DESCRI PTI ON VACCI NE THERAPY FOR CHORO DAL NEOVASCULARI ZATI ON 5 Techni cal
Field The present invention relates to pharmaceutical agents for
treatment and/ or prevention of diseases caused by choroid
neovascul ari zati on (neovascul ar macul oppt hy). The present invention al so
relates to inhibitory agents for neovascul arization in the choroid. 10
Background Art Exudati ve age-rel ated macul ar degenerati on ( AVD)
caused by choroi d neovascul arization (CNV) is one of the major causes of
severe visual inpairnment in devel oped countries. Evidence to date suggests
that vascul ar endot helial growh fRESGRIRNES-) plays a central role in the
devel opnent of CNV. For exanple, it has been reported that CNV is 15
suppressed by conpounds that inhibit the production of VEG- or conmpounds
that inhibit th¥ASCINEITHERARYUIDR SHQEBOMAL NFOVASEULARIZASI®re, it has
al so been reported that anti-VEGF anti bodi es show hi gher therapeutic
efficacy conparéd to conventional therapeutic nethods including photo
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20 VEGF signaling is mediated by two types of receptor tyrosine kinases, Ze., VEGFR-1
" and VEGFR-2. The two receptors are expressed on the human CNV membrane and the
laboratory mouse CNV membrane. However, the role of VEGFR-1 signal transduction
pathway in CNV is still controversial. For example, one study reports that the inhibition of
VEGFR-1 signaling by oral administration of an antibody, gene knockdown, or siRNA inhibits
25 CNV. Another study reports that, in the eye, activation of VEGFR-1 by VEGF or placental
. growth factor 1 (PIGF1), which is a ligand of VEGFR-2, leads to activation of CNV via
activation of VEGFR-2 by SPARC. '
On the other hand, for VEGFR-2, the finding that activation of VEGFR-2 signaling
promotes CNV growth is generally accepted. Thus, antiangiogenic approaches targeting
30  VEGFR-2, such as systemic or local administration of anti-VEGFR-2 agents or VEGFR-2
antibodies, and ihtravitrcal administration of siRNA, are expected to inhibit VEGFR-2 signaling
and CNV growth.
However, the problem with currently available anti-VEGF agents is that they need to be
injected repeatedly at 4- to 6-week intervals. Furthermore, there is a high risk of severe
35  complications such as endophthalmitis and retinal detachment. Therefore, it is desirable to
establish a novel therapeutic method that replaces currently used anti—VEGF agents.
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. VEGFR- 2-deri ved peptide as. an anti

A vaccine using a peptide derived from human VEGF receptor 2 is known to

- induce cytotndc T-1ynphocytes (CTL) that have potent cytotoxicity against

VEGFR- 2- expressi ng endothelial cells in tunor tissues (Patent Docunent 1).
However, no vaccine that induces cytotoxic T-lynphocytes (en) in the
choroid is known. Furthernore, there are many unclear 5 aspects in the
mechani sm of neovascul ari zation in the choroid and in other tissues. A
prior art docunent of the present invention is shown bel ow. [ Patent
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(a) t One(o&)lsdnﬁirt’mmas &ﬂb\&é\tdr,vfheﬁema atine mhclear aspects in the mechanism of
neovascularization in the choroid and in other tissues, and the role of VEGFR-1 and VEGFR-2 in
neovascularization is still unknown. Specifically, although there are reports on the application
of VEGFR-1 and VEGFR-2 to vaccine therapy against tumors, no report has shown their
30 application to vaccine therapy against choroid neovascularization. This indicates that those
skilled in the art recognized that, while VEGFR-1- and VEGFR-2-derived peptide vaccines are
known to inhibit non-choroid neovascularization, they do not necessarily show similar effects in
the choroid. Under such circumstances, the present inventors selected VEGFR-2 from many
candidates as a target, and carried out experiments,  As a result, the present inventors
35 discovered that a vaccine eontaining a VEGFR-2-derived peptide as an antigen can inhibit
choroid neovascularization. The present inventors also discovered that the vaccine containing a



