD susceptibility locus,
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10q26, and it was further confirmed in some individual
studies [9,10]. This evidence was also validated by a
meta-analysis of several published reports, which provided
the strongest evidence for an AMD susceptibility locus at
10q26 [11]. Three genes identified at 10q26 and associated
with the risk of AMD are PLEKHA1 (Pleckstrin homology
domain-containing protein family A member 1), ARMS2
(LOC387715/age-related maculopathy susceptibility 2), and
HTRA1 (high-temperature requirement A1) [6,11,12].
Jakobsdottir [12] indicated an association of the SNPs
overlying these genes but could not implicate any specific
genes, while other studies have strongly suggested that an
A69S single-nucleotide polymorphism (rs10490924) in exon
1 of the ARMS2 gene was the most likely susceptibility
allele of AMD [6,13]. One study showed that after controlling
for demographic and behavioral risk factors, heterozygosity
for ARMS2 (A69A/A69S) is associated with an odds ratio
(OR) of 1.69-3.0 for advanced AMD, while homozygosity
for the risk-conferring allele (A69S/A69S) results in an OR
of 2.20-12.1 [14]. A meta-analysis [15] suggested that, for the
ARMS2 rs10490924 G→T polymorphism, TT homozygotes
carry a 7.5-fold increased risk of AMD, while TG
heterozygotes carry just a 2.4-fold increased risk of AMD,
when compared with GG homozygotes.
In addition to the A69S variant, a deletion-insertion (indel)
polymorphism variant in the 3'UTR of ARMS2 has also
been significantly associated with AMD risk [16,17]. It was
hypothesized that this variation causes a decrease in
transcript stability, and homozygotes for the variant would
lack ARMS2 protein expression, which could be due to
unstable mRNA. Thus, the indel variant would afiect
mitochondrial homeostasis[16].However,Wang [18]. showed
that the indel variant did not destabilize the transcript in
human cell lines and suggested that the association with
AMD might be due to the high linkage disequilibrium
between the indel and A69S. Because the A69S and indel
are in high linkage disequilibrium and occur on the same
haplotype, the effects are not independent of each other.
Although CFH has been demonstrated as the first major
AMD susceptibility gene, and ARMS2 was the second
major susceptibility gene for AMD in Caucasian populations
[6], in the northern Chinese population, the Y402H variant in
CFH has not been associated with exudative AMD [19]. Other
research groups in Hong Kong [20] and Japan [21,22] also
reported that the Y402H variant was not associated with
AMD, and this disparity may be due to ethnic differences.
Contrary to the CFH Y402H variant, A69S (rs10490924) in
ARMS2 has significant associations with exudative AMD
and was the first risk allele identified in the Chinese
population. The risk T-allele frequency of rs10490924 in
ARMS2 was 64.9% in disease cases versus 43.2% in
controls ( <0.001). The odds ratio for risk of AMD was

