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PURPOSE. To identify the expression of junctional adhesion
molecule-C (JAM-C) in choroidal neovascularization (CNV) and
evaluate the effect of JAM-C targeting on CNV formation and on
cellular functions relevant to CNV in vitro, such as macrophage
transmigration, human retinal pigment epithelial (hRPE) cell
migration, and monolayer RPE permeability.

METHODS. JAM-C expression in CNV was analyzed by real-time
PCR, immunoblot analysis, and immunofluorescence staining.
CNV area and blood vessel leakage were quantified using iso-
lectin B4 staining and fluorescein angiography, respectively, 1
week after laser treatment. Macrophage infiltration within the
CNV area was measured by immunofluorescence, and transmi-
gration through monolayer RPE was analyzed using a transep-
ithelial migration assay. After JAM-C shRNA transfection, hu-
man RPE cell migration was quantified using a transwell assay,
and monolayer RPE permeability was determined by measuring
the apical-to-basolateral movements of sodium fluorescein.

RESULTS. JAM-C expression was upregulated during CNV forma-
tion after laser treatment in a time-dependent manner. How-
ever, no change in JAM-C expression was found in the retina
up to 14 days after laser treatment. JAM-C targeting by intrav-
itreal injection of JAM-C Fc chimera inhibited CNV, blood
vessel leakage, and macrophage infiltration. JAM-C Fc chimera
inhibited basolateral-to-apical transmigration in vitro through a
monolayer of hRPE of macrophages from patients with wet
AMD. In addition, shRNA-mediated JAM-C knockdown inhib-
ited hRPE cell migration and hRPE permeability.

CONCLUSIONS. JAM-C blockade may prove useful for CNV sup-
pression by inhibiting macrophage transmigration, RPE cell
migration, and monolayer RPE barrier malfunction. (Invest
Ophthalmol Vis Sci. 2012;53:1584–1591) DOI:10.1167/
iovs.11-9005

Choroidal neovascularization (CNV) is a common patho-
logic feature in numerous ocular diseases, such as wet

age-related macular degeneration (AMD), pathologic myopia,
angioid streaks, ocular histoplasmosis, uveitis, eye trauma, and
ocular tumors. Patients may have CNV, which is a major cause
of blindness worldwide, regardless of their age and sex. Angio-
genesis is one of the basic mechanisms of CNV formation1 and
is therefore a major therapeutic target in CNV.2 Photodynamic
therapy and intravitreal injection of vascular endothelial
growth factor (VEGF) antagonists have been widely used in the
clinic; almost all the therapeutic options for CNV focus on the
suppression of neovascularization. Although some available
treatments may limit CNV progression to a certain extent, a
portion of CNV patients still experience clinical deterioration.
In fact, anti–VEGF treatment is reported to inhibit vascular
growth in pathologic angiogenesis in only approximately 50%
of patients.3 Furthermore, many CNV patients do not fit the
enrollment criteria for the current treatments. Thus, new anti-
angiogenic therapeutic methods for CNV are eagerly awaited.

Integrity of the blood retinal barrier (BRB) is critical for
retinal homeostasis. Some adhesion molecules expressed in the
junctions of endothelial/epithelial cells have been studied in
ocular angiogenesis animal models, such as vascular endothe-
lial cadherin (VE-cadherin)4 and vascular adhesion protein-1
(VAP-1).5 Inhibition of excessive infiltration of inflammatory
cells by targeting of adhesion molecules is an appealing route
toward new CNV therapies. The junctional adhesion molecules
(JAMs) regulate leukocyte infiltration and vascular permeability
during inflammation.6,7 Among the members of the JAM family,
JAM-C has been shown to be expressed abundantly in the
neural retina and retinal pigment epithelial (RPE) cells.8 Fur-
thermore, a JAM-C neutralizing antibody has been shown to
inhibit tumor angiogenesis and growth,9 whereas a soluble
JAM-C Fc chimera reduced pathologic angiogenesis in the
model of oxygen-induced retinopathy of prematurity10 and
tumor metastasis to the lung.11 On the other hand, recent
studies showed that JAM-C also exists in a soluble form, which
can induce angiogenesis in vitro and in vivo.12 However, thus
far, there are no reports of JAM-C expression in CNV nor of its
role during CNV formation.