(a) a peptide conprising the am no acid sequence of any of SEQ ID NGs: 1
to 12; (b) a peptide with one or nore am no acid substitutions,

del etions, additions, and/or insertions in the am no acid sequence of any
of SEQID NGs: 1 to 6, wherein the secqu amno 10 acid fromthe N
termnus is |eucine or nmethionine, and/or the C-termnal amno acid is
val ine or |eucluae, and wherein the peptide has an activity of inducing
cytotcodc T cells; and (c) a peptide with one or nore am no acid
substitutions, deletions, additions, and/or insertions in the am no acid
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(neovascular maculopathy), which comprises at least one of the peptides of (a) and (b) below as
an active ingredient:
(&) a peptide comprising the amino acid sequence of any of SEQID NOs: 1 to 6; and
25 - (b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells.
[4] a vaccine for treatment and/or prevention of a disease caused by choroid neovascularization |
30 (ncovascular maculopathy), which comprises at least one of the peptides of (a) and (b) below as
an active ingredient:
(@a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
35  acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and



[6] the vaccine of [4], which is adm nistered to a subject whose HLA
antigen is HLA-A24; [7] the vaccine of [5] or [6], wherein the disease
caused by choroid neovascul ari zati on 5 (neovascul ar macul opathy) is

sel ected from exudati ve age-rel ated macyl ar degenerati on, nyopic macul ar
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insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
25 acid from the N terminus is leucine or mefhionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells;
[10] a vaccine for inhibiting choroid neovascularization, which comprises at least one of the
peptides of (a) and (b) below as an active ingredient:
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
30 (b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
acid from thé N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells;
35  [11] the vaccine of [9], which is administered to a subject whose HLA antigen is HL.A-A02;
[12] the vaccine of [10], which is administered to a subject whose HLA antigen is HLA-A24;




5 [13] a nmethod for treating and/or preventing a di sease caused by choroid
neovascul ari z, ati on (neovascul ar nmacul opat hy), which conprises the step of
adm nistering to a subject a pharmaceutical agent conprising at |east one

of the peptides of (a) to (c) below as qan active 5ingredient: : (a)
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del etions, additions, and/or insertions in the am no acid sequence of any
of SEQID NGs: 1 to 6, wherein the second amno acid fromthe N term nus
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comprising at least one of the pcpudes of (a) and (b) below as an active ingredient:
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, addmons, and/or
25  insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells; ‘
[16] a method for treating and/or preventing a disease caused by choroid neovascularization
(neovascular maculopathy), which comprises the step of administering to a subject a vaccine
30 comprising at least one of the peptides of (a) and (b) below as an active ingredient:
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
35  C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and

wherein the peptide has an activity of inducing cytotoxic T cells;




acid fromthe N termnus is phenylal ani ne, tyrosine, nethionine, or
tryptophan, and/or the 35 Ctermnal am no acid is phenyl al ani ne, |eucine,
i sol euci ne, tryptophan, or nethionine, and wherein the peptide has an
activity of inducing cytotoxic T cells; g 6 [17] the nethod of [15],
wherein the admnistration is performed on a subject whose BLA antigen is
HLA- AO2; [18] the nethod of [16], wherein the adm nistration is perforned
on a subject whose EILA antigen is HLA-A24; 5 [19] the nmethod of [17] or