1.56 (95% CI; 0.80-3.03) for the GT genotype and 5.45
(95% CI; 2.59-11.49) for the TT genotype [19].
To date, an enormous number of studies have shown a
significant association between ARMS2 and AMD, but the
mechanism remains unknown. Thus, in the present study we
investigated the biological function of ARMS2 by
evaluating its effect on ARPE-19 phagocytosis. We found
that phagocytosis was significantly decreased after ARMS2
suppression. Taken together, our results showed that
ARMS2 is related to the RPE phagocytosis function and
may subsequently participate in the pathogenesis of AMD.
MATERIALS AND METHODS
Materials
Cell culture ARPE-19 (human retinal pigment epithelial
cell line, ATCC, catalog No.CRL-2302) cells were cultured
in 1:1 of Dulbecco's modified Eagle medium/nutrient
mixture F12 (DMEM/F12; Invitrogen, Carlsbad, CA, USA),
containing 10% fetal bovine serum(FBS, Invitrogen),100 IU/mL
penicillin G (Invitrogen), and 100滋g/mL streptomycin
(Invitrogen). The cells were incubated at 37℃ in a
humidified atmosphere of 5% CO2 and 95% air. The culture
medium was changed every 3 days. After 90% confluence
was reached, the cells were routinely passaged by
dissociation in 0.05% trypsin/0.02% EDTA, followed by
re-plating at a split ratio ranging from 1:2 to 1:4. For
experiments, the cells were seeded in 96-, 48-, or 6-well
plates, according to the different requirements.
Methods
Reverse transcriptase PCR Total RNA was extracted
with a NucleoSpin RNAII Assay Kit (Macherey-Nagel,
D俟ren, Germany) from ARPE-19 cells, according to the
manufacturer's instructions. The first strand cDNA
(complementary DNA) was synthesized from 1滋g of total
RNA in a 20-滋L reaction mixture using a PrimeScript 1st
Strand cDNA Synthesis Kit (TaKaRa, Dalian, China). One
microliter of cDNA was then used for RT-PCR. PCR
reactions were performed using GoTaq Flexi DNA
polymerase (Promega, Madison, WI, USA) in a 10滋L
mixture containing 2滋L 5 伊Colorless GoTaq Flexi Buffer,
2.5mmol/L MgCl2, 0.25滋mmol/L each of dNTP
(Deoxyribonucleoside5'-Triphosphates), 0.25mol/L of each
primer, 4 units GoTaq DNA polymerase, and 25ng cDNA.
After an initial denaturation step at 95℃ for 3 minutes,
amplification was performed for a total of 30 cycles under
the following conditions: denature at 95℃ for 30 seconds,
annealing at 40.7℃ for 30 seconds, and extension at 72℃
for 30 seconds. Then the final step was 72℃ for 10 minutes.
A negative control substitution of water for the cDNA
template was included in all experiments. The housekeeping
gene 茁-actin was used as an internal control because it is
believed to be continuously expressed at constant amounts
in cells. PCR products were run on 2% agarose gel and
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were visualized after ethidium bromide staining. The
intensity of the bands was analyzed using NIH Image 1.62
software (National Institutes of Health, Bethesda, MD,
USA). The primer sequences used for ARMS2 were
forward-5'-TCG GTG GTT CCT GTG TCC TTC ATT-3',
reverse-5'-TCA CCT TGC TGC AGT GTG GAT GAT-3'
and for 茁-actin were forward-5'-ACC AAC TGG GAC
GAC ATG GAG AAA-3', reverse-5'-ACT CCT GCT TGC
TGA TCC ACA TCT-3'.
Immunocytochemistry ARPE-19 cells were seeded in
96-well plates. After different treatments, the cells were
washed 3 times with PBS (phosphate-buffer saline) and then
fixed in 4% paraformaldehyde for 10 minutes at room
temperature and blocked with normal nonimmune goat
serum (MAXIN BIO, Fuzhou, China) for 30 minutes at
37℃ . The cells were then incubated overnight at 4℃ with
rabbit polyclonal to ARMS2 (Abcam, Cambridge, UK)
primary antibody. This step was followed by three washes
with PBS and incubation for 1 hour with TRITC-conjugated
goat anti-rabbit IgG (ZSGB-BIO, Beijing, China) at 37℃.
After further PBS washes, the cell nuclei were stained with
DAPI (4', 6-diamidino-2-phenylindole, Santa Cruz, Santa
Cruz, CA, USA). Negative controls were stained by
omitting the primary antibody. Images were captured using
a laser confocal microscope (Nikon/C1 Plus; Nikon, Tokyo,
Japan).
siRNA transfection The transfection reagent (FlexTube
siRNA Premix) was purchased from QIAGEN (Hilden,
Germany), including a siRNA designed for the human
ARMS2 gene (cat. no. SI00507990, target sequence
CTCCATGATCCCAGCTGCTAA) and a control siRNA,
which contains a scrambled sequence (cat. no. SI03650318).
FlexTube siRNA Premix was resuspended before first use,
according to the manufacturer's protocol. The cells were
seeded into 6-well plates one day prior to transfection. At
the time of transfection with siRNA, the cells were
approximately 60% confluent in 2mL of complete
DMEM/F12 medium and then were transfected for roughly
24 hours with 42滋L of transfection reagent diluted in 2mL
of DMEM/F12 (HyClone, Thermo Fisher Scientific,
Beijing, China) medium. The final concentrations of the
siRNAs were 25nmol/L each. After transfection, the
supernatant was removed from all wells, and some of the
cells were incubated with complete DMEM/F12 medium for
another 24 hours to monitor changes in ARMS2 expression
with PCR or immunofluorescence, while the remaining cells
were subjected to phagocytosis experiments.
Incubation of ARPE -19 cells with latex beads and
quantification of phagocytosis Fluorescent latex beads
(LBs, yellow-green, 1.0滋m in diameter; SIGMA) were used
to measure phagocytosis. Before being added to the wells,
the beads were diluted in complete DMEM/F12 medium to

