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Table 1. Proteins identified 1n 46 spots of Coomassie-stained gel
o “Database Sequence ‘
Spot accession MW coverage No.
No.? _ Protein name No.» (kDa)® pI® (%) of peptide
1 Heat shock protein HSP 90-alpha P07900 84.5 494 10.53 7
1 Heat shock protein HSP 90-beta P08238 83.1 497 6.09 4
2 Heat shock cognate 71kDa protein P11142 70.9 537 ¢ 2941 17
2 Vacuolar ATP synthase catalytic subunit A, ubiquitous 1soform P38606 68.3 535 20.75 10
2 Lamun B2 ‘ Q03252 677 529 . -..17.67 9
2. Heat shock 70 kDa protein 1 P08107 70 1 548 . 16.54 9
2 Stress-70 protemn, mitochondral P38646 737. 587 - 9.57 5
3 Stress-70 protemn, mitochondrial P38646 737 587 825 4
3 Serum albumun P02768 69.4 592 6.9 4
4 Serum albumin P02768 69.4 592 6.9 3
5  Serum albumun P02768 694 592 739 4
6  Serum albunun P0O2768 694 592 304 .. 2
7 Serotransferrin P0O2787 - 771 6.81 2372 2
8  Neurofilament triplet L protemn PO7196 - . 614 .- 464 . 2399 13
9 Calreticulin ~P27797 48.1 429 . 1559 6
10  Protein disulfide-isomerase P07237 57.1 476 52 2
11 60 kDa heat shock protein, mitochondrial P10809 611 57 '15.36 8
11 Pyruvate kinase, 1sozymes M1/M2 P14618 578 7.95 1358 2
12 Vimentin P08670 535 506 ¢ 3957 15
13 Vacuolar ATP synthase subunit B, bram 1soform P21281 56.5 557 509 2
14 Vacuolar ATP synthase subunit B, brain 1soform P21281 56.5 5.57 724 . 3
15 Tubulin alpha-3 chamn Q71U36 501 4.94 17.29 7.
15  Tubuln alpha-1 chain P68366 499 495 14.96 6
16 S-amrestin P10523 45.1 614 3.7 1
17 S-amestin P10523 451 614 1901 7
18  S-arrestin P10523 451 614 2296 '8
19 Tubulm beta-2C chain P68371 49.8 479 19.55- -8
19 Tubulin beta-2 chamn P0O7437 497 478 18.92 - 8
19  Tubulin beta-3 chain Q13509 504 483 16.89 . . 7
19 Tubulin beta-6 chamn Q9BUF5 499 497 11.88 . 5
20  ATP synthase beta chain, mutochondrial P0O6576 56.6 5.26. 259 8
21  Gamma-enolase P09104 47.1 491 12.47 5
22  Eukaryotic mitiation factor 4A-I1 Q14240 464 5337 16.22 5
22 Eukaryotic mitiation factor 4A-I P60842 462 532 12.56 4
23 Alpha-enolase 7 P06733 47 6.99 3141 9
24  Alpha-enolase P06733 47 6.99 24.71 9
25  Alpha-enolase P06733 47 699 ... 1432 6
26  Alpha-enolase P06733 47 6.99. 22.86 . 8
27  Actm, cytoplasmic 1 P60709 41.7 5.29 . 16.53 5
27  Actin, cytoplasmic 2 P63261 . 418 531 16.53 5
27  'Actin, gamma-enteric smooth muscle PG3267 . 419 531 11.7 4
27  Actin, aortic smooth muscle P62736 42 524 11.67 4
28  Creatine kinase B-type P12277 42.6 534 1417 4
29  Glutamine synthetase P15104 41.9 6.42 - 6.45 3
30 Glutamine synthetase "P15104 419 642 24.73: 8
31  Glutamune synthetase P15104 419 642 6.45 2
32  L-lactate dehydrogenase B chain P07195 36.5 572 7.51 2
33  L-lactate dehydrogenase B chain P0O7195 36.5 5.72 27.03 7
34  L-lactate dehydrogenase B chain PO7195 = 36.5 572 - 39.04 11
35  Cellular retinaldehyde-binding protein P12271 36.3 4.98 22.15 6
36 Inorganic pyrophosphatase Q15181 32.7 5.54 1176 3
36  Guanine nucleotide-binding protein G(I)/G(S)/G(T) beta subumit 1 P62873 372 56 6.49 2
37  Inorgamc pyrophosphatase Q15181 327 5.54 14.88 4
37  Guanine nucleotide-binding protein G(I)/G(S)/G(T) beta subunit 1 P62873. 37.2 5.6 - 11.5 4
38  Malate dehydrogenase, mitochondral P40926 355 8.92 19.82° 6
38  Glyceraldehyde-3-phosphate dehydrogenase P04406 359 8.58 1078 3
39  14-3-3 protein epsilon P62258 29.2 4.63 14.51 3
40  14-3-3 protein zeta/delta P63104 271 473 14.69 3
40 14-3-3 protem theta P27348 278 4.68 14.69 3
40  14-3-3 protein gamma P61981 282 4.8 13.82 3
41  Recovernn P35243 23 5.06 10.05 2
42 ATP synthase delta chain, mitochondral P30049 17.5 538 5.36 1
43 Alpha crystallin A chain P02489 199 577 1676 3
44 Hemoglobin beta subunit P68871 159 6.81 22.6 3
45  Hemoglobin beta subunit P68871 159 6.81 226 3
46 Hemoglobin alpha subunit P69905 15.1 873 234 3