[ 18], wherein the di sease caused by choroi d neovascul ari zati on
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I nhi bi t] ovascul ari zation, which conprises the step of 10
admini s L‘“”{fq{ﬂg‘kaﬂigngj ect a pharnaceutical agent conprising at |east one
of the [pé}nhledmhdﬂ of([aY] ¢1d 18]; wheedin theatisease emised/by chugoidaicevascularization (a) a
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deI eti ons, I ons s in mno aclid se nce of “any
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ani no Aeiddrqm the N termiggs i @ anine,yIsEICe M THoMOe, SR FyRIaPhLS Bivity
“of 20 ndacich@inal imineieidis pabhylalade] Raling, issletatt, froptophd, bi tiethforihg and d

neovascyl ari zati on, which co I he f adm ni stering to a subject
a vaccMhere, rgegpﬁipgha;taqaé:gg{trypghgl%gf é(? % @5 of (a) and (b) bel ow as
an act (M 3 hghedlf®hkibiting choroid neovasculanzation, wluch comprises the step of

administering to a subject a vaccine comprising at least one of the peptides of (a) and (b) below

as an active ingredient:
25 (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells;

30  [22] a method for inhibiting choroid neovascularization, which comprises the step of _
administering to a subject a vaccine comprising at least one of the peptides of (a) and (b) below
as an active ingredient: '

(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or

35 insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino

acid from the N terminus is phenylé.lanine, tyrosine, methionine, or tryptophan, and/or the



(a) a peptide conprising the am no acid sequence of any of SEQ ID NGs: 7
to 12; and (b) a peptide with one or nore am no acid
substitutions, deletions, additions, and/or 35 insertions in the am no
acid sequence of any of SEQ ID NGs: 7 to 12, wherein the second am no acid
fromthe N termnus is phenyl al anine, tyrosine, nethionine, or tryptophan,
and/or the 7 C-termnal amno acid is phenyl al ani ne, |eucine, isoleucine,
trypt ophan, or nethionine, and wherein the peptide has an activity of
inducing cytotordc T cells; [23] the nethod of [21], wherein the
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and/ or vent1 on of di sease caused by choroid neovascul ari zation
(neovamgmlsﬁﬁ@%ﬁf’dﬁat hy): 10(a) a peptide conprising the amno acid
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i sol euci ne, tryptophan r met hi opi ne & t

acti vi tIQSemoﬁsh’élﬁﬁ ﬁ@t%ﬁ‘l‘%‘ce{o B %fﬁ% i %U‘Z']é@%ﬁ] tihgg Jaﬁ(\?\/ﬁ@?%l n
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atrophy, chor0| erema, nd char o dal 7 Rinkde
of (a) THFETHs d’WlPﬂaf eﬂ?e&‘j‘ﬁgtmyn %ﬁﬁ@%%% qdod (é)’r‘lvﬁ%gltt?rééﬁét%mgﬁd/ or 25
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| nduci 'aggc%\él‘a%)ﬁ,)(éncgmld%ﬁkél&, central exudative chorioretinopathy, various retinal pigment
epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma; '
[27] use of a peptide of (a) or (b} below in the production of a vaccine for treatment and/or
25  prevention of a disease caused by choroid neovascularization (neovascular maculopathy):
(a) a peptide compriéing the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
30 leucine, and wherein the peptide has an activity of inducing cytotoxic T cells;
[28] use of a peptide of (a) or (b) below in the production of a vaccine for treatment and/or
prevention of a disease caused by choroid neovascularization (neovascular maculopathy):
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
35  insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the




[ 28] use of a peptide of (a) or (b) below in the production of a vaccine
for treatnment and/or prevention of a disease caused by choroid

neovascul ari zati on (neovascul ar macul opat hy): (a) a peptide
conprising the amno acid sequence of gny of SEQ ID NGs: 7 to 12; and
(b) a peptide with one or nore am no acid substitutions, deletions, ,
additions, and/or 35 insertions in the am no acid sequence of any of SEQ
ID NGs: 7 to 12, wherein the second anmno acid fromthe Ntermnus is
phenyl al ani ne, tyrosine, nethionine, or tryptophan, and/or the 8
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or nmethionine, and_wherein_ the pepti.de a Jjvity of inducing
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use of [28],. wherein the vaccine is intended for adm nistration to a

