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Running title: LTB4-BLT1 axis exacerbates laser-induced CNV
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5-LO, 5-lipoxygenase
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BLT2, leukotriene B4 receptor 2
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FLAP, 5-lipoxygenase-activating protein
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ABSTRACT

Age-related macular degeneration (AMD), a progressive chronic disease of the central
retina, is associated with aging and is a leading cause of blindness worldwide. Here, we
demonstrate that leukotriene Bs (LTB4) receptor 1 (BLT1) promotes laser-induced
choroidal neovascularization (CNV) in a mouse model for wet-type AMD. CNV was
significantly less in BLT1-deficient (BLT1-KO) mice compared to BLT1-WT controls.
Expression of several pro-angiogenic and pro-fibrotic factors was lower in BLT1-KO
eyes than in BLT1-WT eyes. LTB4 production in the eyes was substantially increased in
the early phase after laser injury. BLT1 was highly expressed in M2 macrophages in vitro
and in vivo, and ocular BLT1* M2 macrophages were increased in the aged eyes post-
laser injury. Furthermore, M2 macrophages were rapidly attracted by LTBs and
subsequently produced VEGF-A through BLT1-mediated signaling. Consequently,
intravitreal injection of M2 macrophages augmented CNV formation, which was
attenuated by BLT1 deficiency. Thus, laser-induced injury to the retina triggered LTB4
production and attracted M2 macrophages via BLT1, leading to development of CNV. A
selective BLT1 antagonist (CP105696) and three LTB4 inhibitors (Zileuton, MK-886, and
Bestatin) reduced CNV in a dose-dependent manner. CP105696 also inhibited the
accumulation of BLT1* M2 macrophages in the laser-injured eyes of aged mice. Together,
these results indicate that the LTB4-BLT1 axis is a novel therapeutic target for CNV of

wet-type AMD.

Brief summary
Leukotriene B4 attracts M2 macrophages and exacerbates laser-induced choroidal

neovascularization. Leukotriene B4 receptor 1 will be a novel target in the wet-type of
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INTRODUCTION

Age-related macular degeneration (AMD) is a chronic disease of the eye that is a leading
cause of irreversible blindness in people over 50 years-of-age. AMD, which affects nearly
40 million individuals worldwide (1), is caused by deterioration of the retina, including
the macula, which contains neuronal cells, photoreceptors, and retinal pigment epithelium
(RPE) cells. AMD is classified as either wet (also called neovascular or exudative) type
or dry (also called geographic atrophy) type. Wet AMD is characterized by degeneration
of the macula, accompanied by fluid leakage from choroidal neovessels that have invaded
the retina. The lesion is infiltrated by immune cells such as macrophages, DC, microglial
cells, and T cells (e.g., NKT and yoT cells) (2-4). The main treatments for wet AMD are
agents that inhibit VEGF; however, such agents frequently require repeated intravitreal
injection (IVI), which can cause infectious endophathalmitis, intraocular inflammation,
and ocular hemorrhage (5).

Leukotriene B4 (LTB4) receptor 1 (BLT1) is a G protein-coupled receptor (6) for a
chemotactic eicosanoid, LTB4 (7, 8), which is generated from arachidonic acid by 5-
lipoxygenase (5-LO), 5-lipoxygenease-activating protein (FLAP), and LTA4 hydrolase
(LTA4H) (9) (Supplemental Figure 1). BLT1 is expressed by various leukocyte subsets,
including granulocytes (neutrophils and eosinophils), monocytes, macrophages, DC,
differentiated T cells (Thl, Th2, Thl7, and effector CD8" T cells), mast cells, and
osteoclasts (10). As shown by previous reports, the LTBs-BLT1 axis regulates
inflammatory and immunological responses such as peritonitis (11), bronchial asthma
(12, 13), delayed-type hypersensitivity (14), arthritis (15), atherosclerosis (16, 17),
multiple sclerosis (18), psoriasis (19), and obesity-associated insulin resistance (20).

Activated macrophages are roughly classified as “classically activated” (M1-type) or
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“alternatively activated” (M2-type) (21). M1 macrophages are induced by pathogen-
associated molecular patterns (e.g., LPS) and inflammatory cytokines (e.g., IFN-y) and
defend against invading microbial pathogens such as bacteria, protozoa, and viruses.
Several proteins are used as markers to distinguish M1 and M2 macrophages. Inducible
NOS (iNOS) is a representative M1 marker (22-25), and co-stimulatory molecules (CD80
and CD86) and MHC class II are also useful markers for M1 polarization (26-30). M2
macrophages are regulated by Th2 cytokines (e.g., IL-4 and IL-13), anti-inflammatory
cytokines (e.g., IL-10 and TGF-f3), immune complexes, glucocorticoids and other factors
(31) and are involved in diverse chronic inflammatory diseases such as parasite infections
(32), allergies (33), obesity (34, 35), and the pro-angiogenic responses that occur in cancer
(36) and tissue remodeling and repair (37-39). Mannose receptor (MR, CD206),
macrophage galactose N-acetyl-glactosamine specific lectin, (Mgl, CD301), programmed
cell death 1 ligand 2 (PD-L2, CD273), and PD-L1 (CD274) are well-characterized as the
cell surface markers (40-44), and Arginase-1, Fizzl, and Yml are known as distinct
markers (45-48) for M2 polarization. Recently, we and others reported that M2
macrophages recruited to the injured retina make a critical contribution to the
pathogenesis of choroidal neovascularization (CNV) in wet AMD (49-53); however, the
molecular mechanisms underlying recruitment of M2 macrophages are poorly
understood. Here, we show that BLT1 is mainly expressed by M2 macrophages, which
are then recruited to laser-induced retinal lesions and produced VEGF-A in a BLT1-
dependent manner. We also show that LTB4-BLT1 signaling exacerbates CNV in a mouse
model of wet AMD by increasing expression of pro-angiogenic and pro-fibrotic markers.