a)Spot numbers correspond to the numbers on gel images n Fig. 1 (Peripheral-Coomassie). "’Accessmn No. corresponds to UmProtKB/
Swiss-prot database. “MW and pl are theoretical scores.
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Table 2. Proteins identified in 40 spots detected only in macular gels

, Database Sequence
Spot- accession MW coverage No.- -
No?®  Protein name No» kDa)?  p? (%) ' of peptide
M1  Pyruvate kinase, 1sozymes M1/M2 P14618 32.7 469 .. 1811 8
M2 Tropomyosin 1 alpha chain P09493 327 S 469 o 1373 5
M2 Heterogeneous nuclear nbonucleoprotems Cl/CZ P07910 33.7 - 495 16.67: 4
M3 Transaldolase : P37837 375 - 6.36 1662 S
M3  3°(2°),5’-bisphosphate nucleotidase 1 095861 334 546 1006 3
M4  Poly(xC)-binding protein 1 Q15365 375 . 666 1685 5
M5 Crk-like protein P46109 33.8 6.26 7.59 2
M6 Heterogeneous nuclear rlbonucleoptotems A2/B1 P22626 374 8.97 4.53 1
M7 Heterogeneous nuclear ribonucleoproteins A2/B1 P22626 374 8.97 119 3
M8 Voltage-dependent anion-selective channel proiein 2 P45880 381 6.32 ‘9.8 3
M9 Voltage-dependent anion-selective channel protein 1 P21796 30.6 8.63 7.8 2
Mi10  Voltage-dependent anion-selective channel protemn 1 P21796 306 863 156 3
M1l  Endoplasmic reticulim protein ERp29 P30040 29 671 2159 6
M12  Guanylate kinase . Q16774 216 . 6.1l 1327 . 2
M13  Guanylate kinase Q16774 216 6.11. 1939 3
M14  Gamma-synuclein 076070 13.3 497 126 1.
M15  Fatty acid-binding protein, epldermal Q01469 15 6.8 21.64: 3
Mi6  Arrestin-C g P36575 428 553 1495 4
M17  Arrestin-C P36575 428 553 464" 1
Mi18  Isocitrate dehydrogenase [NAD] subunit a]pha P50213 39.6 6.46 24 7
Mi8  Transaldolase P37837 375 6.36 15.73 5
M19  Tropomyosin 1 alpha chain P09493 32.7 4.69 14.79 3
M19  Heterogeneous nuclear nbonucleoprotcms C1/C2 P07910 337 4.95 12.75 3
M20  Pyruvate dehydrogenase E1 component beta subunit P11177 392 62 31.95 8
M21  Glucose-6-phosphate 1-dehydrogenase P11413 59.1 - 6.44 - 5.84 3
M22  Glucose-6-phosphate 1-dehydrogenase P11413 59.1 644 9.73 5
M23  Glucose-6-phosphate 1-dehydrogenase - P11413 59.1 644 12.65 6
M24 268 proteasome non-ATPase regulatory subunit 11 000231 473 609 . 2304 8
M25  Elongation factor Tu ; P49411 49.5 7.26 10.62 4
M26  Elongation factor Tu P49411 49.5 726 487 2
M27  Alpha-centractin : P61163 42.6 6.19 8.78 2
M28  Heterogeneous nuclear nbonucleoprotems Cl/C2 P07910 33.7 4.95 16.01 4
M29  Heterogeneous nuclear ribonucleoproteins C1/C2 PO7910 337 495 22.55 6
M30  Heterogeneous nuclear ribonucleoprotein H3 P31942 36.9 6.37 1127 3
