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The rs1061170T/C variant encoding the Y402H change in comple-
ment factor H (CFH) has been identified by genome-wide associa-
tion studies as being significantly associated with age-related
macular degeneration (AMD). However, the precise mechanism
by which this CFH variant impacts the risk of AMD remains largely
unknown. Oxidative stress plays an important role in many aging
diseases, including cardiovascular disease and AMD. A large
amount of oxidized phospholipids (oxPLs) are generated in the
eye because of sunlight exposure and high oxygen content. OxPLs
bind to the retinal pigment epithelium and macrophages and
strongly activate downstream inflammatory cascades. We hypoth-
esize that CFH may impact the risk of AMD by modulating oxida-
tive stress. Here we demonstrate that CFH binds to oxPLs. The CFH
402Y variant of the protective rs1067170 genotype binds oxPLs
with a higher affinity and exhibits a stronger inhibitory effect
on the binding of oxPLs to retinal pigment epithelium and macro-
phages. In addition, plasma from non-AMD subjects with the pro-
tective genotype has a lower level of systemic oxidative stress
measured by oxPLs per apolipoprotein B (oxPLs/apoB). We also
show that oxPL stimulation increases expression of genes involved
in macrophage infiltration, inflammation, and neovascularization
in the eye. OxPLs colocalize with CFH in drusen in the human AMD
eye. Subretinal injection of oxPLs induces choroidal neovasculari-
zation in mice. In addition, we show that the CFH risk allele confers
higher complement activation and cell lysis activity. Together,
these findings suggest that CFH influences AMD risk by modulat-
ing oxidative stress, inflammation, and abnormal angiogenesis.

Genome-wide association studies have catalyzed significant
progress in elucidating the molecular basis of complex trait
diseases (1). However, a substantial gap remains in our un-
derstanding of how genetic variants contribute to disease. The
complement factor H (CFH) locus for age-related macular de-
generation (AMD) illustrates this challenge. AMD affects tens of
millions of people worldwide and is the leading cause of irre-
versible blindness among the elderly on three continents. Most
severe vision loss in AMD patients is caused by bleeding and ex-
udation caused by choroidal neovascularization (CNV, also
known as “wet AMD?”). One of the best-replicated genetic asso-
ciations is between CFH and AMD. The SNP variant rs1061170,
which causes a tyrosine to histidine amino acid residue change
(Y402H) in CFH, confers a significant risk for AMD and was
present in more than 50% of AMD patients (2-6).

Oxidative stress has been associated with many aging dis-
orders, including Alzheimer’s disease, atherosclerosis, and AMD
(7-11). It has been demonstrated that oxidative stress and
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oxidation products can result in inflammation and contribute
significantly to the development of atherosclerotic lesions and
macrophage activation (10, 12). For this reason the oxidized
phospholipid (oxPL) level has been recognized as a reliable
biomarker for evaluation of oxidative stress (13, 14). In the eye,
a large amount of oxPLs are generated as the result of sunlight
exposure and high oxygen content, and they initiate inflam-
mation by binding to retinal pigment epithelium (RPE) and
macrophages and activating downstream inflammatory cascades
(15). In addition, oxidation-modified proteins and lipids have
been detected in drusen and Bruch’s membrane using Western
blot analysis and immunohistochemistry (16).