subj ec?n%f‘é‘s‘é}ﬂlﬁ:ﬂoghtigen is HLA-A24; [31] the use_ of [ZQLEor 30]I'Hr
whes ei 130]HRe SieSiTq28], Wksarlthe waatios isintended farasintisistration tort suhissl/ResaIRA
macul opat hy), i ngﬁpt ed from exudative age-rel ated macul ar degenerati on,
myopi cmﬂgeﬂlﬁﬁ’i&‘ degeneration, angioid streaks, central exudative
chor i ofsljitheonRtdR29\2 [36)y svherin theldist8seviagsadrhy chproidiasqvassalagizadon ehor oi dal
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conprisin he ,am ngo,aci d se f : NN N -12;
(b?ga Bgﬁ:?qn&gp%eﬁghp%pﬂgs,&%o géei%g% dclégri'&giegjnggﬁﬁd&?? ons, O%tee(?rg?" ons
addi t i g30y,use0fl4 péptis of ame of (@) s (d) belomeinghe Prodedtion of epharrascyic 3gFrhfor seq
| D NGs; ll?iiio 6, wher.ei Q‘éésgﬁlaﬁg d am no acid fromthe Ntermnus is
- nd’s or

| euci ndEbitifR of Fharpid de

, ‘the Cterminal amno ?m &Jbslﬂ al {g) or
| euci ne, and(aMagreptide ¢dmeprising thmnha@afad sequenss efang o S_ﬁ _ést:i/ oxic T
cells: and 1) a peotigd StndrBTR LAdIE il RN B Rituiisp deIBhald, adittbns, avdlor

substitution ons, Itrons, and/ or ) d ami
15 insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino

acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cel_ls; and
(c) a peptide with one¢ or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
20  acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C—términal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells;
[33] use of a peptide of (a) or (b) below in the production of a vaccine for inhibition of choroid
neovascularization: . ' _
25 (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 10 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 110 6, wherein the second amino
acid from the N terminus is leucine or metbionjne, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells;
30  [34] use of a peptide of (a) or (b) below in the production of a vaccine for inhibition of choroid
neovascularization:
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
35  acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
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I nsertions in the am no acid sequence of any of SEQ ID NGs: 7 to 12,
wherein the second amno 20 acid fromthe Ntermnus is phenylalanlne
tyrosi ne, nethionine, or tryptophan, and/or the C-termnal amno acid is
phenyl al ani ne, | eucine, isoleucine, tryptophan, or nethionine, and wherein
the peptide has an activity of inducinépcytotoxic T cells; [33] use of a
peptide of (a) or (b) below in the production of a vaccine for inhibition
of choroid neovascul ari zation: 25(a) a peptide conprising the am no acid
sequence of any of SEQID NOs: 1 to 6; and (b) a peptide with one or

nore am e(%el'ﬁ\%cfdpsgﬁ@ez%dg;aﬂéfgﬁ{lopﬁhgiie%mm&én:gns and/or_ insertions in
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Cter méﬁa%?@l@%o %@Qd is valine or |eucine, and wher el n the peptide has an
activit u
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B ot
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insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
15  acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells;
[38] the peptide of [37], wherein the disease caused by choroid neovascularization (neovascular
maculopathy) is selected from exudative age-related macular degeneration, myopic macular
20  degeneration, angioid streaks, central exudative chorioretinopathy, various retinal pigment
epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma; :
[39] a peptide of (a) or (b) below for use in the treatment and/or prevention of a disease caused

by choroid neovascularization (neovascular maculopathy):
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
25 (b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ JD NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
| leucine, and wherein the peptide has an activity of inducing cytotoxic; T cells;
[40] a peptide of (a) or (b) below for use in the treatment and/or prevention of a disease caused
30 by choroid neovascularization (neovascular maculopathy):
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
35 C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and

wherein the peptide has an activity of inducing cytotoxic T cells;