M31  Voltage-dependent anion-selective channel protein 1 P21796 306 863 © 195 4
M31  Bsterase D P10768 315 6.54 461 1
M32  Pyruvate kinase, isozymes M1/M2 P14618 57.8 795 33.21 14
M33 Pyruvate kinase, isozymes M1/M2 P14618 57.8 795 . - 2943 - 13
M34  Aspartate aminotransferase P17174 461 6.57 874 - 3
M35  Heterogeneous nuclear ribonucleoproteins A2/B1 P22626 374 8.97 9.92 3
M36  Heterogeneous nuclear ribonucleoproteins A2/B1 P22626 37.4 o ‘897 9.92 3
M37  Heterogeneous nuclear ribonucleoprotéins A2/B1 P22626 374 : 8 97 737 2
M38  Heterogeneous nuclear ribonucleoproteins A2/B1 P22626 374 8.97 737 2
M39  Phosphoglycerate mutase 1 k P18669 28.7 675 . 8.3 2
P04179 24.7 8.35 10.36 . 2

M40  Superoxide dismutase {Mn]

?Spot ID corresponds to the numbers on gel images m Fig. 1 (Macula-SYPRO Ruby). ®Accession No. corresponds to UniProtKB/Swiss-prot

database c)MW and pI are theoretical scores.

in the choroidal layer more speciﬂcally, sections were
labeled with anti-PECAMI1 antibody (Fig. 3H). PECAM1
is an adhesion molecule expressed at intercellular junc-
tions between vascular endothelial cells [24] (Fig.3J and
3K, green). Tropomyosin detected by TM311 (red) was
expressed adjacent to PECAM1 (Fig. 3I'and 3K).

Discussion

In this study, we identified and validated of proteins
expressed in the macula and peripheral retina. The
method, 2D gel electrophoresis, limits detection to pro-
teins in aqueous soluble form. Nevertheless, a number
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P M P M ; of proteins highly expressed in the macula were found.

tropomyosin Br-1,Br-3 ~ isknown to be highly expressed in cone phdtoreceptors;

which are densely located in the primate macula [6].
Previous SAGE analyses of the retina by Bowes Rick-
man et al. {3] have s‘h‘own 1.4-fold higher transC:iption

L™

' y-synuclein

of arrestin-C in the macula compared to the pe'r'i(phekr‘ai -
-E-FABP i ‘ S

o Fig. 2. Western blot.of 5 protemns. Five micrograms of each .
arrestin-C - sample from the peripheral retina and macula were loaded

) ) onto SDS-page gel (for y-synuclein, 15 y g loading). After
transferring to'a PVDF membrane, the proteins were de-
tected with antibodies specific to tropomyosin Br-1, Br-3
(A), y-synuclein (B), E-FABP (C), arrestin-C (D), TM311
to tropomyosin (E), hnRNPs A2/B1 (F). Pieces of gel
images (a~f, a’~f*) correspond with the boxed areas:in
Fig. 1 (Peripheral-SYPRO Ruby and Macula-SYPRO
Ruby). Lane P, peripheral retina; Lane M, macula.