Importantly, we confirm that blockade of LTB4-BLT1 signaling strongly inhibits CNV.
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RESULTS

BLT1 deficiency ameliorates progression of CNV in a mouse model of AMD

Recent reports showed that LTB4-BLT1 signaling promotes several chronic diseases
including fibrosis (54), insulin resistance (55), tumorigenesis (56); however, its role in
chronic eye diseases has been poorly understood. To examine the pathological role of
BLT1 in the eye in vivo, we performed retinal laser photocoagulation to induce wet AMD
(57) in BLT1-WT and BLT 1-deficient (BLT1-KO) mice (13) of various ages. BLT1-WT
mice showed an age-dependent increase in CNV volume (Figure 1A, upper panels).
Surprisingly, aging did not affect CNV development in BLT1-KO mice, and the volume
of CNV was much smaller in old BLT1-KO mice than in old BLT1-WT mice (Figure 1A,
lower panels). The CNV volume in BLT1-WT mice increased in an age-dependent
manner (average volume in young mice, 3.1 x 10> um?; middle-aged mice, 5.4 x 10° pm?;
and old mice, 7.2 x 10° um?); this was not the case in BLT1-KO mice on Day 7 post-
injury (young mice, 2.6 x 10° pm?®; middle-aged mice, 2.3 x 10> um?; and old mice, 3.2
x 10> pm?) (Figure 1B). We also observed that the size of the laser-induced lesion in old
BLT1-KO mice was smaller than that in old BLT1-WT mice (Figure 1C, lower panels);
however, the overall retinal structure was the same in both groups (Figure 1C, upper
panels). We also confirmed that BLT1-KO mice had smaller lesion areas than those of
BLT1-WT mice in aged eyes (average area in BLT1-WT mice, 3.0 x 10* um?; BLT1-KO
mice, 1.3 x 10* pm?) (Figure 1D). In wet AMD, pathological angiogenesis is critically
involved in CNV development and accelerates subretinal fibrosis by increasing various
cytokines and chemokines (2, 58, 59). Consistently, expression of mRNA encoding pro-
angiogenic growth factors Vegfa, Pdgfb, and Fgf2 in laser-injured BLT1-KO eyes was

approximately half as much as in BLT1-WT eyes on Day 7 post-laser injury in old mice
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(Figure 2A, upper panels). The amounts of mRNA encoding inflammatory cytokines (1/1b
and 7nf), endothelial cell markers (7ek, also known as Tie2, and V'wf), and the pro-fibrotic
factors Tgfbl, Pdgfb, and Fgf2 (59) were lower in laser-treated BLT1-KO eyes. However,
expression of mRNA encoding the chemokines Cc/3 (Figure 2A, middle and lower
panels) and Cc/2 (data not shown), both of which were reported to play a role in AMD
pathogenesis (60, 61), was not significantly different between the BLT1-KO and BLT-
WT groups. We previously cloned a low-affinity LTB4 receptor, BLT2 (62, 63), which is
involved in colitis (64), epidermal wound healing (65), and acute lung injury (66), and
examined the effect of BLT2 deficiency in the same AMD model (Supplemental Figure
2). We found that BLT2 was not involved in AMD because the CNV volume in BLT2-
deficient (BLT2-KO) mice was comparable with that in their WT (BLT2-WT) littermates
(BLT2-WT mice, 4.4 x 10° pm?; BLT2-KO mice, 3.4 x 103 um?) (Supplemental Figure
2B). Next, we performed the simultaneous quantification of 52 eicosanoids in laser-
injured mouse eyes using a LC-MS/MS (Figure 2 and Supplemental Figure 3). On Day 1
and Day 3 post-laser injury, the amount of LTBs (Figure 2B) and 5-
hydroxyeicosatetraenoic acid (5-HETE) (Supplemental Figure 3A) in the eyes markedly
increased both in young and old mice. These results are consistent with the previous
studies showing that various leukotrienes including LTB4 were produced from the retinal
glial cells, retinal endothelial cells, and RPE in the pathogenesis of inflammatory eye
diseases at early phase (67, 68). Taken together, these results suggest that LTB4-BLT1

signaling is critical for progression of laser-induced CNV.

BLT1 is expressed by macrophages and is involved in CNV development

As BLT1 is highly expressed in various subsets of leukocytes, we speculated that BLT1
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expressed in retinal leukocytes is responsible for CNV. Previous studies showed that
retinal leukocytes were reconstituted with donor leukocytes by bone marrow (BM)
transplantation (69-73). To examine whether BLT 1-expressing leukocytes play a role in
laser-induced CNV, we implanted BLT1-WT or BLT1-KO BM cells from aging donors
into lethally irradiated WT mice from aging recipients to generate BM chimeric mice and
then examined CNV volume (Figure 3, A and B). We confirmed that more than 90% of
BM cells and peripheral blood leukocytes (PBL) of the CD45.2-positive (CD45.2%)
recipients (C57BL/6J-Ly5.2 mice) were donor-derived CD45.17 cells from a congenic
strain (C57BL/6-Ly5.1 mice) (Supplemental Figure 4, A and B). These results showed
that the efficiency of BM transplantation is independent of the age of donors or recipients
(Supplemental Figure 4C). The volume of CNV in BLT1-KO chimeras was significantly
smaller than that in BLT1-WT chimeras (BLT1-WT BM into WT, 10.3 x 10° um?; BLT1-
KO BM into WT, 6.8 x 10° um?) (Figure 3B). We further analyzed the numbers and the
percentages of leukocyte populations in the eyes by FACS analysis (Figure 3, C and D).
CD45" total leukocytes and CDI11b-high (CD11bM) F4/80-negative (F4/807) Ly6GM
neutrophils peaked at day 1, but CD11b" F4/80- Ly6Ch inflammatory monocytes and
CD11b" F4/80M macrophages peaked at day 3 after laser injury in the eyes of aged WT
mice. Consistent with the previous studies, we found that BLT1 is abundantly expressed
in CD11bM F4/80- Ly6G" neutrophils and CD11b" F4/80" macrophages in the laser-
injured eyes (data not shown). We further observed that BLT1" macrophages infiltrated
the periphery of the laser-injured area in the RPE-choroid in aged mice on Day 5 post-
laser injury (Figure 3E, upper panels), but not in young mice (Figure 3E, lower panels).
To determine whether BLT 1" macrophages contribute to the development of CNV, we

next depleted macrophages by IVI of clodronate liposomes (Figure 4 and Supplemental
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Figure 5) as previously described (74). IVI of clodronate liposomes significantly reduced
F4/80" macrophages in the RPE-choroid compared to control liposomes (Supplemental
Figure 5C), but did not affect the number of DAPI" cells (Supplemental Figure 5D).
Macrophage depletion reduced CNV volume in BLT1-WT mice (control, 13.5 x 10° pm?;
clodronate, 2.6 x 10° um?) to levels observed in BLT1-KO mice (control, 2.5 x 10° um?;
clodronate, 1.1 x 10° um?®) (Figure 4B). Taken together, these results suggest that BLT1*

macrophages exacerbate laser-induced CNV.