a concentration of 107/mL (we called it“LBs medium”) at
37℃ for 10 minutes. Subsequently, each well of
subconfiuent cells was layered with 2 mL of LBs medium
and was incubated at 37℃ . After 12, 18, or 24 hours of
incubation, the cells were washed 3 times with PBS to
remove unbound LBs, detached using 0.05% trypsin/0.02%
EDTA, washed twice with PBS, and then resuspended in
0.2mL of PBS for the flow cytometric assay (BD
FACSCalibur; Becton Dickinson, San Jose, CA, USA).
During the procedure for flow cytometric assay, the cells
were analyzed with 488-nm excitation and a 530 依15nm
band-pass filter in the emission path. A negative control,
consisting of untreated cells, was used to set the gate in each
experiment. Each fiow cytometry run consisted of 10000
scattering events. To facilitate observation, some cultures
were fixed at the end of the LBs challenge with 2%
paraformaldehyde in 0.1mol/L phosphate buffer, pH 7.4, for
15 minutes at room temperature for subsequent imaging by
confocal laser scanning fiuorescence microscopy (Nikon/C1
Plus; Nikon, Tokyo, Japan).
Statistical Analysis All experiments were performed at
least in triplicate, and the mean and SD of the mean (mean依
SD) were calculated. The statistically significant differences
between the two samples were identified with SPSS 10.0,
using Student's -test; <0.05 was considered significant.
RESULTS
Expression of ARMS2 in ARPE -19 Cells We used
Reverse transcriptase PCR (RT-PCR) and immunofluo-
rescence to test whether ARMS2 was expressed in
ARPE-19 cells. RT-PCR analysis, using the full-length
primers of ARMS2, confirmed that ARMS2 mRNA was
expressed in ARPE-19 cells (Figure 1). The two bands of
246 bp and 856 bp presented the product from amplification
with ARMS2-specific primers and 茁-actin-specific primers,
respectively. Both products were of the expected size, based
on the respective primer sets. Immunocytochemical analyses
using anti-ARMS2 antibodies showed that ARMS2 was
localized in the cytosol of the perinuclear region in

Figure 1 RT-PCR analysis of ARMS2 expression in ARPE-
19 cells Agarose gel electrophoresis of PCR products amplified
with ARMS2- (upper) and 茁-actin- (lower) specific primers.
cDNA came from ARPE-19 cells (lane 1, 2). Lane 4 shows the
negative control, substituting water for the cDNA template. Arrows
to the right identify the expected size of the PCR DNA for ARMS2
(246 bp) and for 茁-actin (856 bp).