TM311 to tropomyosin -

hnRNPs A2/B1

Fig. 3. Tissue localization of macula enriched proteins.” Four-micrometer paraffin sections of monkey retina were stained with
hematoxylin and eosin (A), other sections were labeled with antibodies specific to arrestin-C (B), tropomyosin Br-1, Br-3
(C), y-synuclein (D), hnRNPs A2/B1 (E), TM311 to tropomyosin (F), and E-FABP (G) Tropomyosin was detected by
TM311 m the choroidal layer (H). Boxed area m (H) 1s enlarged; labeled with antibodies specific to TM311 (red) (D),
PECAMI (green) (I), and merged (K). GCL, ganglion celi layer; INL, inner nuclear layer; OPL, outer plexiform layer;
ONL, outer nuclear layer; PIS, photoreceptor inner segment, POS, photoreceptor outer segment, RPE, retinal pigment
epithelial, Ch, choroid (Bar; 50 pm)

One of the identified proteins was arrestin-C, Whiéh o k
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retina in humans Another p1otem that was 1dent1ﬁed m;« ‘,
macular umque spots was 3°(2),5° blsphosphate nucle— k

otidase 1 (Table 2, M3) which has also been identified

by SAGE as bemg h1ghly expressed i in cone photorecep—
tors [3] Identlﬁcauon of these cone photoreceptor rich
protems mdlcates that the present proteom1c analys1sk ‘

was methodologxcally effective for 1dent1fymg proteins
richly expressed in the macula. It also suggests the
higher protein:level in the macula may be due to a high-
er dens1ty of spec1ﬁc cell types expressing specific pro-
teins. Previous studies have shown arrestin-C expression
in cones [33] ‘y-synuclein expression in RGCs [43], and
E- FABP expresswn in Muller cells [21]. Although these
proteins have been identified in not only specific cell
types or compartments in the retina [1, 10, 15, 22, 50],
the majority were localized in particular cell layers in
the retina (Fig. 3B, 3D, and 3G). In a comparative tran-
scription study of macular and penpheral RPE expres-

layers where hnRNPs ,2/Bl 1s preferentially ¢
in the macular reglon (Fig.:: \

A2/B1 has been shown to be essentlal for the mye
of the axon-glia connectmn [51] A snmlar myelm
role is expected for hnRNPs A2/Bl in the RGCs. -
In this study, two types of antibodies for tropomyosin
isoforms were used. The brain-type isoform of tropo-
myosin detected by TMBr-3 antibody was not differen-
tially expressed between the macula and peripheral
retina (Fig. 2A), however tropomyosin detected by
TM311 antibody showed remarkably higher expression

in the macula (Fig. 2E). The difference in the expression
level of the TM311- detected isoforms of tropomy051 ‘
resulted in an additional spot in the macula 2D gel which
did not react with the TMBr-3 antibody. The TMBr-3-

detected isoform is expressed in all regions of the br n' L

k [12, 41] and also in the outer plexiform layer and pho— k
toreceptor inner segments of the retina (Fig. 3C). This .

is in contrast to arrestin-C expression, which is limited =

to the photoreceptor outer segment (Fig. 3B). This ls. o

the first report to localize the brain-type isoform of tro-
pomyosin in photoreceptors.