BLT1 is expressed in M2 macrophages in vitro and in vivo

Recent studies have been shown that macrophages are skewed toward pro-angiogenic
phenotype in the injured tissue or the tumor microenvironment (36, 39, 44, 48, 53, 75).
Next, we examined BLT1 expression in M1 and M2 macrophages using BM-derived
macrophages (BMDMs) (Figure 5, A and B and Supplemental Figure 6A), RAW264.7
cells (mouse monocyte/macrophage cell line) (Figure 5C), and THP-1 cells (human
monocytic cell line) (Figure 5D). M2 polarization of BMDMs induced BLT1 mRNA
(Gene Symbol: Ltb4rl) (Figure 5A and Supplemental Figure 6A, M2) and protein (Figure
5B, M2) expression, while M1 polarization or non-polarized MO BMDMs showed lower
levels of BLT1 expression (Figure 5, A and B and Supplemental Figure 6A, MO and M1).
Polarization of BMDMs was confirmed by examining the expression levels of mRNA for
M2 specific markers including CD206 (Mrcl), CD301b (Mgl2), PD-L2 (Pdcdllg?2),
Arginase-1 (4Argl), Fizzl (Retnla), and Ym1 (Chil3) (Supplemental Figure 6, B-G), or an
M1 specific marker, iNOS (Nos2) (Supplemental Figure 6H). Consistent with these
results, M2-polarization induced BLT1 expression in both RAW264.7 and THP-1 cells,

and M1- or MO-polarization did not (Figure 5, C and D, left panels). Expression of PD-
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L2 and CD8O0 proteins also confirmed the proper M2 and M1 polarization, respectively
(Figure 5, C and D, middle and right panels). In addition, we analyzed the number and
percentage of M2 macrophages by FACS analysis (Figure 5, E-H). The absolute number
of CD206" M2 macrophages peaked at day 3 after laser-injury (Figure 5E), but the
percentage of CD206" M2 macrophages in CD45" total leukocytes (Figure 5F) or in
CD11b" F4/80" total macrophages (Figure 5G) peaked at day 5 in the eyes of aged WT
mice. The percentage of BLT1* CD206" M2 macrophages was significantly higher during
Day 1 to Day 5 after laser injury in aged mice (Figure SH). We also found that ocular-
infiltrating BLT1* macrophages expressed high levels of several M2 markers (CD206,
CD301, and PD-L2) on Day 5 post-laser injury (Figure 5I). Interestingly, the expression
levels of the M2 markers on BLT1" macrophages were slightly higher than those on
BLT1" macrophages (Figure 51, lower panels). To note, we found that BLT1 expression
(Figure 5, J and K) in aged mice were higher than those in young mice in the ocular-
infiltrating CD206" M2 macrophages on Day 3 post-laser injury. These results suggest
that the infiltration of ocular M2 macrophages is accelerated by age-dependent up-

regulation of BLT1.

LTB4-BLT1 axis up-regulates recruitment of M2 macrophages and subsequent
VEGF-A production

Although some molecules and signaling pathway have been implicated in the activation
of M2 macrophages, the cellular and molecular mechanism is not fully elucidated. In
general, BLT1 mediates LTB4-induced calcium mobilization, chemotaxis, and inhibition
of'adenyl cyclase through the activation of Gq and Gi proteins (76). To determine whether

M2 macrophages express functional BLT1 in vitro, we performed calcium mobilization
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(Figure 6A) and chemotaxis (Figure 6, B-D and Supplemental movie 1 and 2) assays.
M2-, but not M1- or MO-polarized RAW264.7 cells exhibited increased intracellular
calcium mobilization upon LTB4 stimulation (Figure 6A) and migrated along an
increasing LTB4 concentration gradient (Figure 6B and Supplemental movies 1 and 2).
The M2-RAW264.7 cells significantly responded to LTB4 with a velocity and
directionality of 3.29 unit s! and 0.88, respectively (Figure 6, C and D). We next analyzed
the expression levels of VEGF-A mRNA (Figure 7A) and protein (Figure 7B) in M2
BMDMs from BLT1-WT and BLT1-KO mice. Stimulation of LTBj4 significantly induced
VEGF-A mRNA and protein expression in M2 BMDMs from BLT1-WT, but not in
BLT1-KO M2 BMDMs. Thus, LTB4-BLT1 signal is important for activation of M2

macrophages.

M2 macrophages promote BLT1-mediated development of CNV

Recent findings have experimentally confirmed that adoptive transferred M2
macrophages develop CNV by stimulating an abnormal angiogenesis (52, 77-79). To
clarify whether BLT 1" M2 macrophages exacerbate CNV, we adoptively transferred MO,
M1, and M2 macrophages from BLT1-WT or BLT1-KO mice into laser-injured WT mice
(Figure 8). Adoptive transfer of BLT1-WT M2-BMDMs resulted in marked CNV
formation when compared with transfer of BLT1-KO M2-BMDMs (BLT1-WT M2 into
WT, 10.5 x 10° pm?; BLT1-KO M2 into WT, 4.4 x 10° um?®); adoptive transfer of MO-
and M1-BMDMs has little effect on CNV formation (BLT1-WT MO0, 2.9 x 10° um?;
BLT1-KO MO, 2.1 x 10° um?; BLT1-WT M1, 2.7 x 105 um?; BLT1-KO MI, 1.6 x 10°
um?) (Figure 8, A and B). Histological analysis revealed that BLT1-WT M2-injected eyes

developed more robust neovascularization in retinal and choroidal tissues than BLT1-KO
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M2-injected eyes (BLT1-WT M2 into WT, 2.8 x 10* um?; BLT1-KO M2 into WT, 1.0 x

10* um?) (Figure 8, C and D). Thus, expression of BLT1 is required for M2-induced CNV.