The retinal photoreceptors are highly enriched with poly-
unsaturated fatty acid phospholipids such as phosphatidylcholine
(PtC). These phospholipids are highly susceptible to oxidative
stress, which can modify phospholipids and generate a variety of
breakdown products to form oxPLs (17). Under oxidative mod-
ification, the head group of PtC, phosphocholine (PC), under-
goes a conformational change exemplified by the oxidation of
1-palmitoyl-2-arachidonoyl-sn-glycero-3-phosphocholine (PAPC),
one of the most common phospholipids in membrane structures,
into 1-palmitoyl-2-(5’-oxo-valeroyl)-sn-glycero-3-phosphocholine
(POVPCQC) (Fig. S1). This oxidation epitope can be recognized
by a natural antibody to PC, TEPC-15 (also known as “T15”)
(Fig. S2). As a part of the innate defense system, T15 recognizes
and interacts with PC on the cell wall of certain bacteria, such as
Streptococcus pneumococci, to protect the host from lethal in-
fection (17). However, T15 does not bind to PC on normal cell
membranes or lipoproteins unless they have been oxidatively
modified, such as oxPLs on low-density lipoprotein (oxLDL) or
in the cell membrane of apoptotic cells. These properties of T15
make it a useful tool for studying oxPLs in diseases such as
atherosclerotic lesion development, a condition that shares
similarities with drusen development in AMD (15, 18). Recent
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studies revealed that natural antibodies also bind to modified
cellular and molecular structures caused by endogenous oxida-
tive damage. These interactions can mask offensive macro-
molecules such as apoptotic cells and oxLDL and facilitate the
turnover of unhealthy cells to maintain homeostasis (13, 17).

CFH is also a component of the innate immune system and is a
major regulator of the complement system. CFH binds to bacteria
through certain bacterial polysaccharides, lipids, or proteins via
recognition of pathogen-associated molecular patterns (PAMPs)
(19). We have reported previously that CFH binds to M6 protein
of Streptococcus pyogenes (20). In addition to recognizing PAMPs
on bacteria, we speculated that CFH also could interact with
the damage-associated molecular patterns (DAMPs) generated
by endogenous oxidative stress to shield the unnecessary cyto-
lytic events.

Given the functional similarities between CFH and natural
antibodies—both are elements of the innate defense system
modulating a variety of exogenous insults and endogenous
structural modification—and a strong genetic association be-
tween CFH and AMD, we hypothesized that a function of CFH
is to modulate inflammation through binding oxidation-specific
epitopes (e.g., oxPLs). In this report, we investigated the dif-
ferential binding of CFH402Y/H variants to oxidation epitopes
derived from phospholipid oxidation and its consequent impact
on inflammation and complement activation. Our results suggest
that CFH influences AMD risk by binding to oxPLs and modu-
lating oxidative stress, inflammation, and abnormal angiogenesis.

Results

We first observed that, regardless of genotypes, CFH exhibited
significantly higher binding toward oxLDL than toward native
LDL (nat-LDL) (Fig. 14), indicating that CFH binds to oxPLs
rather than unmodified phospholipids on LDL. The average
relative binding as expressed in relative light units (RLU) was
132,060 + 5,175 for oxLDL and only 25,424 + 889 for nat-LDL

(P = 5.59 x 107%7). We then compared binding of the risk (C)
and protective (7) alleles of 751061170 in plasma CFH. When
assayed under the same conditions, plasma CFH from rs1061170
homozygous CC (402H, risk genotype) subjects displayed lower
binding to oxLDL than plasma CFH from heterozygous CT or
homozygous T7 (402Y, protective genotypes) subjects (Fig. 1B).
The differential binding of CFH402Y and CFH402H to the ox-
idation epitopes was confirmed further by ELISA using re-
combinant CFH402Y and CFH402H proteins. Specifically, we
showed that CFH402Y bound to both POVPC-BSA and oxLDL
almost twice as strongly as CFH402H (Fig. 1C).

We next tested whether plasma level of oxPLs per apolipo-
protein B (oxPLs/apoB), a reliable biomarker for systemic oxi-
dative stress (14, 21), is correlated with CFH genotypes. We
measured plasma oxPLs/apoB levels from non-AMD subjects
with different 751061170 genotypes. Plasma with a CC risk ge-
notype had a higher level of oxPLs/apoB than plasma with pro-
tective genotypes (Fig. 1D), suggesting that the binding affinity of
CHF for oxPLs correlates inversely with plasma levels of oxPLs.
Because CFH is a major negative regulator of complement ac-
tivation, we tested whether there was a difference in comple-
ment-mediated cell lysis modulated by CFH proteins encoded by
the 751061170 risk genotype (CC, n = 34) and the protective
genotype (17T, n = 40). There was a 25% increase in final com-
plement-mediated cell lysis associated with the CC genotype
compared with that associated with the 7T genotype (Fig. 1E).