TM311 detected isoforms were locahzed to vascularf; i

endothelial cells compared to the localization of PE-
CAM1 in choroid layer (Fig. 3H).- Abundant expression
of tropomyosln’ 1 o chain in the macula may arise from
the higher capillary density in the choroidal layer of the
fovea [30]. An earlier study, using human umbilical vein

endothehal cells exposed to hydrogen peroxide, showed

' "n phosphorylatlon of tropomyosm through ‘
o he extracellular s1gnal recrulated kmase k

¢ 1d prov1de valuable mformatlon about the onset and

«progressmn of macular diseases in humans. &
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Chapter 9

Suppressmn of Drusen Formatmn by Compstatm,
a Peptide Inhibitor of Complement C3 actwatlon,
‘on Cynomolgus Monkey with Early~0nset o
Macular Degeneratmn ' |

Zai-Long Chi, Tsunehiko Yoshida, John D. Lambris, and Takeshi Iwata

Abstract For the past 10 years, number of evidence has shown that activation of
complement cascade has been associated with age-related macular degeneration
' (AMD). The genome wide association study in American population with domi-
nantly dry-type AMD has revealed strong association with single nucleotide poly-
morphism (SNP) of complement genes. Protein composition of drusen, a deposit
observed in sub-retinal space between Bruch’s membrane and retinal pigment epi-
thelial (RPE), contains active complement molecules in human and monkey. These
evidences have leaded us to consider the possibility of suppressing complement
- cascade in the retina to delay or reverse the onset of AMD. To test is hypothesis
we used the C3 inhibitor Compstatin on primate model with early-onset macular
degeneration which develop drusen in less than 2 years after birth. Our preliminary
result showed drusen disappearance after 6 months of intravitreal injection.

1 AMD and Association of Coimplement Related Genes

The most prevalent eye disease for elderly Europeans and Americans is AMD.
AMD is a blinding disorder characterized by a marked decrease in central vision
associated with retinal pigment epithelial (RPE) atrophy with or without choroidal
neovascularization (CNV). The non-neovascular type is called the dry- -type AMD
and includes more than 80% of the cases, and the neovascular type is called the
wet-type AMD which is progressive with a higher probability of blindness. In some
cases of CNV, the new vessels penetrate Bruch’s membrane and pass into the sub-
retinal space. The progressive impairment of the RPE and damage to Bruch’s
“membrane and chonocaplllarls results in retinal atrophy and photoreceptm
dysfunction. :
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Genetic, behavioral, and environmental factors are believed to be involved for
the onset of this disease. The prevalence of AMD differs con51derably among the
different - ethnic groups, but the incidence increases with age ‘in all groups.
Epidemiological studies have shown that genetic factor play critical role for AMD.
However, only a small proportlon of the families with AMD show Mendelian
inheritance, and the majority of the individuals inherit AMD in a ‘complex multi-
gene pattern. With the help of the haplotype marker project (HapMap Project),
genome wide scanning has identified at least 13 loci linked to AMD on different
chromosomes (Iyengar et al. 2004; Schick et al. 2003; Majewski et al. 2003). Other
risk factors such as cigarette smoking, obesity, hypertcnsxon and atherosclerosxs
are also associated with the disease.

Recently, a polymorphism of complement factor H (CFH) gene (Y402H) was
~shown to be associated with an increased risk for AMD (Klein et al. 2005; Edwards
etal. 2005; Haines et al. 2005; Hageman et al. 2005) These results ‘were conﬁlmed
in many of the countries with large Caucasian populations. but not in Japan
(Okamoto et al. 2006; Gotoh et al. 2006). This gene is located on chromdSome
1925-31 where one of the candidate loci was identified by whole genome associa-
tion studies by linkage markers. Another recent study reported that a haplotype
association of tandemly located complement 2 and factor B (Gold et al. 200( ) was
-protective and C3 (Yates et al. 2007) as risk for AMD. HTRAI a serine protease
11 was recently discovered to be strongly associated with AMD (Yang et al. 2006;
Dewan et al. 2006). Unlike the CFH, our study shows strongly association with this
gene for Japanese AMD patients (Yoshida et al. 2007). This dlfference of gene
association is probably related to the difference of AMD type dominant in each
country. Our genome wide association study on Japanese population with typical
wet-type AMD and polypoidal choroidal vasculopathy (PCV) shows significant
association at p-value of 107* and 107 respectively for ARMS2/Htral locus.
However when much lower associated SNPs of CFH or C3 or combined the odds
. ratio significantly increased (Goto et al. 2009)