Pharmacological inhibition of LTB4+-BLT1 signaling ameliorates CNV development
Several studies demonstrated that a BLT1 antagonist CP105696 completely blocked [*H]-
labeled LTB4 binding (ICso of 3.7 nM for human neutrophils) (80), calcium mobilization
(0.1-1 uM for human neutrophils) (81), phagocytosis (I uM for BMDMSs) (82), and
chemotaxis (0.1 uM for mouse peritoneal macrophages) (20) by antagonizing BLT1. To
investigate whether blockade of LTB4-BLT1 signaling (Supplemental Figure 1) (9, 83,
84) attenuates CNV, we treated mice by IVI of CP105696, prior to laser-induced injury
(Figure 9, A and C, upper panels). We also tested the effects of three inhibitors of LTBs-
producing enzymes: Zileuton, a specific inhibitor of 5-LO; MK-886, a specific inhibitor
of FLAP; and Bestatin, an inhibitor of LTA4H (Figure 9A, lower panels, and Figure 9C,
middle and lower panels). CP105696 caused a dose-dependent reduction in CNV volume
(DMSO, 6.6 x 10° pm?; CP105696, 0.2 pmol: 3.5 x 10> um?; 2 pmol: 2.0 x 10° um?; 20
pmol: 1.0 x 10° um?) (Figure 9B) and in CNV lesion area (DMSO, 3.5 x 10* um?;
CP105696, 20 pmol: 1.6 x 10* pm?) (Figure 9D). The CNV development was also
inhibited by treatment with Zileuton, MK-886, or Bestatin (CNV volume: Zileuton, 2.8
x 10° um?; MK-886, 2.8 x 10° um?; Bestatin, 1.9 x 10° um?) (CNV lesion area: Zileuton,
1.3 x 10* um?; MK-886, 1.8 x 10* um?; Bestatin, 1.4 x 10* um?) (Figure 9, B and D).
Moreover, we confirmed that CP105696 suppressed the infiltration of CD206" M2
macrophages and BLT1" CD206* M2 macrophages (Figure 9, E and F).

Given that some of these drugs are orally available, the LTB4-BLT1 axis may become a

novel therapeutic target for laser-induced CNV.
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DISCUSSION

Here, we demonstrated that the volume of CNV in BLT1-WT mice, but not in BLT1-KO
mice, increases in an age-dependent manner (Figure 1). A high-affinity LTB4 receptor,
BLTI1, which was expressed in ocular-infiltrating macrophages (Figure 3E) was
responsible for CNV (Figure 4 and 8). On the other hands, a low-affinity LTB4 receptor,
BLT2, which is ubiquitously expressed in human and mouse tissues (85) including cornea
and conjunctiva (86) was not involved in laser injury-induced CNV, because there was
no significant difference in CNV volume and histology between BLT2-WT and BLT2-
KO mice (Supplemental Figure 2). As we reported recently, M2-type macrophages are
important for the development of CNV after laser injury (53); here, we also demonstrated
that ocular-infiltrating M2 macrophages contribute to CNV development via LTB4-BLT1
signaling pathway. Indeed, laser-induced injury increased the amount of LTB4 in the eyes
(Figure 2B), which then attracted BLT1" M2 macrophages to the injured mouse retina
(Figure 5, E-K). We also found that BLT1 is only induced during M2 polarization of
mouse and human macrophages by IL-10, IL-4, IL-13, and TGF-§ (Figure 5, A-D).
Preliminary experiments with a STAT3 selective inhibitor suggest that, of these, the IL-
10/JAK1/STAT3 signaling pathway is likely critical for induction of BLT1 expression
(Supplemental Figure 7). Recent studies show that expression of IL-10 and M2 markers
(e.g., CD163 and Arginase-1), but not M1 markers (e.g., IL-6 and TNF-a), is increased
in senescent macrophages, thereby promoting CNV development (51, 52). Therefore, we
expected that BLT1 expression is also increased in senescent M2 macrophages in the eyes
of older mice. We actually found that the BLT1 expression of M2 macrophages in the
older eyes is higher than that in the younger eyes after induction of laser injury (Figure 5,

J and K). The elevated BLT1 could accelerate LTB4-dependent recruitment of M2
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macrophages to CNV lesions leading to the production of various pro-angiogenic factors,
including VEGF-A through the activation of BLT1 (Figure 7). Such chain of events would
also promote human CNV in wet AMD.

The findings presented herein might contribute to the development of novel anti-AMD
drugs (Figure 9). Although anti-VEGF agents (e.g., Ranibizumab and Bevacizumab) are
clinically and commercially available for wet AMD (87), several clinical trials have
examined new therapeutic agents that targeting components of the VEGF (e.g., VEGF
receptor tyrosine kinases) or other (e.g., PDGF) signaling pathways (88). To date, the
LTB4-BLT1 axis has not been examined in AMD. We speculate that agents that target the
LTB4-BLT1 axis might become useful treatment options for human patients with severe
wet AMD. In fact, we examined the BLT1 expression in the diabetic human donor eyes
(early progressive diabetic retinopathy, age 55, female) compared with non-diabetic
human donor eyes (car accident, age 13, male) (data not shown). We found that BLT1*
cells infiltrated into the periphery of the macular drusen, a common early sign of AMD,
and choroidal capillaries in the RPE-choroid of diabetic human eyes, but not in non-
diabetic human eyes. Recent studies showed that infiltrated macrophages exhibit M2-
phenotype, which accelerate neovascularization to promote tissue repair in the injured
retina of retinopathy (38, 79, 89, 90). Hence, the BLT1 may be a promising therapeutic
target for CNV of several diseases including wet AMD. The 5-LO inhibitor Zileuton is
clinically used as an anti-asthmatic drug worldwide (83), and the LTA4H inhibitor
Ubenimex (Bestatin) is a chemotherapy agent in Japan (84), with known safety profiles
in both cases. This allows their potential off label use as therapeutic agents for wet AMD,
thereby ensuring patient safety. In contrast, MK-886 and CP105696 are not used

clinically; thus more effective and safe inhibitors of FLAP, and antagonists of BLT1, are
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339 In conclusion, LTBy4 is a key mediator that attracts M2 macrophages to the laser-injured
340 retinas via BLT1, thereby increasing the severity of CNV. Antagonists of BLT1 or
341  inhibitors of LTB4 biosynthesis may become novel therapeutic agents to inhibit CNV of

342 wet AMD.
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METHODS

Animals

BLT1-KO and BLT2-KO mice were generated as previously described (13, 64) and then
backcrossed with C57BL/6J mice for more than 12 generations. Aged WT mice
(C57BL/6J: > 20 weeks old) were purchased from Japan SLC (Shizuoka, Japan) or Kyudo
(Saga, Japan). All mice were maintained in a filtered-air laminar-flow enclosure in a

specific pathogen-free facility and given standard laboratory food and water.

Reagents

The selective BLT1 antagonist, CP105696, was from Pfizer (New York, NY, USA).
Zileuton (a 5-LO inhibitor), MK-886 sodium salt hydrate (a FLAP inhibitor), and Bestatin
hydrochloride (an inhibitor of aminopeptidases, including LTA4H) were obtained from
Sigma-Aldrich (St. Louis, MO, USA). LTB4 was purchased from Cayman Chemical (Ann
Arbor, MI, USA). Unless otherwise noted, all Abs and cytokines were purchased from

BioLegend (San Diego, CA, USA) and Peprotech (Rocky Hill, CT, USA), respectively.