RPE and macrophages share many similar biological features
such as binding and phagocytosis of oxLDL via cell-surface
receptors, including CD36 (22, 23). These processes can lead to
intracellular accumulation of debris and lipofuscin and induction
of cytokines critical for activation of proinflammatory cascades
and consequent abnormal angiogenesis. We therefore surveyed
gene-expression profiles in cultured RPE and macrophage cell
lines upon exposure to oxXLDL. We found up-regulation of CCR2,
CD36, IL-8, TNF, and VEGF in RPE upon incubation with
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Fig. 1. (A) Plasma CFH binds preferentially to oxLDL rather than to native LDL. (B) Plasma CFH binding to oxLDL stratified by Y402H genotypes. (C) Dif-

ferential binding of recombinant CFH402Y and CFH402H to oxidative epitopes of POVPC and oxLDL with BSA and native LDL as controls. Data are expressed
in RLU and as mean + SEM. ***P < 0.001. (D) Plasma oxPLs/apoB level detected by anti-PC antibody T15 stratified by CFHY492H genotypes. (E) Complement-
mediated hemolysis stratified by CFH Y402H genotypes. Heat-inactivated normal human sera that contained inactive CFH were used as a negative control for
complement activation inhibition. Data are shown as Z values and as mean + SEM.
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oxLDL (Fig. 24). CCR2 is a receptor for monocyte chemo-
attractant protein 1 (MCP-1). MCP-1 is an important factor in
recruiting circulating monocytes to the subretinal space and
promoting the monocytes to differentiate into resident macro-
phages. IL-8 is an inflammatory cytokine that has been shown to
be specifically associated with oxidative stress (24). We also found
up-regulation of CD36, IL-6, and VEGF by oxLDL in macro-
phages (Fig. 2B). Because binding of oxLDL to RPE and mac-
rophages led to increased expression of proinflammatory and
proangiogenic genes, CFH binding to oxLDL may protect against
CNV development. We next tested whether CFH can inhibit
binding of oxLDL to RPE and macrophages. Cultured RPE cells
and macrophages were exposed to oxLDL in the presence of CFH
proteins encoded by either the 751061170 risk (C) or protective
(T) allele. We found that CFH encoded by the protective (7)
allele (402Y) exhibited a stronger inhibitory effect on binding of
oxLDL to RPE (Fig. 2C) and macrophages (Fig. 2D) than seen
with CFH encoded by the risk (C) allele (402H). Our result
suggests that CFH protein encoded by the protective allele has
a stronger inhibitory effect on oxLDL binding to RPE and mac-
rophages, indicating a role of CFH in reducing oxidative stress.
To test whether oxLLDL is sufficient to cause AMD-like fea-
tures in vivo, we injected oxLDL into the subretinal space in
2-mo-old normal C57BL/6 mice. We found exudation and leak-
age characteristic of CNV on fundus fluorescein angiography and
indocyanine green (ICG) angiography (Fig. S3). Histological
analysis showed marked CNV in injection sites (Fig. 34). Con-
sistent with the gene-expression profile in cell-culture experi-
ments (Fig. 2 A and B), we found macrophage infiltration (Fig.
3B), VEGF expression (Fig. 3 E and I), and abnormal angio-
genesis in the CNV lesions (Fig. 3 D-J). Drusen are a hallmark of
AMD and have been shown to accumulate CFH. Consistent with
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a role of oxidative stress in human AMD pathogenesis, we found
immunolabeling of oxPL epitopes colocalized with CFH staining
in drusen and Bruch’s membrane in a human AMD eye (Fig. 4).