(a) a peptide conprising the am no acid sequence of any of SEQ ID NGs: 1
to 12; (b) a peptide with one or nore amno acid substitutions, deletions,
additions, and/or 10 insertions in the am no acid sequence of any of SEQ
ID NOs: 1 to 6, wherein the second aning acid fromthe Ntermnus is
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(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second aminc
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or

25 leecine, and wherein the peptide has an activity of inducing cytotoxic T cells;
[46] a peptide of (a) or (b) below for use in the inhibition of choroid neovascularization:

(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12; and

(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino

30 acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells;

[47] the peptide of [45], wherein the vaccine is intended for administration to a subject whose

HLA antigen is HLA-A02; and
35  [48] the peptide of [46], wherein the vaccine is intended for administration to a subject whose

HLA antigen is HLA-A24.




HLA antigen is HLA-A24; 5 [43] the peptide of [41] or [42], wherein the
di sease caused by choroi d neovascul ari zati on (neovascul ar nmacul opathy) is
sel ected from exudative age-rel ated nacul ar degenerati on, nyopi ¢ nacul ar
degeneration, angioid streaks, central jgxudative chorioretinopat hy,
various retinal pignent epitheliopathies, choroidal atrophy,

choroi dereni a, and choroi dal osteomn; [44] a peptide of any of (a) to (c)
bel ow for use in the inhibition of choroid neovascul arization: 10(a) a
pepti de conprising the am no acid sequence of any of SEQ mNGs: 1 to 12;
(b) a peptide with one or nore am no acid substitutions, deletions,

addi ti qons, and/or ' lons in the amno acid sequence of any of SEQ ID
NOs: | tiHe D Il B DEIBEY anino acid fromthe Nternminus is |eucine
or met hi oni anxg qqsiégamst;hgaﬂ: sleswihp de firescemtdéakagsindek bhehopsidilegovesesls and

wherein the |de has. an activity of N1 0 and

15(c) af’sff'éﬁq%ip woressertan Wﬁ%’?’ éﬂbrﬁ# 's"%”fdu gllns ]gﬁlegluﬁon

addlStl%&umgﬁiﬁﬂdhrgrbﬁiﬁaﬁ%peﬁﬁd\mghhmmmupanﬂﬂb smmbdm;e of any of SEQ | D
NCs: 7 to 1 erein the second, am no

phenyl al ani ndigAREERPROAETER %ﬁpﬂ‘gmgo ae%m%B[eO%u%&%c (ifl/Sﬁlﬁlr I %%B%J’Tﬁ hal

ami no &kt BBBadphsydthaous IFA singleeiminsuhtacimey, and pppttq@hancmfmon gro'-Ip on

met hi o Q%O'eﬁﬁ wherein the peptide has an activity of inducing cytotoxic

T cell Ya peptide of (a) or (b) bel-ow for use in the inhibitjon
of choroid neitiyasprweatsl aatploshowiag the gepriddacovasgal |cmssrgeqtlﬁealaiﬁ¢w5%§¢djby

amqngn%(’aesg%ggw‘{ua %T,apﬁgmjeons, gda%%& Iaéﬁ%gﬁ) E??Aﬁ?gnsert i ons % {Tﬁree

~am no @b@,sﬁd}p@tﬁbvﬁécim@oncgm&@thbmthﬂaxo 6, wherein the second amino
.~ acid fromthe Nterm al
ig) alpresen %Qg)sar ﬁg%h%n%raéﬂ% P%f@ﬁtenﬁ&ﬂélﬁ&m&ﬁ%r&a}ﬁoﬁ‘df

amno acid i I'Aeor ine ein the peptide has, an

acti vi ttlye BBS indoingstregion gram XF A sﬁglﬂeﬂdn@mmﬂ ﬁoﬂér&ﬂﬂ deptide V(aﬁ‘)m%?on(%?wb‘é‘ll ow
for usey 49! hi bition of choroid neovascul arization: (a) a peptide
conpri 5| ng e anino acid sequence of any of SEQID NGs: 7 to 12; and