Laser-induced wet AMD model

Mice were anesthetized by intraperitoneal injection of ketamine (100 mg/kg) and xylazine
(10 mg/kg), and the pupils were dilated by application of 0.2% tropicamide and 1%
phenylephrine hydrochloride (Santen Pharmaceutical Co., Osaka, Japan). Using a 532 nm
laser, a slit-lamp delivery system, and a slide glass as a contact lens, four spots (laser
power, 200 mW; exposure time, 100 ms; hole size, 75 um) were placed into each eye.
After laser-induced injury and prior to administration of antagonists/inhibitors, the eyes

were subjected to IVI of CP105696 (0.2-20 pmol), Zileuton (20 pmol), MK-886 (20
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386

387

388

389

390

pmol), Bestatin (20 pmol), or DMSO (vehicle, 0.1%). The volume of the CNV lesions
was measured in choroidal flat mounts on Day 7 post-injury. The anterior segment and
retina were removed from the eyecup after fixation in 4% paraformaldehyde in PBS. The
remaining RPE-choroid complex was dehydrated in methanol and stained with 7 pg/ml
fluorescein-labeled iB4 (derived from Griffonia Simplicifolia Lectin I) (Vector
Laboratories, Burlingame, CA, USA). After relaxing radial incisions, this complex was
flat mounted using mounting medium (Thermo Fisher Scientific) and coverslips. Z-stack
images were obtained using a confocal microscope (A1R"; Nikon, Tokyo, Japan) and the
CNV volume was analyzed on reconstructed three-dimensional images using NIS-

Elements (Nikon).

Polarization of M1 and M2 macrophages

BM cells in the femur and tibia were collected from BLT1-WT and BLT1-KO mice (> 20
weeks old) and further differentiated in RPMI 1640 (Wako, Osaka, Japan) supplemented
with 10% FCS, 100 U/ml penicillin, and 100 pg/ml streptomycin (P/S) into BMDMs by
treatment with 50 ng/ml M-CSF for 3 days. RAW264.7 (a subclone from clone TIB-71)
(ATCC, Manassas, VA, USA) and THP-1 (clone TIB-202) (ATCC) cell lines were
maintained in RPMI 1640 supplemented with 10% FCS and P/S. BMDMs and
RAW264.7 cells were polarized by exposure to 2 ng/ml mouse IFN-y and 0.1 pg/ml LPS
(Sigma-Aldrich) (M1) or 20 ng/ml IL-4, IL-10, and IL-13 (from mouse) and 2 ng/ml
human TGF-B1 (R&D Systems, Minneapolis, MN, USA) (M2) during 48 h. THP-1 cells
were stimulated with 150 nM PMA for 24 h and then polarized with 2 ng/ml human IFN-
vy and 0.1 pg/ml LPS (M1) or 20 ng/ml IL-4, IL-10, and IL-13 (from human) and 2 ng/ml

human TGF-B1 (M2) during 48 h. MO macrophages were generated by culture in medium
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without cytokines. All cells were cultured under standard conditions at 37°C and 5% CO»

in a humidified atmosphere.

H&E staining

Eyes were removed, soaked in 10% buffered formalin solution, embedded in paraffin,
sliced (10 um thickness) using a microtone, and stained with H&E. Images were acquired
under a light microscope (BZ-9000; Keyence, Osaka, Japan) and quantified the CNV

lesion area using Image J (National Institute of Health, Bethesda, MD).

Quantitative RT-PCR

Eyecups (the remaining retina, choroid, and RPE from 1-2 eyes) and M0-, M1-, or M2-
polarized BMDMs were prepared from BLT1-WT and BLT1-KO mice. For VEGF-A
mRNA expression analysis, M2 BMDMs were stimulated with 500 nM LTBj4 or ethanol
(as a vehicle control) for 0.5 h. All samples were treated with TRIzol reagent (Thermo
Fisher Scientific, Waltham, MA, USA) to isolate RNA, according to the manufacturer’s
instructions. cDNA was synthesized from total RNA with reverse transcriptase and an
optimized blend of oligo-dTs and random primers using an QuantiTect Reverse
Transcription kit (Qiagen, Hilden, Germany) or gPCR RT Master Mix (Toyobo, Osaka,
Japan). Target genes were amplified using a real-time PCR System (Roche, Basel,
Switzerland or Thermo Fisher Scientific), DNA polymerase, SYBR Green I Dye (Thermo
Fisher Scientific) and specific primers. Gene expression was normalized to 18S rRNA
(Rnl8s) using the AACT method. The sequences of the primers are as follows: Vegfa:
Forward, 5’-actggaccctggctttactg-3’ and Reverse, 5’-tctgctctecttetgtcgtg-3’; RnlSs:

Forward, 5’-gcaattattccccatgaacg-3’ and Reverse, 5°-gggacttaatcaacgcaage-3’; Pdgfb:

20



415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

Forward, 5’-cggcctgtgactagaagtcc-3’ and Reverse, 5’-gagcttgaggcegtcttgg-3°; Fgf2:
Forward, 5’-cggctctactgcaagaacg-3’ and Reverse, 5’-tgcttggagttgtagtttgacg-3’; 111b:
Forward, 5’-tgtaatgaaagacggcacacc-3’ and Reverse, 5’-tcttctttgggtattgettgg-3’; Tnf:
Forward, 5’-tcttctcattcctgettgtgg-3’ and Reverse, 5°-ggtctgggccatagaactga-3°; Tek:
Forward, 5’-cataggaggaaacctgttcacc-3’ and Reverse, 5’-gcccccacttctgagett-3°; Vwf:
Forward, 5’-ccaaggagggtctgcaact-3’ and Reverse, 5’-aaaggaagactctggcaagcta-3’; Tefbl:
Forward, 5’-tggagcaacatgtggaactc-3’ and Reverse, 5’-cagcagccggttaccaag-3°; Ccl3:
Forward, 5’-tgcccttgetgttcttetct-3° and Reverse, 5’-gtggaatcttcecggetgtag-3°; and Ltb4rl:

Forward, 5’-ctcggaggtgtccagcac-3’ and Reverse, 5’-gacaggcaggtgtgtccttc-3°.