Discussion

Extensive genetic association studies suggest that the disease-
associated genotype of CFH rs1061170 confers a major risk for
developing AMD (2-5). At the same time, the mechanism by
which these CFH genotypes contribute to the risk of AMD is
largely unknown. In this study, we showed that CFH reduces
oxidative stress by binding to oxPLs, thus preventing oxPLs from
activating inflammatory cascades in RPE and macrophages and
from subsequently reducing abnormal angiogenesis.

It has been postulated for some time that oxidative stress plays
a critical role in AMD pathogenesis (9, 10). The outer segments
of retinal photoreceptors possess the highest content of poly-
unsaturated fatty acids (PUFAs) in the body, and these PUFAs
undergo rapid turnover once every 2 wk (25, 26), releasing a
large amount of PUFA-containing membrane fragments. These
PUFAs are subject to strong oxidative stress because of exposure
to high oxygen content in the outer retina and to sunlight, often
exacerbated by smoking. It is possible that a significant amount
of oxidation products such as oxPL-containing lipids or protein
adducts are taken up by the RPE, presumably through receptors
such as CD36. These products are strong inflammatory stimu-
lants and monocyte chemoattractants (Fig. 24), and they attract
and recruit circulating monocytes and promote resident macro-
phage differentiation. These oxidation products also can stimu-
late macrophages to express CD36, leading to phagocytosis
of oxidized lipids and proteins. The oxidized lipid and protein-
filled macrophages may further exacerbate inflammation, similar
to the action of those described in our in vitro experiments (Fig.
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(A and B) Gene expression as assayed by quantitative PCR on RNA from ARPE19 (A) or J774 (B) macrophages treated with 50 pg/mL of oxLDL for 6 h.

Relative mRNA levels were calculated by normalizing results with GAPDH and are expressed relative to untreated samples. n = 4. (C and D) Inhibition of
binding of oxLDL to RPE (C) and J774 (D) macrophages by CFH rs7061170 (Y402H) alleles. Cultured RPE or mouse J774 macrophages were incubated with
biotin-oxLDL premixed with serial dilutions of plasma of the CFH CC (risk) allele (402H, n = 7) or the TT (protective) allele (402Y, n = 7) genotypes. The biotin-
oxLDL bond was detected with NeutrAvidin-AP. The data are expressed as the ratio of B/Bo, where B is binding with CFH and By is binding without CFH as
a competitor. Nat-LDL was used as a negative control. Data are shown as mean + SEM. *P < 0.05; **P < 0.01; ***P < 0.001.
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Isolectin F4/80 DAPI

100um

Fig. 3. (A-C) Induction of CNV by subretinal injection of oxLDL. (A) Fol-
lowing subretinal injection of oxLDL, marked neovascularization was
found in an injection site. (B) Subretinal injection of oxLDL also induced
increased vascular activity in the subretinal space, which was closely asso-
ciated with F4/80-positive macrophages (arrows). Vascularity activity was
visualized with isolectin staining (green), and macrophages were visualized
with F4/80 staining (red). Cell nuclei were counterstained with DAPI (blue).
(C) As a negative control, nat-LDL injection did not promote CNV or mac-
rophage activation. (D-/) Localization of VEGF in CNV. Double labeling of
neovascularization by isolectin (green, D and G), and VEGF (red, E and H)
demonstrates that VEGF was localized within a neovascular complex. G, H,
and / show magnified images of the boxed area in D. (Scale bars: 100 pm.)

2B) and of foam cells in atherosclerotic lesions (15, 22, 27, 28).
Inflammation can lead to the production of VEGF and angio-
genesis. Our results suggest a mechanism by which oxidative
stress on photoreceptor cells generates oxidation-specific epito-
pes that promote and amplify the inflammation and angiogenic
response in RPE and macrophages.