127



ARPE-19 cells (Figure 2). Experiments using normal
nonimmune serum confirmed the specificity of this
immunostaining. Furthermore, in multiple separated
experiments, this pattern of staining held constant.
Suppression of ARMS2 Expression by siRNA in
ARPE -19 cells We transfected ARPE-19 cells with one
siRNA designed from the human ARMS2 gene sequence,
and we measured the inhibitory effect of ARMS2 siRNA
using RT-PCR and immunofluorescence methods. The
mRNA level of ARMS2 was analyzed by RT-PCR, in
which ARMS2 mRNA was co-amplified with 茁-actin
mRNA in the same reaction. As shown in Figure 3A, except
for the negative control group, all PCR products showed a
specific band at the predicted sizes of 246 bp for ARMS2
and 856 bp for 茁-actin. The relative ratios of ARMS2 and
茁-actin PCR product quantities were determined by
densitometric analysis. The results (1.00, 0.95 and 0.73,

respectively) were expressed as a percentage of the normal
group, normalized to the corresponding co-amplified 茁-actin
mRNA level. In the normal group (1.00 依0.00) and the
scrambled siRNA-transfected group (0.95依0.13), ARMS2
mRNA expression was similar, and no significant
differences were found in these two groups ( =0.468),
while in the ARMS2-siRNA-transfected group (0.73依0.08),
siRNA induced a marked decrease in signal intensity for
ARMS2, compared to the other two groups ( values were
0.001 and 0.033, respectively.). Densitometric analysis
showed a 27% reduction of ARMS2 expression in the ARMS2-
siRNA-treated samples (Figure 3B). Immunofluorescence
showed evident staining of ARMS2 in the cytoplasm of
untransfected cells (Figure 4A). Cells treated with
scrambled siRNA (Figure 4B) exhibited a similar staining
intensity as the untransfected cells. In the case of
ARMS2-siRNA-transfected cells, we observed that ARMS2

Figure 3 siRNA reduces the mRNA level of ARMS2 A: RNA was extracted from normal cells (lane 2) or cells treated with
ARMS2-siRNA (lane 3) and scrambled siRNA (lane 4) for 24 hours at 25 nmol/L concentration. Following reverse transcription to cDNA,
the samples were analyzed by RT-PCR using ARMS2- (upper) and 茁-actin- (lower) specific primers. Lane 5 shows the negative control,
substituting water for the cDNA template; B: The bar graph shows the mean expression levels of ARMS2 transcript normalized to 茁-actin
relative to that of the normal control. The asterisk indicates that the ARMS2-siRNA groups are significantly different from the normal groups
and the scrambled siRNA groups (Student's test, =4, * <0.05).

Figure 2 Immunocytochemistry staining of ARMS2 in ARPE-19 cells A: Immunocytochemistry staining of ARMS2 in ARPE-19 cells
using ARMS2 primary antibody shows ARMS2 is mainly localized in the perinuclear region; B: In the absence of primary antibody, no
staining was observed. Counterstaining with DAPI nuclear dye (blue). The original magnification was 400X.

ARMS2 participates in phagocytosis functions of RPE
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labeling was very faint (Figure 4C). No staining was
observed in negative control cells, which omitted the
primary antibody (Figure 4D). All the results indicated that
ARMS2-siRNA efficiently silenced ARMS2 expression in
ARPE-19 cells.
Quantification of Phagocytosis Functionally, RPE cells
are among the most active phagocytic cells in the body. We
performed in vitro phagocytosis assays that quantified the
uptake of fluorescent-labeled latex beads (LBs) by
ARPE-19, to determine whether ARMS2 may play a role in
RPE phagocytosis. To determine the relevance of ARMS2
in RPE cell phagocytosis more directly, we used an RNA
interference method to knock down ARMS2 expression.
Confocal laser scanning fiuorescence microscopy
examination confirmed that all beads identified in
association with the cells were internalized and present
within the cytoplasm. It also showed that transfection with
ARMS2-siRNA (Figure 5A) significantly reduced ARPE-19

phagocytosis of LBs, compared to scrambled siRNA
treatment (Figure 5B). We compared the effects of silencing
ARMS2 expression from ARPE-19 cells on LBs
phagocytosis using flow cytometric assay. Transient
transfections with ARMS2-siRNA (Figure 6A) resulted in a
drastic decrease in phagocytosis, compared with transfection
with scrambled siRNA (Figure 6B) at all time points (Figure
6C and Table 1).
DISCUSSION
AMD, a degenerative disorder of the central retina and a
major cause of legal blindness in industrialized countries [1],
is broadly classified as either dry (atrophic) or wet
(exudative) [23]. The dry form, which results in slowly
progressive central visual loss, is characterized by drusen
formation on the macula, degeneration of the RPE, and
photoreceptor death [24]. The more severe wet form is
characterized by choroidal neovascularization (CNV),
leading to edema beneath the macula and rapidly