In this study, we found that JAM-C expression is upregu-
lated in CNV after laser treatment. Intravitreal injection of
JAM-C antagonists suppressed CNV and decreased retinal
blood vessel leakage and macrophage infiltration. JAM-C
knockdown by shRNA inhibited RPE cell migration and
decreased monolayer RPE permeability. JAM-C inhibition
may therefore have therapeutic applications in CNV treat-
ment.

MATERIALS AND METHODS

Human RPE Cells and Macrophages
A healthy donor eye from an adult was obtained from the Xi’an Central
Eye Bank (Xi’an, China) and was used for experiments in accordance
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with applicable laws and with the tenets of the Declaration of Helsinki.
As described previously,13 the anterior segment of the eye, vitreous,
and retina were removed. Then the remaining eyecup was washed
with phosphate-buffered saline (PBS); this was followed by the addi-
tion of 0.025% trypsin-EDTA and incubation for 30 minutes at 37°C.
The RPE cells were gently scraped and seeded in DMEM with 15% fetal
bovine serum (FBS) in a cell culture dish. After proliferation, the RPE
cells were re-trypsinized and cultured in minimum essential medium
with 10% FBS, nonessential amino acids, penicillin (100 U/mL), and
streptomycin (100 U/mL). Only cells between passages 4 to 8 were
used in the study.

In the case of macrophages, peripheral blood monocytes were
collected from healthy adults and wet AMD patients matched for age
and sex. Then the cells were purified, cultured, and differentiated.
Briefly, peripheral blood monocytes were isolated from leukopheresed
buffy coat fractions after density gradient centrifugation using aqueous
medium (Ficoll-Paque; Amersham Biosciences, Piscataway, NJ) accord-
ing to the manufacturer’s protocol. Anti–human CD14 (monocyte
marker) microbeads (Miltenyi Biotec, Cambridge, MA) were used for
positive selection/purification of monocytes with a magnetic cell sep-
aration instrument (AutoMACS; Miltenyi Biotec). The purity of the
CD14� cell population was greater than 90%. Complete medium (Bio-
source, Rockville, MD) consisting of RPMI 1640 supplemented with
penicillin (100 U/mL), streptomycin (100 U/mL), L-glutamine (2 mM),
and 10% FBS was used for monocyte culture. Macrophage-colony
stimulating factor (M-CSF; PeproTech, Rocky Hill, NJ) was used to
differentiate the monocytes into macrophages for 6 days.

Laser-Induced CNV Model and Fluorescein
Angiography

All animal experiments were approved by the Animal Care and Use
Committee at the Fourth Military Medical University (FMMU) and were
performed according to FMMU guidelines and regulations. Eight- to
10-week-old female C57Bl6 mice were used for experiments. Four laser
spots were made (75-�m spot size, 75 ms, 90-mW power; OcuLight
Infrared Laser System 810 nm; IRIDEX Corporation, Mountain View,
CA) in the area surrounding the optic disc in the eye. For JAM-C mRNA
or protein expression analysis, eyeballs were removed at each time
point and dissected for samples of the choroid-RPE complex (with
CNVs) and neural retina tissue. For JAM-C Fc chimera treatment,
intravitreal injections of mouse JAM-C Fc chimera (1 �g/eye; R&D
Systems, Minneapolis, MN) were performed immediately after laser
treatment and repeated at day 4. CNV area was analyzed 1 week after
laser treatment using isolectin B4 staining. Fluorescein angiography for
blood vessel leakage analysis was performed as described.14,15 Briefly,
1 week after laser treatment, mice were anesthetized. FITC-dextran
(100 �L; MW 40 kDa, 20 mg/mL; Sigma, St. Louis, MO) in PBS was
injected intravenously through the tail vein during a period of 10
seconds. After 20 minutes, the eyes were enucleated, and angiograms
were taken using a fluorescence microscope. Angiograms were graded
as follows: score 0, no dextran leakage; score 1, slight leakage; score 2,
moderate leakage; score 3, intensive leakage. Two examiners graded
the leakage of the CNV lesions in a masked fashion, and the average
score was presented. If both scores for a particular lesion differed

greatly, the sample was regraded and discussed until a similar result
was reached.