Recently, Weismann and coworkers (29) reported a link be-
tween CFH and oxidative stress in AMD. They described

Control 15t Ab

50 um

CFH

Ox-PC

Fig. 4. Colocalization of oxPC with CFH in human AMD lesions. Immuno-
histochemistry of serial sections of an AMD eye stained with antibodies to
CFH (B, blue color) or oxPC (D, pink color). Omission of the first antibody
served as a negative control (A and C). (Scale bar: 50 um.)
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a differential binding of CFH 51061170 variants to LDL con-
jugated with malondialdehyde (MDA, CHO-CH,-CHO) or
malondialdehyde-acetaldehyde (MAA), providing another line
of evidence for the involvement of CFH in protection against
oxidative stress. In their study, copper oxLDL (cu-oxLDL) was
not able to compete effectively with the binding of MDA- or
MAA-conjugated LDL to CFH. It is possible that there is
a stronger interaction between CFH and MDA/MAA-LDL than
between CFH and cu-oxLDL. However, the amount of oxLDL in
human plasma is more relevant to an in vivo oxidative stress
level, as demonstrated by its extensive use in cardiovascular re-
search (14), where the development of atherosclerotic lesions in
arterial wall has strong similarity to the development of drusen in
AMD eyes (15, 18, 28). The oxPLs on cu-oxLDL defined by the
T15 antibody have been shown to be a major stimulant to in-
flammation (27, 30). We believe that the cu-oxLDL described in
our current study appropriately represents in vivo oxPLs in the
context of chronic diseases such as AMD.

Our results showed that CFH binding to oxPLs prevents the
binding of oxPLs to RPE and macrophages, thereby inhibiting
inflammation and abnormal angiogenesis. Because CFH is one of
the most abundant plasma proteins, it may play a major role in
controlling systemic oxidative burden, which in turn influences the
risk of AMD in concert with the local oxidative stress in the eye.

As an important regulator of the complement pathway, CFH
has been shown to be associated with various diseases (31).
Multiple variants of CFH have been identified as contributing to
the pathogenesis of diseases such as hemolytic uremic syndrome,
thrombotic thrombocytopenic purpura (32), glomerulonephritis
(33), intracerebral hemorrhage (34), lung cancer (35), and sud-
den sensorineural hearing loss (36). Thus, far, variants of CFH
that have been associated directly with AMD risk include
Y402H, 162V (37-39), and R1210C (40). In this study, we
attempted to elucidate the functional consequences of the CFH
402 Y to H change. We showed that the change affects the
binding properties of CFH to oxPLs and compromises its ability
to shield these DAMPs. Studies indicate that even mild forms of
oxidized lipoproteins (e.g., minimally modified LDL) can cause
changes in gene expression (e.g., activating NFxB-like factors) in
vascular cells that subsequently lead to the initiation and main-
tenance of an inflammatory response (41). Our study also dem-
onstrated that plasma from a protective CFH homozygous
rs1061170 genotype has stronger protection against complement-
mediated hemolysis.

It is clear that we have just begun to understand the compli-
cated interplay between genetic predisposition and environ-
mental risk factors, such as oxidative stress, and the impact of
this interplay on AMD pathogenesis. Further investigation of
downstream events, such as the clearance of CFH-bound oxPLs
as well as other possible outcomes and pathways involved, would
provide a more thorough understanding of the etiology of AMD.
In summary, our study suggests the involvement of oxPLs in
AMD and a role for CFH in modulating such an interaction.
Determination of predisposed genetic risk in combination with
oxPL biomarkers may allow early intervention and preventive
treatment of AMD.

Materials and Methods

Study Subjects. This study was approved by the Institutional Review Boards
of the West China Hospital of Sichuan University and the University of Cal-
ifornia at San Diego. Subjects gave informed consent before participation. All
participants underwent a standard examination, including visual acuity
measurements, dilated slit-lamp biomicroscopy, and color fundus photog-
raphy and fluorescein angiography. Diagnosis of wet AMD was based on the
presence of CNV with the classification established by the Age-Related Eye
Disease Study (AREDS (equivalent to AREDS category 4) (42). Blood samples
were taken by venipuncture without fasting. Genomic DNA was extracted
from peripheral blood mononuclear cells, and plasma was stored at —20 °C
until use. For the biomarker ELISA study, we used plasma from non-AMD
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subjects to avoid a bias in a systemic oxidative stress level caused by oral
intake of “eye vitamins” widely prescribed to AMD patients.