15
Mode for Carrying Out the Invention 7
The present invention relates to pharmaceutical agents for treatment and/or prevention

of diseases caused by choroid neovascularization (neovascular maculopathy), which comprise a
 VEGFR-2-derived peptide as an active ingredient. Hereinafter, these pharmaceutical agents
20  may be referred to as “pharmaceutical agents of the present invention”. As described above,
the present invention is based on the present inventors’ finding that vaccines confaining a
VEGFR-2-derived peptide as an antigen are effective for inhibition of choroid

neovascularization. _
The amino acid sequence of human VEGFR-2 is known, and is described in, for

25  example, U.S. Patent No. 5,861,301. Those skilled in the art having access to the information
described in this patent document can easily obtain human VEGFR-2. '

A VEGFR-2-derived peptide contained in the pharmaceutical agents of the present
invention is preferably a nonamer or decamer partial peptide. More _speciﬁcally, such peptides
include:

30 (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 12.

There is no limitation on the peptides of the present invention, as long as the peptides
have an activity of inducing CTL against VEGFR-2-expressing cells. More specifically, the
peptides of the present invention also include:

(b) a peptide with one or more amino acid substltutxons, deletions, additions, and/or

35  insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino

acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or



N

(b) a peptide with one or nore amino acid substitutions, deletions,
addi ti ons, and/or I nsertions in the amno acid sequence of any of SEQ ID
NGs: 7 to 12, wherein the second amno 30 acid fromthe Ntermnus is
phenyl al ani ne, tyrosine, nethionine, orstryptophan, and/or the C-ternnal
am no acid is phenyl al ani ne, | eucine, |soleu0|ne trypt ophan, or

nmet hi oni ne, and wherein the peptide has an activity of inducing cytotoxic
T cells; [47] the peptide of [45], wherein the vaccine is intended for

adm nistration to a subject whose HLA antigen is HLA-AO2; and 35[48] the

peBt ' dele@m%mé %ﬁ% ivk\éﬁﬁ{ e ebﬁ@e Na%@nﬁlaﬂﬁvltysoﬂllﬂgmcga@tdtomcﬁdmml sFurdtermore, on@
subj ect whose tig rie
Dr awi ng¥ two amino ?"?@5 miyg ﬁ&%é E;het[ﬁe lﬁ] epneph{ileakage
i ndex of Chomahndle%eﬁéﬁi&sGSBﬁqﬁmnhnvéduunlaBscmﬁmdeE undus angi ogr aphy
of the PBS a nlstratl n m ug,
pepti de VaCCI P"(H’i‘da%g‘d“% ?‘%A a_g?ut%ﬂomndagﬁf?t{ &ghpr eSer%it/s
phgtsog rlﬁﬁﬂifﬁmﬁhﬁ\ﬂ!td‘@nlaﬂ aemm@cebf ﬁﬂmm HmNasu it $2 ami;gmg rdmwomd amine
PBS admi nj m_ni.s | e
vacci ndtt S}téﬁgqﬁlgmf'ﬁgl fX@@ﬂ?lF’%& pyrosine, &eﬂmyx&f 8{19%1_&%? €s n s a ‘graph
showi ng[:-ltétmlm armdhalatid sgdeeglabhines laa&ns,amlcm tryptephans semebiprye, aud
fl uoresc nt f ndu R ration group, |FA single
adni ni sYT4E Bﬂgaﬂg“§§%¥ gEMﬁ%ﬁ%lﬁﬁiggﬁTgéﬁip on the seventh day.
F| g. 4 preseﬂﬂ:reanhncbaxgdaqﬁmesrmbc moytadenl zemrqﬁ:reblaﬂmé&tp@tm@bercawma@ﬂéﬁ
ar atl of the.PB S gl

§ P, VélH B’g ?W@Va?ﬁ%%on&gﬁggmt e seven%cﬂ (ﬁaﬂﬂmsr&l%‘/bde for
Car ryi rsgie@]nmmﬂrepdmmmbludn hydrophobittemipe aeidn (A Inle F diéﬁa{l‘éy)at 0
phar ma r r lif d