Figure 5 Phagocytosis of fluorescent-labeled latex beads (LBs) by ARMS2-siRNA or scrambled siRNA transfected ARPE-19
cells The cells were pre-treated with ARMS2-siRNA (A) or scrambled siRNA (B), then challenged with LBs for 12, 18, and 24 hours. The
quantity of the LBs phagocytosed by ARPE-19 cells was increased, along with the extension of the time that the cells were incubated with
LBs in all groups. Transfection with ARMS2-siRNA resulted in a drastic decrease in phagocytosis, compared with transfection with
scrambled siRNA at all time points. The original magnification was 400X.

Figure 4 siRNA reduces the protein level of ARMS2 Immunocytochemistry staining indicated the expression of ARMS2 decreased in
ARPE-19 cells transfected with ARMS2-siRNA (C) when compared with cells transfected with scrambled siRNA (B) or without transfection
(A). Negative control experiments were performed by omitting the primary antibody (D). The original magnification was 400X.
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Table 1 The quantification of the phagocytosis of siRNA-transfected ARPE-19 cells at different times 
Group n 12h 18h 24h 
Scrambled siRNA 3 77.98±5.43 94.87±0.60 98.30±0.11 
ARMS2-siRNA 3 38.04±1.02* 68.92±0.92* 78.00±0.12* 
Student’s t-test was used for comparison of phagocytosis of fluorescent-labeled Latex beads (LBs) by 
ARMS2-siRNA and scrambled siRNA transfected ARPE-19 cells at different times, which revealed a 
significant decrease of phagocytosis after 24-h ARMS2-siRNA treatment, *P<0.01. 

progressive central visual loss [25]. Patients with dry AMD
have a substantial risk of developing wet AMD.
The pathogenesis of the disease is also poorly understood,
although several lines of evidence have indicated that
dysfunction of the RPE is a crucial event in the molecular
pathogenesis of AMD [26]. The RPE, a monolayer of
polarized epithelial cells at the interface of the
photoreceptor layer and Bruch's membrane, forms the
outermost layer of the retina and performs multiple tasks
that are of vital importance for the long-term preservation of
retinal integrity and visual function. Critical roles for the
RPE include phagocytic uptake and degradation of the
constantly shed photoreceptor outer segments (POS),
maintenance of the visual cycle by uptake, processing,
transport and release of vitamin A, formation of the outer
blood-retinal barrier and so on [26].
Twin studies and segregation analyses have determined that
heredity is the primary contributor to the susceptibility of
patients to developing AMD [3,4]. ARMS2 is the second
major susceptibility gene for AMD, contributing
independently of CFH to disease risk [6]. Kanda [13]

demonstrated that ARMS2 was expressed in the human
retina and in a variety of other tissues and cell lines and that
it encoded a 12-kDa protein, which localizes to the
mitochondrial outer membrane when expressed in
mammalian cells. They further reported that ARMS2 is
localized to the ellipsoid region of the photoreceptors in the
retina, where most of the mitochondria are located. Fritsche

[16] demonstrated this finding and showed a minor
dot-like staining in the ellipsoid region of the rod and cone
inner segments, which fully co-localize with mitochondrial
markers. However, Wang [27] indicated that ARMS2
was distributed in the cytosol and not in the mitochondrial
outer membrane.
In the present study, we showed that ARMS2 is expressed
in ARPE-19 cells. We found that ARMS2 was localized in
the cytosol of the perinuclear region in ARPE-19, by
immunocytochemical analyses using anti-ARMS2
antibodies. In our preliminary experiment, we found that
ARMS2 protein was expressed on the apical surface of RPE
cells. The staining on the apical surface, which has a large
number of microvilli, is more prominent compared to other