Genotyping. CFH SNP rs71061170 (Y402H) was genotyped by SNaPshot
according to published methods (43), using an ABI 3130XL analyzer (ABI)
according to the manufacturer’s instructions. All SNPs had a genotyping
success rate >99.9% and accuracy >99% as judged by random resequencing
of 20% of samples.

Preparation of Native and Oxidized Phospholipids. POVPC was purchased from
Avanti Polar Lipids and was covalently conjugated to BSA as previously de-
scribed (44). Because phospholipids have low aqueous solubility, in plasma
they typically coexist with proteins in the form of lipoproteins, such as ApoB
in LDL. We thus chose LDL as a carrier for native phospholipids and oxPL in
this study. We first isolated LDL from plasma of normolipidemic donors by
sequential ultracentrifugation (45). OxLDL was generated by incubating LDL
(1 mg/mL) with an oxidation agent (10 pM CuSO4) for 18 h at 37 °C; native
phospholipids on the surface of LDL were oxidized into oxPL (46). Native
(unoxidized) phospholipids on nat-LDL were used as a control. After prep-
aration, both nat-LDL and oxLDL were dialyzed with PBS containing
0.27 mM EDTA to prevent further oxidation.

Production of Recombinant CFH402Y and CFH402H. cDNA encoding human
CFH402Y and CFH402H was subcloned into a mammalian expression vector
PRKS5. The constructs then were transfected into HEK293 cells using Fugene
6 kit following the manufacturer’s instruction (Roche). The medium con-
taining CFH402Y or CFH402H protein was harvested and concentrated using
Amicon Ultra (Millipore).

ELISA. Monoclonal antibodies to oxidized PC (oxPC), TEPC-15 (T15), and
rabbit anti-CFH 1gG were purchased from Sigma. For an ELISA, 2 pg/mL of
antigens (in PBS) were coated on microtiter plates at 4 °C overnight. A 1:100
dilution of plasma was added to the plate, followed by biotinylated anti-CFH
antibody. The antigen concentration and plasma dilution factors were de-
termined by a preliminary experiment (Fig. S4). The amount of bound CFH
was detected with neutral avidin-alkaline phosphatase (AP) followed by
light emission substrate Lumiphos 530. The chemiluminescence was mea-
sured by GloMax Luminetor (Promega) and expressed as RLU. OxPLs/apoB
was measured as previously described (14). Laboratory staff who evaluated
the results were masked to the type of plasma and other relevant variables
to avoid bias.

Binding Assay of oxLDL to RPE and Macrophages. Human RPE cell lines
(ARPE19) or mouse macrophage cell lines (J774) were grown on microtiter
plates and applied with biotin-oxLDL premixed with serial dilutions of plasma
of different CFH genotypes. After unbound biotin-oxLDL was washed away,
the remaining biotin-oxLDL was detected with NeutrAvidin-AP (Thermo Sci-
entific, Rockford, IL). The data were expressed as B/By, where B is binding with
CFH and By is binding without CFH as a competitor. Nat-LDL and BSA were
used as negative controls.

Complement Activation Assay. CFH inhibitory activity in plasma stratified by
CFHY402H genotype was assessed by a modified sheep erythrocytes-based
hemolytic assay as described previously (47). Briefly, 4 x 10° sheep eryth-
rocytes were mixed with 30% (vol/vol) factor H-depleted serum in EGTA/Mg**
buffer in a 100-uL volume with 1:50 diluted heat-inactivated plasma of dif-
ferent genotypes and then were incubated for 30 min at 37 °C. Comple-
ment-mediated hemolysis was quantitated by measuring ODggs after
centrifugation, and the average number of lytic sites per blood cell (Z value)
of sample x was calculated using equation: z = —In{1 — [(ODgps5 (x) —
ODy405(0%)]/[OD405 (100%) — OD 405 (0%)]1}, in which OD4g5 (0%) represents

. Manolio TA, Brooks LD, Collins FS (2008) A HapMap harvest of insights into the ge-
netics of common disease. J Clin Invest 118:1590-1605.