Real-time PCR

Total RNA was isolated using an RNA purification kit (RNeasy Mini-kit;
Qiagen, Valencia, CA) according to the manufacturer’s instructions.
cDNA was synthesized from 3 �g total RNA (SuperMix kit; Invitrogen,
Frederick, MD) and was used for real-time PCR (ABI Prism 7500 HT
Sequence Detection System; Applied Biosystems, Foster City, CA). All
experiments were performed in triplicate and were repeated at least
twice. Primers used are described in Table 1.

Immunoblot Analysis

All samples were lysed using RIPA buffer (Sigma-Aldrich, St. Louis, MO)
supplemented with complete protease inhibitors (Roche, Basel, Swit-
zerland) on ice. The lysate was centrifuged at 14,000 rpm for 15
minutes, the supernatant was collected, and the protein concentration
was quantified using a BCA protein assay (Pierce, Rockford, IL). Pro-
teins were separated on a 10% NuPAGE polyacrylamide gel (Invitro-
gen) under nonreducing conditions and transferred to polyvinylidene
difluoride membranes. Membranes were probed with a rabbit anti–
JAM-C antibody (Invitrogen). An anti–rabbit horseradish peroxidase–
conjugated antibody (Pierce) was used as the secondary antibody. An
enhanced chemiluminescence kit (SuperSignal Pico ECL; Pierce) was
used to detect the signal using an imaging system (LAS-3000 Imager;
Fujifilm, Tokyo, Japan).

Immunofluorescence

Cryosections were obtained from frozen mouse eyes 7 days after laser
treatment. Slides were washed, fixed in 4% PFA for 10 minutes, and
permeabilized with 0.1% Triton X-100 in PBS for 5 minutes. Slides were
blocked with 1% BSA and 5% goat serum in PBS for 1 hour at room
temperature. Rabbit anti–JAM-C (Invitrogen) or rat anti–Mac3 (Becton-
Dickinson, Franklin Lakes, NJ) antibody was applied, followed by
appropriately conjugated secondary antibodies. Thereafter, slides were
washed and mounted in medium (DAPI Fluoromount G; SouthernBio-
tech, Birmingham, Alabama). Fluorescence images were captured us-
ing a laser scanning microscope (Zeiss, Thornwood, NY).

Transepithelial Migration Assay

The transepithelial migration assay was performed as previously de-
scribed.16 Briefly, RPE cells were plated on the bottom of inverted cell
culture wells (Corning Costar, Lowell, MA) in the lower chamber and
left upside down for 24 hours. Then the culture wells were returned to
let the cells grow for 3 weeks with the hRPE apical membrane facing
the lower chamber. Migration assay medium (serum-free RPMI in the
absence or presence of 50 ng/mL MCP-1) was added to the lower
compartment of the cell culture system. Human macrophages were
added to the upper compartment, in the presence of MCP-1, IgG Fc, or
JAM-C Fc. After incubation for 3 hours at 37°C, the number of trans-
migrated cells in the lower (apical membrane facing) compartment
was analyzed by manually counting the cells using a Neubauer cham-
ber.

TABLE 1. Primer Sets Used for Real-time PCR

Gene Species Amplicon Size (bp) Sequences

JAM-C Human 123 Forward: GAGACTCAGCCCTTTATCGC
Reverse: CCTTCGGCACTCTACAGACA

Jam-c Mouse 113 Forward: TCCTGGAGAATGTGTTTGGA
Reverse: GCATCTCTTGGGAAGGAGAG

ACTB Human 137 Forward: TGGACTTCGAGCAAGAGATG
Reverse: GAAGGAAGGCTGGAAGAGTG

Actb Mouse 133 Forward: GGTCATCACTATTGGCAACG
Reverse: ACGGATGTCAACGTCACACT
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Transfection

Human RPE cells (passages 4–8) were grown on culture dishes pre-
coated with 0.2% gelatin (Sigma-Aldrich, St. Louis, MO). For transfec-
tion, human JAM-C shRNA or nontargeting control vector (Open Bio-
systems, Lafayette, CO) were applied at a concentration of 100 nM
using reagent (Oligofectamine; Invitrogen) in medium (OptiMEM; In-
vitrogen). Cells were cultured for 72 hours after transfection. The
knockdown efficiency of the shRNA was analyzed using real-time PCR
and immunoblot analysis.