2 Activated Complement Component in Drusen

The early stage of the dry-type AMD is characterized by thickehing of Bruch’s
membrane, aggregation of pigment granules, and increasing numbers of drusen.
Drusen are small yellowish-white deposits that are composed of lipids, proteins,
glycoproteins, and glycosaminoglycans. They accumulate in the extracellular space
and the inner aspects of Bruch’s membrane. Drusen are not directly associated with
visual loss but represent a risk factor for dry-type AMD. The classification of hard
and soft drusen is based on their size, shape, and color; hard drusen are yellowish
with diameters <50 pm and are found in eyes that are less likely to progress to
advanced stages of the disease, while soft drusen are darker yellow and larger in
size, and are found in eyes more likely to progress to more advanced stages of

AMD.
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~ Both immunohistochemistry and proteomic techniques have shown that drusen
are composed of molecules that mediate inflammatory and immune processes
‘(Russell et al. 2000; Mullins et al. 2000). These molecules include components of
gthe complement pathway and modulators of complement activation, viz., vitronectin,
_clusterin, membrane cofactor protein, and complement receptor-1. In addmon mol-
iecules triggering inflammation, amyloid P component o.l-antitrypsin, and apolipo-
:protem E, were identified in drusen. Cellular debris from macrophages RPE cells,
-and choroidal dendritic cells has been also identified in drusen. Addltlonal ‘proteins
such as crystallins, EEFMP1, and amy101d -beta have been found in drusen. The
pxesence of immunoreactive proteins and t‘ne ox1dat1ve modlﬁcatlons of many pro-
teins in drusen imply that both oxidation and immune functions are involved in the
pathogenesxs of AMD. Finding of these moiecules suggest that complement actlva—
tion triggers innate immune responses 1n the subretmal space '

3 | Cynomolgus Monkey with Early-()nset
Macular Degeneration

Over the past years non-human primates with well-defined fovea has been the tar-
get for AMD rescarch. A monkey with macular degcneratlon was first described by
Stafford et al. in 1974. They reported that 6.6% of the elderly monkeys they exam-
med showed pigmentary disorders and drusen~hke spots (Stafford et al. 1984). We
also observed at apploxxmately the same rate of dlsorder in elderly cynomolgus
,_monkeys in the Philippines primate facility (SICONBREC) (Umeda et al. 2005a,
'b). El-Mofty et al. (1978) reported that the incidence of maculopathy was 50% in a
:colony of rhesus monkeys at the Carlbbean Primate Research Center of the
University of Puerto Rico. In 1986, a smgle cynomolgus monkey (Macaca Jascicu-
laris) with large number of small drusen in the macula was found in Tsukuba
‘Prnnate Research Center at Tsukuba City, ]apan (N1colas ct al. 1996a, b; Suzuki
et al. 2003). This single affected monkey has been bred to a Iarge pedigree of more
" than 300 monkeys (Fig. 1). Drusen are observed in the macula as early as 2 years
‘after birth, and the number increase and spread toward the peripheral retina
throughout life (Figs. 2-3). Histological abnormalities of the retina and abnormal
electroretinogram (ERG) were observed in sever case showing physiological dys-
function of the macula.

Immunohistochemical and proteomic analyses of the drusen from these monkeys
showed that the drusen were very similar to those in other monkeys with aged macu-
lar degeneration sporadically found in older monkeys and also with human drusen
(Umeda et al. 2005a, b; Ambati et al. 2003). These observations have shown that
TPRC monkeys produce drusen that are biochemically similar to those in human
AMD patients, but the development of the drusen occurs at an accelerated rate.