Liquid chromatography-mass spectrometry (LC-MS) analysis

Eyecups isolated from 5-6 eyes were frozen immediately in liquid nitrogen and stored at
-80°C. Samples were homogenized in a tissue disrupter (Automill, Tokken, Chiba, Japan)
and lipids were extracted by incubation in methanol overnight at -20°C followed by
centrifuged at 5,000 x g for 5 min at 4°C. Supernatants were then mixed with 9 volumes
of 0.1% formic acid in water, which included deuterium-labeled internal standards
(Cayman Chemical). Diluted samples were loaded onto a solid-phase extraction cartridge
(Waters, Milford, MA, USA) and washed serially with 0.1% formic acid in water, 15%
methanol and 0.1% formic acid in water, 0.1% formic acid in water, and petroleum ether.
After drying the cartridge, eicosanoids were eluted by centrifugation with 200 pl of 0.1%
formic acid in methanol. For reverse phase-HPLC-MS/MS, a Shimadzu liquid
chromatography system consisting of four LC-20AD pumps, a SIL-20AC autosampler, a
CTO-20AC column oven, a FCV-12AH six-port switching valve, and a TSQ Quantum

Ultra triple quadrupole mass spectrometer equipped with an electrospray ionization (ESI)

21



439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

ion source (Thermo Fisher Scientific) were used (91, 92). An aliquot of each sample (50
puL) was injected into the trap column, an Opti-Guard Mini C18, at a total flow rate of
500 pL/min. Three minutes after sample injection, the valve was switched to introduce
the trapped sample to the analytical column, a Capcell Pak C18 MGS3 (Shiseido, Tokyo,
Japan). Separation of lipids was achieved by a linear gradient using water and acetonitrile
containing 0.1% formic acid. The total flow rate was 120 uL/min, the column temperature
was set at 46°C, and the LC column eluent was introduced directly into a TSQ Quantum
Ultra. All compounds were analyzed in a negative ion polarity mode. Eicosanoids were
quantified by multiple reaction monitoring (MRM). The MRM transitions monitored

were m/z 335 — 195 for LTB4, m/z 624 — 272 for LTC4, m/z 495 — 177 for LTD4, m/z
319 — 115 for 5-HETE, m/z 339 — 197 for [2H4]LTBa4, m/z 629 — 272 for [?Hs]LTCs,
m/z 500 — 177 for [?Hs]LTDs, m/z 327 — 116 for [*Hg]5-HETE. For accurate

quantification, calibration curves were generated for each target eicosanoid using known
reference standards and the same isotope-labeled internal standard. Automated peak
detection, calibration, and calculation were carried out by the Xcalibur 1.2 software

package (Thermo Fisher Scientific).

BM transplantation

BM cells were collected from the both femurs and tibiae of donor BLT1-WT and BLT1-
KO (> 20 weeks old) and 107 cells were intravenously injected into lethally irradiated (10
Gy X-rays) male WT recipients (> 20 weeks old). At 28 days post-transplantation, mice

were subjected to laser-induced retinal injury, followed by analysis of CNV development.
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Immunofluorescence staining and analysis

RPE-choroid complexes were prepared from WT mice as described above and blocked
with 5% BSA/0.5% Triton X-100 in PBS for 1 h, followed by staining with 10 pg/ml
anti-BLT1 (clone 7A8; generated in-house) (93) and 5 pg/ml Alexa Fluor 647-labeled
anti-F4/80 (clone BMS8) mAbs. After washing with 0.1% Tween in PBS, tissues were
incubated with HRP-labeled anti-mouse IgG (500-fold dilution) (Rockland
Immunochemicals, Limerick, PA, USA), followed by Tyramide-Alexa Fluor 488 (100-
fold dilution) (Thermo Fisher Scientific). Nuclei were stained with DAPI (5 pg/ml;

Sigma-Aldrich). Samples were visualized under a confocal microscope (A1R*; Nikon).

Flow cytometry analysis

BMDMs and RAW264.7 cells were collected in PBS/2 mM EDTA (pH 7.4) containing
2% FCS (FACS buffer). Fc receptors were then blocked with an anti-CD16/32 (5 pg/ml;
2.4G2) Ab (Fc blocker). BMDMs were stained with anti-F4/80-FITC (5 pg/ml; clone
BMS), anti-CD11b-allophycocyanin (APC) (2.5 pug/ml; clone M1/70), and biotin-labeled
anti-mouse BLT1 (5 pg/ml; clone 7A8; generated in-house) Ab (93) or mouse I1gG; (5
pg/ml; Thermo Fisher Scientific/eBioscience, San Diego, CA, USA) (as an isotype
control). RAW264.7 cells were stained with anti-mouse BLT1 (5 pg/ml; clone 7AS8), anti-
PD-L2 (2.5 pg/ml; clone TY25), anti-CD80 (2.5 pug/ml; clone 16-10A1), or isotype
controls for biotin-labeled anti-mouse Abs. After washing with PBS/EDTA, cells were
stained with R-phycoerythrin (PE)-conjugated Streptavidin (0.5 pg/ml; Thermo Fisher
Scientific/eBioscience). THP-1 cells were collected in FACS buffer, blocked with human
Fc blocker (Miltenyi Biotec, Bergisch Gladbach, Germany) and stained with anti-human

BLT1 (diluted 1:20; clone 203/14F11) (R&D Systems), anti-PD-L2 (5 pg/ml; clone
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24F.10C12), anti-CD80 (10 pg/ml; clone 2D10), or an isotype control for PE-labeled anti-
human Abs. Cells were analyzed in a flow cytometer (FACSCalibur or LSRFortessa;
Becton Dickinson, Franklin Lakes, NJ, USA). Eyecups were collected from 4—6 laser-
injured eyes as follows: (i) young (8-12 weeks old) or aged (> 20 weeks old) WT mice,
(i1)) CP105696- (20 pmol/eye) and DMSO-injected WT mice (> 20 weeks old), and
ocular-infiltrating cells were isolated using Collagenase D (Roche) in RPMI 1640 as
previously described (94). Cells were then incubated with mouse Fc blocker, followed by
staining with anti-CD45-FITC (2.5 pg/ml; clone 30-F11) (Becton Dickinson), anti-Ly6G-
PE/Cy7 (2.5 pg/ml; clone 1A8), anti-Ly6C-APC/Cy7 (2.5 pg/ml; clone HK1.4), anti-
F4/80-Brilliant Violet 421 (2.5 pg/ml; clone BMS), anti-CD11b-Brilliant Violet 510 (5
pg/ml; clone M1/70), and anti-mouse BLT1-APC (5 pg/ml; clone 7A8; generated in-
house) Abs in addition to 2.5 pg/ml anti-PD-L2 (clone TY25), 10 pg/ml anti-CD301
(clone ER-MP23) (Bio-Rad Laboratories), 10 pg/ml anti-CD206 (clone MR5D?3) biotin-
conjugated Abs or isotype controls. Cells were washed and stained with 0.5 pg/ml
Streptavidin-PE, and analyzed in a flow cytometer (FACSVerse; Becton Dickinson). For

all experiments, dead cells were excluded after staining with 7AAD (Becton Dickinson).