RPE Cell Transwell Migration and
Proliferation Assay

Human RPE cells were placed on the upper layer of a permeable
membrane coated with collagen (Sigma-Aldrich, St. Louis, MO), and
the solution containing the test reagent was placed under the mem-
brane. After 18 hours, the cells that migrated through the membrane
were stained using a hematoxylin and eosin staining method and were
counted. Conditioned medium of macrophages from patients with wet
AMD was used to culture the RPE cells. The migration rate was
calculated as the ratio of transfected versus nontransfected RPE cells.
For proliferation assays, the cells were starved in serum-free medium
overnight before the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide; Invitrogen) assay was performed, as previ-
ously described.17

Permeability Assay

The permeability of the monolayer RPE was determined by measuring
the apical-to-basolateral movements of sodium fluorescein. At the 14th

day of cell culture, wet AMD macrophage-conditioned medium, VEGF,
or histamine was added to the RPE cells on the microporous filters
apically and basolaterally for 1 hour. Then fluorescein dye was added
to the apical compartment of the filters. Thirty minutes after the
addition of the test medium or molecules, 20 �L medium was collected
from the basolateral side of the wells. The concentration of sodium
fluorescein was quantified (Versa Fluor Fluorometer; Bio-Rad, Hercu-
les, CA).

Statistical Analysis

Data were analyzed using ANOVA assuming equal variances. P � 0.01
was considered statistically significant. Data were represented as the
mean � SEM. Each test was performed in triplicate.

RESULTS

Increased JAM-C Expression in the Lesion Area
during CNV Formation

To investigate the potential role of JAM-C in CNV formation, we
performed real-time PCR analysis to verify its expression pattern
in a laser-induced CNV model. The data showed that JAM-C
expression was upregulated in the lesion area (choroid-RPE com-
plex with CNV) during CNV formation in a time-dependent man-
ner, with no changes in the neural retina (Figs. 1A, 1B; n � 8).
The upregulated expression of JAM-C in the CNV lesion was
confirmed by immunoblot analysis at the protein level (Fig.
1C). Moreover, immunofluorescence staining showed abun-
dant JAM-C expression within the CNV area (Fig. 1D, lined area
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FIGURE 1. Upregulated JAM-C ex-
pression during CNV formation. (A, B)
Real-time PCR showed upregulated ex-
pression of JAM-C in the lesion area
(choroid-RPE complex with CNV, n �
8) during CNV formation in a time-
dependent manner. No such change
was found in the retina. Gene expres-
sion relative to day 2 (D2). (C) Western
blot analysis confirmed the upregu-
lated expression of JAM-C at the pro-
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showing the CNV lesion), whereas JAM-C was detected mainly
in the RPE layer, inner and outer segments, and inner plexi-
form layer of the normal retina (Fig. 1E). The elevated expres-
sion of JAM-C in the lesion area during CNV formation sug-
gested a role of JAM-C in CNV.

JAM-C Blockade Inhibits CNV Formation and
Blood Vessel Leakage

We next tested whether JAM-C targeting could inhibit CNV.
Intravitreal injection of JAM-C Fc chimera (1 �g/eye) was
performed immediately after laser treatment with a repeat
injection at day 4. This treatment reduced the CNV area signif-

icantly compared with control Fc (Figs. 2A, 2B; n � 8; P �
0.01). Furthermore, histologic analysis displayed a decreased
CNV neovascular area on treatment with JAM-C Fc chimera
(Figs. 2C, 2D; n � 8; P � 0.01). Moreover, fluorescein angiog-
raphy showed that JAM-C Fc chimera treatment decreased
blood vessel leakage in the CNV 1 week after laser treatment
(Figs. 2E, 2F; n � 10; P � 0.01).

JAM-C Blockade Inhibits Macrophage Infiltration
and Transmigration

It is known that macrophages are activated and may aggregate
within the lesion area during CNV development. We found that
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JAM-C Fc chimera treatment reduced Mac3� staining (a mac-
rophage marker) within the CNV area (Figs. 3A–C; n � 8; P �
0.01), demonstrating that JAM-C inhibition suppressed inflam-
mation in vivo. In addition, we found that JAM-C Fc chimera
inhibited the basolateral-to-apical transmigration of macro-
phages derived from patients with wet AMD through the
monolayer hRPE (Fig. 3D; n � 5; P � 0.01). However, the same
effect was not observed in macrophages derived from healthy
controls (Fig. 3E; n � 5). These data thus suggest that JAM-C
plays a role in macrophage transmigration and infiltration un-
der pathologic conditions.