More than 240 loci are being investigated to try to identify the disease causing
gene and to understand the biological pathways leading to complement activation.
Simultaneously, we have been studying a colony of aged monkeys in SICONBREC,
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Fig. 1 Fundus photography of kaffected monkey at TPRC

Left ) Right

Fig. 2 Fundus photograph of affected monkey showing accumulation of drusen in macula of
both eyes

which develop drusen after 15 years of birth. Drusen components of these sporadically
found affected monkeys were compared with human and TPRC monkeys by
immunohistochemistry and proteomic analysis using ion spray mass spectrometer.
Significant finding was that drusen contained protein molecules that mediate
inflammatory and immune processes. These include immunoglobulins, components
of complement pathway, and modulators for complement activation (e.g., vitronectin,
clusterin, membrane cofactor protein, and complement receptor-1), molecules
involved in the acute-phase response to inflammation (e.g., amyloid P component,
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Fig. 3 Retinal histological section of affected monkey showing the accumulagon of drusen

ol-antitrypsin, and apolipoprotein E), major histocompatibility complex class II
antigens, and HLA-DR antigens (Umeda et al. 2005, b). Cellular components have
also been ldentlﬁed in drusen, including RPE debris, hpofuscm -and melanin, as well
as processes of chomldal dendntlc cells, Whmh contrlbute to the inflammatory
response. The presence of 1mmunoreacuve protems and ox1dauve modified proteins
1mphcate both omdatlon and 1mmune funcuons in the pathogenesxs of affected
monkeys .. ~

4 Suppressu)n and Reversal of Drusen Formatlon
by Compstatm .

To test the:effect o) loncr term suppressmn of complement actwauon in the retina,
an cyclic ‘nalogue (Ac- I[CV(lMeW)QDWGAHRC]T NH2) of the small cyclic
synthetic peptlde compstatm (Katragadda et al. 2006) was 1ntrav1treally injected
into eight affected monkeys at different dose and intervals. Four affected monkeys
were injected at 1 mg dose at 1 month interval while other four affected monkeys
at 50 pg dose at 1 week interval. Both 1 mg or 50 pg dose were dissolved in 100 pd
of saline solution, filtrated and intravitreally injected using 30G needle.
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Due to the unique molecular characteristic of compstatin, immediately after
injection, compstatin precipitate and form gel-like structure in the vitreous. This gel
will gradually dissolve and disappear after 6 months. Four monkeys injected with
1 mg for 3 months develope' significant opacity to the point where fundus observa-
tion was 1mp0331bl These monkeys were halted’for further injection. On the other

Baseline - 9month 12 month

b Affected Monkey 2 (¢ 4 years old)

Baseline " 9month  12month

Fig. 4 Suppre
50 pl compstatin at 1 wee ek nterval
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‘hand, vitreous of four monkeys with 50 pg dose were clear within 2 days. After 6
“months of injection, we noticed diffusion of drusen in the macula and by 9 months
partial dlsappearance of drusen was observed in all four monkeys (Flo 4). This
preliminary experiment has shown reversal of drusen formatmn by suppressmn of
complement activation. To explain this reversal phenomenon, which has not been
* observed in untreated affected monkeys, will require further experiments including
identification of disease causing gene and pathway leading to complement activa-
“tion. The mformat10n should beneﬁt for development of 1mproved drug and therapy
for future AMD prevenuon j
All experimental procedures for this pumate study were approved bv the Ammal
‘Welfare and Animal Care Committee of the TRPC and the Experimental Animal
Committee of the National Tokyo Medical Center. The facilities are accredited by
the Association for Assessment and Accreditation of Laboratory Animal Care
Internatlonal (AAALAC Internaﬁonal) Monkeys were routinely examined for
physical and ophthalmic condltlons by veterinarians and. by ophthalmologlsts
~respect1vely ar : : Lo
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