Liposome-mediated depletion of macrophages

Aged BLT1-WT and BLT1-KO mice (> 20 weeks old) received an IVI of 90 ug
clodronate liposomes (including 16 pg of clodronic acid; injection volume, 2 pl/eye)
(Katayama Chemical Industries, Osaka, Japan) or control liposomes after laser-induced
injury. RPE-choroid complexes were prepared as described above, stained with Alexa
647-labeled anti-F4/80 mAb or rat IgGza (as an isotype control), and then nuclei were

visualized with DAPI. F4/80" macrophages and DAPI" cells per field were counted using
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Image J.

Adoptive transfer of macrophages
Aged WT mice received M0, M1, and M2 BMDMs (10° cells in PBS/eye; injection
volume, 2 pl/eye) from aged BLT1-WT or BLT1-KO mice (> 20 weeks old) via IVI after

laser-induced injury.

Calcium mobilization assay

RAW264.7 cells were incubated for 60 min with HBSS-based loading buffer containing
20 mM HEPES (pH 7.4) (Thermo Fisher Scientific), 2.5 mM Probenecid (Sigma-
Aldrich), 0.04% Pluronic F-127 (Thermo Fisher Scientific), and 4 uM Fluo 4-AM
(Dojindo laboratories, Kumamoto, Japan). Cells were then washed with HEPES-based
buffer, seeded into 96-well black plates (10* cells/well), and stimulated with 0.5-1000
nM LTB4 or 2 uM lonomycin. Assay plates were then analyzed using FlexStation 3

(Molecular Devices, Sunnyvale, CA).

TAXIScan chemotaxis assay

Chemotaxis of RAW264.7 cells toward 100 nM LTB4 or ethanol (as a vehicle control)
was monitored using TAXIScan-FL (Effector Cell Institute Frontier, Tokyo, Japan), as
described previously (95). Phase-contrast sequential images were acquired at 1 min
intervals for 45 mins and stacked using Image J. Chemotactic parameters (velocity and
directionality) were analyzed with the Image J ‘Manual Tracking’ plug-in and the Image

J ‘Chemotaxis and Migration tools’ plug-in.

25



534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

ELISA

For VEGF-A protein expression analysis, culture media were collected in M2 BMDMs
from BLT1-WT or BLT1-KO mice after stimulation with 500 nM LTBj4 or ethanol (as a
vehicle control) for 4 h. VEGF-A was measured culture media using the Mouse VEGF

Quantikine ELISA Kit (R&D Systems) according to the manufacturer’s instructions.

Statistics

Data are expressed as the mean £ SEM of at least three independent mice or eyes. Two
data sets were compared using 2-tailed Student’s ¢ test. Multiple comparisons were
performed using 1-way ANOVA followed by Bonferroni’s, Newman-Keuls, or Dunnett’s
post hoc test, and 2-way ANOVA followed by Bonferroni’s post hoc test. P value of less
than 0.05 was considered statistically significant. All statistical analyses were performed

using Prism version 5.0 (GraphPad Software, La Jolla, CA).

Study approval

All animal studies and procedures were approved by the Ethics Committees on Animal
Experimentation in Juntendo University (approval numbers 250224, 260166, 270161,
280167, and 290171). All the studies in this manuscript were carried out in accordance

with approved guidelines and regulations.
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Figure 1. BLT1 deficiency attenuates CNV in a mouse model of AMD.

Images of isolectin B4 (iB4) staining (A) and CNV volume (B) in the RPE-choroid
complex from the eyes of BLTI-WT (open circles) and BLT1-KO (filled circles) mice
after laser-induced injury. Green represents a CNV area positive for iB4 staining. Mice
were grouped by age: Young, 8—12 weeks old; Middle-aged, 20-24 weeks old; Old, 40—
48 weeks old. n=5-6 mice per group. (C, D) H&E staining of the uninjured and laser-
injured retinas from aged BLT1-WT and BLT1-KO mice (> 40 weeks old). Yellow dotted
lines denote the lesion areas. n=4—5 per group. Bar=100 um (A, C). (B, D) *P < 0.05;
**P < 0.01; ns, not significant (1-way ANOVA with Bonferroni’s post hoc test [B] and
Student’s ¢ test [D]). Results are representative of at least two independent experiments.
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Figure 2. BLT1 deficiency reduces expression of pro-angiogenic and pro-fibrotic
factors in the laser-induced eyes.

(A) Quantitative RT-PCR analysis of mRNA for various pro-angiogenic and pro-fibrotic
factors, cytokines, and chemokines in the eyes from aged BLT1-WT (white bars) and
BLT1-KO (black bars) mice (> 20 weeks old) on Day 7 post-laser injury. n=3—6 per group.
(B) Time-dependent changes in LTB4 content in laser-injured eyes from young (white
bars) and old (black bars) WT mice (Young, 8 weeks old; Old, > 20 weeks old). n=3-7
per group. (A, B) *P < 0.05; **P < 0.01; ns, not significant (Student’s ¢ test [A] and 1-
way ANOVA with Bonferroni’s post hoc test [B]). Results are representative of at least
two independent experiments.
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Figure 3. BLT1-expressing macrophages are recruited to the periphery of laser-
induced CNV.

Images of iB4 staining (A) and CNV volume (B) in the RPE-choroid of chimeric mice
receiving BM cells from aged BLT1-WT (open circles) or BLT1-KO (filled circles) mice
(> 20 weeks old). n=6—8 mice per group. (C, D) FACS analysis of cells isolated from the
laser-injured eyes of aged WT mice (> 20 weeks old). The populations of the leukocytes
are gated as follows: total leukocytes: CD45%, neutrophils: CD11b" F4/80- Ly6G",
inflammatory monocytes: CD11b" F4/80- Ly6C*, macrophages: CD11b" F4/80". The
numbers (C) and percentages (D) of the leukocyte populations were analyzed on Day 1,
Day 3, and Day 5 post-laser injury. Day 0 refers to a sample taken from uninjured eyes.
n=3—4 per group. (E) Immunofluorescence staining of the laser-injured RPE-choroids
from WT mice (Young, 8 weeks old; Old, > 20 weeks old) with anti-F4/80 (red) and -
BLT1 (green) mAbs. Nuclei were visualized with DAPI (blue). LI (white dotted lines)
denotes the location of laser injury. White arrows show F4/80-negative and BLTI-
positive cells. White arrowheads show F4/80- and BLT 1-double positive cells. Bar=100
pm (A) or 50 um (E). (B) *P <0.05 (Student’s ¢ test). (C, D) *P <0.05; **P <0.01; ***P
< 0.005 versus Day 0 (1-way ANOVA with Dunnett’s post hoc test). Results are
representative of at least two independent experiments.
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Figure 4. BLT1-expressing macrophages are involved in the pathogenesis of laser-
induced CNV.