JAM-C Knockdown Inhibits hRPE Cell Migration
but Not Proliferation

The hRPE is a key player in the pathogenesis of CNV. JAM-C has
been shown to be expressed in the RPE.16 We therefore inves-
tigated whether JAM-C knockdown influences RPE cell migra-
tion and proliferation. On JAM-C shRNA treatment, hRPE JAM-C
expression was reduced to approximately 20% of control, as
shown by real-time PCR (Fig. 4A). This result was further
confirmed by immunoblot analysis (Fig. 4B). Transwell migra-
tion assays showed that JAM-C knockdown inhibited hRPE cell
migration compared with that of the vector-treated cells or
nontreated cells when the wet AMD macrophage-conditioned
medium was used as a chemoattractant. There was no signifi-
cant difference among the three groups when the 10% FBS or
0.2% FBS medium was used (Fig. 4C; n � 3; P � 0.01). In
contrast, JAM-C knockdown had no effect on RPE cell prolif-
eration (data not shown).

JAM-C Knockdown Decreases the Permeability of
Monolayer hRPE

The RPE maintains the outer BRB and prevents certain sub-
stances from entering the retina. We therefore investigated

whether JAM-C knockdown influences the permeability of the
RPE barrier. To stimulate permeability, we used conditioned
medium from wet AMD macrophages, VEGF, or histamine. We
found that the concentration of fluorescein dye in the basal
compartment of JAM-C shRNA–transfected cells was lower
than that of the other two control groups 30 minutes after the
addition of the fluorescein dye (Fig. 5; n � 3; P � 0.01),
demonstrating that JAM-C knockdown decreased the permea-
bility of the hRPE cell monolayer.

DISCUSSION

CNV prevention and therapy are challenging because of the
tissue’s special location, the involvement of multiple cellular
components, and the complexity of its pathogenesis. Compre-
hensive understanding of this disease to search for therapeutic
targets is an important way to meet this challenge. CNV is a
nonspecific response to injury and repair in various pathologic
states of the eye.18,19 Inflammation is an important part of
CNV. Therefore, in addition to confronting angiogenesis di-
rectly, we can consider other therapeutic measures.20 CNV
development can be divided into the initial stage (macrophage
aggregation), the active phase of inflammation (cytokine secre-
tion), and the stable phage of inflammation (fibrosis).21 During
all the stages, macrophages play a vital role.22 Resident and
recruited macrophages in the neural retina infiltrate the lesion.
Monocytes are attracted from the choriocapillaris along the
outer surface of Bruch’s membrane and are locally differenti-
ated to macrophages.2 The recruited macrophages contribute
to CNV formation through vascular growth factor secretion,23

complement activation,24 vascular endothelial cells, and
Bruch’s membrane injury.25,26 Indeed, macrophage depletion
inhibited experimental CNV.27,28 Based on these studies,
searching for key traffic factors regulating macrophage infiltra-
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tion and retinal barrier function represents a promising route
to CNV therapy.

JAM is a member of the immunoglobulin superfamily in-
volved in the composition and maintenance of tight junctions
(TJs) and the establishment of endothelial and epithelial cell
polarity.29 Recent studies have elegantly demonstrated that
JAM plays an important role in monocyte migration during
angiogenesis and inflammation.6 Among JAM family members,
JAM-C is highly expressed in the retina and RPE,8 suggesting it
has a function in the eye. JAM-C expression is found both at the
apical junctional complexes and in the long apical processes of
Müller and RPE cells, which extend into the subretinal space
and ensheathe the photoreceptors.8 In our study, we found
that JAM-C was detected primarily in the RPE layer, inner and
outer segments, and inner plexiform layer of the retina. To
examine JAM-C expression during CNV formation, we per-
formed a laser-induced CNV model in mice and found that
JAM-C expression was upregulated during CNV development.
Hence, it was important to investigate the role of JAM-C in CNV
formation.

JAM-C is a key “gatekeeper” molecule expressed at the TJs
of the BRB,8,30 which is broken down during CNV formation.
Given that we found that JAM-C expression increased during
CNV, JAM-C may contribute to CNV pathogenesis. We func-
tionally blocked JAM-C by intravitreal injection of a JAM-C Fc
chimera and analyzed CNV size. Histologic analysis showed
that JAM-C targeting reduced the CNV area 7 days after laser
treatment. Moreover, blood vessel leakage in the CNV de-
creased accordingly. Interestingly, it has been shown that

blocking the function of JAM-C significantly reduced angiogen-
esis associated with the inflammation and permeability of
blood vessels in the hypoxia-induced retinal neovascularization
mouse model.10 Thus, our data support that JAM-C may be a
potential target molecule for CNV therapy.