2. Klein RJ, et al. (2005) Complement factor H polymorphism in age-related macular

degeneration. Science 308:385-389.
3. Haines JL, et al. (2005) Complement factor H variant increases the risk of age-related
macular degeneration. Science 308:419-421.

4. Hageman GS, et al. (2005) A common haplotype in the complement regulatory gene
factor H (HF1/CFH) predisposes individuals to age-related macular degeneration. Proc
Natl Acad Sci USA 102:7227-7232.

. Edwards AO, et al. (2005) Complement factor H polymorphism and age-related
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incubation of sheep erythrocytes with 1 mM EDTA, and ODgos (100%)
represents incubation of sheep erythrocytes with H,O (48).

Mouse Subretinal Injection of oxLDL and Immunohistochemistry. Two-month-
old C57BL/6 mice were given 2 pL of oxLDL at 50 pg/mL in one eye via
subretinal injection. At the same time point the fellow eye was given a
subretinal injection of 2 uL nat-LDL at 50 pg/mL or PBS as negative control. A
successful injection was ascertained by the creation of a small subretinal
bleb. All mice underwent fluorescein angiography and were then killed 6 wk
after injection. Eyes were enucleated immediately and fixed for 30 min in
4% (vol/vol) paraformaldehyde. Twelve-micrometer cryostat sections were
incubated in primary antibodies F4/80 (Invitrogen) or anti-mouse Vegf an-
tibody (Sigma) and were detected with a Texas Red-conjugated secondary
antibody (Invitrogen,). The same section also was incubated with FITC-con-
jugated isolectin to stain for blood vessels (Sigma). Images were captured on
a Zeiss 510 confocal microscope.

Fluorescein Angiography and Indocyanine Green Angiography. Six weeks after
subretinal injection, mice were anesthetized by s.c. injection of ketamine
(60 mg/kg) and xylazine (10 mg/kg), and their pupils were dilated. Infrared
images of the retinal fundus were taken before dye injection. All mice had
fluorescein and ICG angiography examinations using a confocal scanning
laser ophthalmoscope (Heidelberg Engineering). Injections of 25 mg/kg of
ICG and 1 ml/kg of 10% (volivol) fluorescein solution were given i.v. via
a sublingual vein. Filling phases were captured and stored for review.

Immunohistochemistry of Human Drusen. An eye from an 85-y-old male AMD
donor was used in the study of the immunohistochemistry of human drusen.
The AMD eye was fixed in 4% (vol/vol) paraformaldehyde and then was cry-
opreserved in OCT medium. The fixed eye was sectioned to a thickness of 6 pM.
Immunohistochemistry was performed using 5 pg/mL rabbit anti-human CFH
1gG antibody (Sigma) or 5 pg/mL monoclonal anti-oxPC mouse IgA antibody
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and the VIP peroxidase substrate kit (Vector Labs) were used for oxPC de-
tection. Immunolabeling was captured using Zeiss Observer A1 microscopy.

Real-Time Quantitative PCR. Total RNA was extracted from cell cultures using
the RNeasy Mini Kit from QIAGEN and was converted to ¢cDNA using the
SuperScript Il First Strand Synthesis System (Invitrogen). All quantitative RT-
PCR experiments were performed with Power SYBR Green gPCR Master Mix
from Applied Biosystems and MyiQ Single Color Real-Time PCR Detection
System from Bio-Rad Laboratories. Primer sets used are listed in Table S1.
Relative mRNA levels were calculated by normalizing results with GAPDH
and are expressed relative to untreated samples.

Data Analysis. The Student’s t test was performed to evaluate the difference
in binding of CFH alleles to oxLDL or nat-LDL. P < 0.05 was considered sig-
nificant (*). P < 0.01 (**) or P < 0.001 (***) was considered very significant.
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