Figure 6 Quantification of phagocytosed fluorescent -labeled latex beads (LBs) using flow cytometric assay A: Flow cytometry
analysis results for the ARMS2-siRNA-transfected cells' phagocytosis of LBs at 12, 18, and 24 hours; B: Flow cytometry analysis results for
the scrambled siRNA-transfected cells' phagocytosis of LBs at 12, 18, and 24 hours; C: The data obtained by fiow cytometry are expressed
as a histogram; ARMS2-siRNA significantly reduced ARPE-19's phagocytosis of LBs, compared to scrambled siRNA treatment (Student's
-test, =3, * <0.001).
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regions (data not shown). The long apical microvilli are
directly bound up with RPE phagocytosis [28]. In the
mammalian retina, each RPE cell underlies -30
photoreceptor neurons. Every morning, stimulated by light
and by circadian rhythms, stacks of POS membranes are
shed from the distal ends of the photoreceptors[29]. Then, the
long apical microvilli of the differentiated RPE cells
ensheathe the POS, efficiently phagocytosing them [30].
Failure of this function has been implicated in some key
pathological pathways of AMD, including lipofuscin
accumulation [31,32] and drusen formation [33,34], eventually
resulting in irreversible degeneration of the photoreceptor
cells and loss of central vision[35,36].
The phagocytosis of POS is one of the most important
functions of the RPE. This process is receptor-mediated [37],
but the receptors and ligands involved in the phagocytosis of
RPE cells are still unclear. To date, only a few RPE plasma
membrane receptor proteins have been described as being
involved in phagocytosis, such as mannose receptor protein[38],
the lipid scavenger receptor protein CD36 [39], and the
integrin 琢v茁5 [40,41]. All of these proteins can be detected in
the microvilli. Now, we demonstrated a highly abundant
expression of ARMS2 in the microvilli, and we supposed
that ARMS2 might also participate in RPE phagocytosis.
Moreover, Wang [27] found that ARMS2 containing the
A69S replacement seems to be co-localized and distributed
along the cytoplasmic skeleton, including the microtubules
and actin, and not in any other cellular organelles in
transfected COS7 cells. Due to the cytoplasmic skeleton
involved in RPE phagocytosis [42,43], based on the information
above and our finding, we had reason to believe that
ARMS2 may also participate in RPE phagocytosis. To
address this question, we investigated a potential role for
this protein in RPE phagocytosis.
Philp [44] showed that RPE cells can phagocytose latex
beads . Therefore, we selected fluorescent latex
beads for the analysis of phagocytosis. siRNA technology
was used to knock down the expression of ARMS2 in
ARPE-19 cells. We measured the inhibitory effect of
ARMS2 siRNA using RT-PCR and immunofluorescence,
both of which showed effective silencing of ARMS2
expression by siRNA in cells. From the figure captured by
confocal microscopy, we can see that the beads were
internalized and present within the cytoplasm of
ARMS2-siRNA- and scrambled siRNA-transfected cells,
and the number of the beads increased with the extension of
the duration of incubation with LBs. It was also obvious that
transfection with ARMS2-siRNA resulted in a drastic
decrease in phagocytosis, compared with transfection with
scrambled siRNA at all time points. This result was
con rmed more objectively by flow cytometric assay. Thus,
we demonstrated that ARMS2 plays a part in the

phagocytosis of LBs by ARPE-19 cells.
In conclusion, our results suggested that there was
endogenous expression of ARMS2, both in ARPE-19 cells
and in human retina tissue. In ARPE-19, ARMS2 was
localized in the cytosol of the perinuclear region. In human
retina tissue, ARMS2 was enriched on the apical surface,
which has a large number of microvilli. More importantly,
our data indicated that ARMS2 may play a role in
phagocytosis of the RPE, and this may be one of the
mechanisms that participates in the development of AMD.
However, the exact mechanism requires further
investigation.
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