Macrophages aggregate into the lesion area during the ini-
tial stage of CNV formation. For this purpose, macrophages
must transmigrate through the TJs of BRB. We tested whether
JAM-C blockade can suppress this process and found that
intravitreal injection of the JAM-C Fc chimera reduced macro-
phage accumulation within the CNV area. We confirmed this
observation using a macrophage basolateral-to-apical transmi-
gration assay. A previous study reported that the inhibition of
JAM-C decreased the apical-to-basal transmigration of granulo-
cytes but not of monocytes.16 The monocytes used in their
experiment came from healthy donors. In our study, the mac-
rophages were derived from healthy donors or patients with
wet AMD. However, the inhibitory effect of JAM-C could only
be seen in the macrophages derived from patients with wet
AMD but not in the macrophages from healthy controls. One
possible explanation for this phenomenon may be that the
expression pattern of molecules and receptors is different in
the macrophages derived from CNV patients and healthy con-
trols. Another explanation may be that the response to JAM-C
deprivation may be different between the two types of macro-
phages.

In addition to being producing homodimers,31 JAM-C can form
heterodimers with JAM-B and Mac-1.6 It has not been reported
whether macrophages express JAM-B as well as JAM-C. However,
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ited hRPE cell migration compared
with vector-treated cells or non-
treated cells when using conditioned
medium from the macrophages de-
rived as a chemoattractant from pa-
tients with wet AMD. Migrated RPE
cells were shown as a percentage of
the control (first column). There was
no significant difference among the
three groups when 10% FBS or 0.2%
FBS medium was used as a chemoat-
tractant (n � 3). *P � 0.01.
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JAM-C expressed at the TJs can heterodimerize with Mac-1 ex-
pressed at the macrophage surface to facilitate transmigra-
tion.32,33 One study has shown that a JAM-C–neutralizing anti-
body can inhibit neovascularization and tumor growth both in
vivo and in vitro. The neutralizing antibody does not affect endo-
thelial cell proliferation and apoptosis; one way to inhibit tumor
angiogenesis is to reduce macrophage accumulation.9 Thus,
based on our data, JAM-C blockade may suppress CNV, at least
partially, by reducing macrophage infiltration.

In addition to forming the BRB, RPE cells play important
roles in CNV formation. Therefore, we investigated RPE cell
migration and proliferation and monolayer RPE permeability
after JAM-C shRNA treatment. Compared with the nontrans-
fected or vector-transfected group, JAM-C knockdown inhib-
ited RPE cell migration toward the conditioned medium from
cultured macrophages of patients with wet AMD but did not
affect the migration of RPE cells cultured in 10% FBS or 0.2%
FBS medium. In addition, JAM-C knockdown did not affect RPE
cell proliferation. Based on our data, JAM-C may be involved in
the pathogenic process of CNV formation. On the other hand,
we found that JAM-C blockade helped keep monolayer RPE
barrier function normal under challenge (e.g., VEGF, hista-
mine). This may be another reason JAM-C targeting suppressed
CNV. However, the detailed mechanisms require further inves-
tigation.

During CNV formation, various challenges (e.g., ischemia, hyp-
oxia, oxidative damage, infection) stimulate the production of
proinflammatory and chemotactic factors and the activation of
local and blood-derived macrophages. These may lead to changes
in JAM-C expression, which may result in BRB malfunction. With
JAM-C facilitating macrophage transmigration continuously and
further increasing the permeability of monolayer RPE, the BRB
breaks down, and RPE cells begin to migrate and participate in
CNV formation. Thus, JAM-C function and macrophage over-

transmigration blockade may be useful for the early prevention
and treatment of CNV. Recently, JAM-C was found to have a
soluble form and to induce human microvascular endothelial cell
tube formation in vitro and angiogenesis in vivo.12 These results
confirm that JAM-C targeting may be a new route for CNV treat-
ment. Together, we conclude that JAM-C may be involved, at least
in part, in CNV formation by influencing BRB function and mac-
rophage infiltration and that JAM-C inhibition may have therapeu-
tic application in CNV treatment.
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