(A, B) The effect of clodronate liposome-mediated macrophage depletion (indicated as
“Clodronate”, filled circles) on CNV volume in aged BLT1-WT and BLT1-KO mice (>
20 weeks old). “Control” refers to control liposomes (open circles). n=4—7 mice per
group. Bar=100 um. (B) *P < 0.05; **P < 0.01; ns, not significant (1-way ANOVA with
Newman-Keuls post hoc test). Results are representative of at least two independent
experiments.
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Figure 5. M2-type macrophages express BLT1 and infiltrates into the injured eyes
of aged mice.

BMDMs from aged BLT1-WT (filled circles) and BLT1-KO (open circles) mice (> 20
weeks old) were polarized to M1 and M2 macrophages, and BLT1 expression was
examined by quantitative RT-PCR (A) and FACS analysis (B). M0 denotes a sample of
non-polarized BMDMs. RAW264.7 (C) and THP-1 (D) cells were polarized to MO (cross
plots), M1 (open squares), and M2 (filled circles) macrophages, and expression of BLT1,
PD-L2 (an M2 marker), and CD80 (an M1 marker) was examined by flow cytometry. The
Y-axis shows the MFI relative to that of an isotype control (mouse IgGi). MFI, mean
fluorescence intensity. n=3 per group. (E, F, G, H) FACS analysis of M2 macrophages
isolated from the laser-injured eyes of aged WT mice (> 20 weeks old) as described in
Figure 3C and D. CD206" M2 macrophages: CD11b" F4/80" CD206", CD206" BLT1"
M2 macrophages: CD11bM F4/80" CD206" BLT1". n=3-4 per group. (I) FACS analysis
of M2 markers on the ocular-infiltrating BLT1" and BLT1- macrophages on Day 5 post-
laser injury from aged WT mice. CD206, CD301, and PD-L2 are specific surface markers
of M2 macrophages. Cells were stained with anti-CD206, anti-CD301, and anti-PD-L.2
mAbs (black outlines) or isotype controls (gray filled histograms). Overlays show the
expression level of M2 markers on BLT1* (black outlines) and BLT1- (black dotted lines)
macrophages. These macrophages were gated as the CD45" F4/80" CD11bM population.
(J, K) FACS analysis of BLT1 expression on the ocular-infiltrating CD206" M2
macrophages on Day 3 post-laser injury from young or aged WT mice. n=3 per group.
(A, B, C, D) **P < 0.01; ***P <0.005; ****P <(.001 versus 0 h (2-way ANOVA with
Bonferroni’s post hoc test). (E, F, G, H) *P < 0.05; **P < 0.01 versus Day 0 (1-way
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967 ANOVA with Dunnett’s post hoc test). (K) **P < 0.01 (Student’s ¢ test). Results are
968 representative of at least two independent experiments (A-I).
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Figure 6. M2 macrophages respond to LTB.

(A) Calcium mobilization in MO- (cross plots), M1- (open squares), and M2- (filled
circles) RAW?264.7 cells after stimulation with the indicated concentrations of LTB4 and
2 uM ionomycin. n=3 per group. (B) Chemotaxis of M2-RAW264.7 cells toward 100 nM
(highest concentration) of LTB4 (n=18) or vehicle (n=15). The velocity (C) and
directionality (D) of M2-RAW264.7 cell migration in the presence of vehicle (n=15) or
100 nM LTB4 (n=93) are shown. (C, D) ***P < 0.005 (Student’s ¢ test). Results are
representative of at least two independent experiments.
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Figure 7. LTB4-BLT1 signaling induces VEGF-A production in M2 macrophages.
BMDMs from aged BLT1-WT (open bars) and BLT1-KO (filled bars) mice (> 20 weeks
old) were polarized to M2 macrophages, and were stimulated with 500 nM LTB4 or
vehicle for 0.5 h (A) or 4 h (B). The expression levels of VEGF-A mRNA (A) and protein
(B) were measured by quantitative RT-PCR and ELISA. n=3 per group. (A, B) *P <0.05;
**P <0.01; ***P < 0.005; ns, not significant (1-way ANOVA with Newman-Keuls post
hoc test). Results are representative of at least two independent experiments.
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Figure 8. M2 macrophage-dependent CNV development requires BLT1.

Images of iB4 staining (A) and CNV volume (B) in the RPE-choroid of recipient mice
that received M0-, M2-, and M1-BMDMSs from aged BLT1-WT (open circles) or BLT1-
KO (filled circles) mice (> 20 weeks old). n=6—8 mice per group. (C, D) H&E staining
of the laser-injured retinas of recipient mice receiving M2-BMDMSs from BLT1-WT or
BLT1-KO mice (> 20 weeks old). Yellow dotted lines show the lesion area. n=4 per group.
Bar=100 pm (A, C). (B, D) *P < 0.05; ns, not significant (1-way ANOVA with
Bonferroni’s post hoc test [B] and Student’s ¢ test [D]). Results are representative of at
least two independent experiments.
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Figure 9. The effects of a BLT1 antagonist and LTB4 synthesis inhibitors on
development of CNV.

Images of iB4 staining (A) and CNV volume (B) in the RPE-choroid from aged WT mice
(> 20 weeks old) after administration of 0.2—20 pmol of CP105696 (a BLT1 antagonist;
filled circles) or 20 pmol of Zileuton (a 5-LO inhibitor), MK-886 (a FLAP inhibitor), or
Bestatin (a LTA4H inhibitor) (filled triangles), or vehicle (open circles). n=4-9 mice per
group. (C, D) H&E staining of the retinas after aged WT mice (> 20 weeks old) with
laser-induced injury were treated with CP105696, Zileuton, MK-886, and Bestatin (20
pmol/eye), or DMSO. Yellow dotted lines show the lesion area. n=3-6 per group. (E, F)
The number of the ocular-infiltrating CD206" or CD206" BLT1" M2 macrophages was
analyzed on Day 3 post-laser injury from CP105696- (20 pmol/eye) or DMSO-injected
WT mice (> 20 weeks old). n=3-4 per group. Bar=100 um (A, C). (B, D) *P <0.05; **P
< 0.01 (1-way ANOVA with Dunnett’s post hoc test [B, D] and Student’s ¢ test [E, F]).
Results are representative of at least two independent experiments (A-D).
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