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mice compared with age-matched controls fed a normal diet
(APOE4-ND). We hypothesized that, in this APOE4-HFC
mouse model of AMD, Aβ accumulation initiates ocular damage
at the level of the RPE/choroid and immunotherapy targeting Aβ
could, thus, protect the APOE4-HFC mouse from developing
ocular disease. We assessed the efﬁcacy of monoclonal anti-Aβ
antibodies constructed to target different forms of Aβ without
triggering complement activation or antibody-dependent cellmediated cytotoxicity. These anti-Aβ antibodies were designed to
target the C termini of Aβ peptides, because these antigenic
determinants are normally buried in the lipid bilayer in
uncleaved amyloid precursor proteins and are predominantly
exposed in the pathological state. These antibodies were also
designed with a modiﬁed constant region (Fc) that does not bind
to C1q complement receptors or Fcγ receptors, hence losing the
ability to trigger complement activation or antibody-dependent
cell-mediated cytotoxicity. The lack of antibody-induced complement activation by these Fc-modiﬁed anti-Aβ antibodies may
be of high clinical relevance in the context of AMD treatment,
because complement pathway dysfunction is strongly implicated
in AMD pathogenesis (5). We show that systemic administration
of an anti-Aβ40/42 bispeciﬁc antibody that simultaneously targets both Aβ40 and Aβ42 reduces Aβ load in sub-RPE deposits,
maintains normal RPE morphology, and preserves retinal function (Fig. P1A). We quantiﬁed RPE damage in APOE4-HFC
mice using RPE ﬂat mounts, which allowed us to view the apical
side of the RPE tissue surface. RPE cells were enlarged and were
frequently observed to be multinucleate rather than mono- or
binucleate in vehicle-treated APOE4-HFC mice compared with
control APOE4-ND and anti-Aβ40/42 antibody-treated APOE4HFC animals (Fig. P1 B–D). Examination of RPE ﬂat mounts
from human donor eyes with and without documented AMD
revealed similar RPE abnormalities to those abnormalities found
in the affected APOE4-HFC mouse eyes; in the perimacular
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region of AMD eyes, multinucleate RPE cells were more common, and RPE cell area was consistently larger than in the donor
eyes without history of ocular disease. Our ﬁndings support
the hypothesis that reducing Aβ levels in the eye is sufﬁcient to
protect the RPE and suggest that amyloid-induced RPE damage
contributes to RPE compromise, photoreceptor dysfunction,
and vision loss in AMD. This tenet is also supported by our
observations in the APOE4-HFC mice that early histopathologic changes are speciﬁc to the RPE. In addition, the rod
photoreceptor-driven, but not the cone photoreceptor-driven,
component of the electroretinograms is attenuated, correlating
with rod-driven electrophysiological abnormalities observed in
early-stage human AMD patients.
Using the APOE4-HFC model, the current study strongly
implicates Aβ in the pathogenesis and progression of AMD,
providing evidence that this protein contributes to RPE damage,
sub-RPE deposit formation, and complement activation. The
results suggest that Aβ may trigger the complement cascade,
leading to inﬂammatory processes and RPE damage. Consistent
with such a role is the remarkable protection from histopathologic changes and visual dysfunction afforded by anti-Aβ immunotherapy.
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