?B’H}oo neovascu §1d£ ]5 ﬁaf" orr\%ag’cdll@’S%&E? @a&ﬁsﬂd gp?)mﬁ@hia@

by cho arl ron’ ‘opat hy), | c rise a
VEGFR- Zhdias (&equ, \bépﬁ,uautdlasaxamoaamdsxhgmg Bhgroup-eemifiningside

phar macgy CI nve%gl sk gﬂﬁgﬁ%%gcrﬁ]}?o %xgﬂggﬂe%ﬁm@(@m%ﬁahcﬁgﬁﬁlﬁg of

t he present” ove
15  carboxylic acid- and amide-containing side chains (D, N, E, and Q); amino acids having

base-containing side chains (R, K, and H); and amino acids having aromatic ring-containing side
chains (H, F, Y, and W) (all amino acids are represented by one-letter codes in parentheses).
Amino acid substitution within each of these groups is called conservative substitution. A
polypeptide having a modified amino ac1d sequence, in which one or more amino acid residues

20  are deleted, added, and/or replaced with other amino acids in a certain amino acid sequence, is

' known to retain its original biological activity (Mark, D. F. ef al., Proc. Natl. Acad. Sci. USA
(1984) 81, 5662-6; Zoller, M. J. and Smith, M., Nucleic Acids Res. (1982) 10, 6487-500; Wang,
A. et al., Science (1984) 224: 1431-3; Dalbadie-McFarland, G. ef al., Proc. Natl. Acad. Sci. USA
(1982) 79: 6409-13).

25 The number of mutated amino acids is not particularly limited. Generally, the number
is seven or less, preferably five or less, and more preferably three or less (for example, two or
less). The amino acid sequence identity can be determined, for example, using the BLAST
algorithm by Karlin and Altschul (Proc. Natl. Acad. Sci. USA (1993) 90: 5873-7).

In the present invention, a peptide comprising the amino acid sequence of SEQ ID NO:

30 2 is particularly preferred.
Furthermore, a peptide of the present invention can be obtained by synthesizing the

peptide from any position based on the amino acid sequence. Peptide synthesis can be
performed according to methods conventionally used in peptide chemistry. Conventional
synthesis methods are described in documents such as “Peptide Synthesis”, Interscience, New
35  York, 1966; “The Proteins”, Vol. 2, Academic Press Inc., New York, 1976; “Peptide Synthesis
(Peptide Gosei)”, Maruzen, 1975; “Fundamentals and Experiments of Peptide Synthesis (Peptide
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the present invention is based on the present inventors' finding that

vacci nes contai ning a VEGFR-2-derived peptide as an antigen are effective
for inhibition of choroid neovascul ari zation. The am no acid sequence of
human VEGFR-2 is known, and is describ?g in, for 25 exanple, U S. Patent
No. 5,861,301. Those skilled in the art™ having access to the information
described in this patent docunent can easily obtain human VEGFR- 2.

A VEGFR- 2-derived peptide contained in the pharnaceutical agents of the
present invention is preferably a nonamer or decamer partial peptide. Mre
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t he C@Wﬁlhg%ﬁe@ﬂg\ﬁ%@ﬁnﬁgﬁp %?Wﬁ%?g%gﬁ%%dgpppdes of the present .
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and/ or, t m nal. | SHaGh R SdHd
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refer ted fo ot f e
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pr Hper tisedsioivmngicptides suyll aS)EhAEi (cHQp!m hoP. #¢ akiBipRechpology (N88)6 BMWZIQ) &nd

0 o B8 ATl 15 1 it oA T 10

havi ngc-hydrfmgyrlen@; Y$Y-GBritagmentsgp 3 ﬁ'ﬁﬁ@ﬁ%‘s (G-tag, ﬁﬁﬂagl)E tagngﬁg ci ds
naYi G b oo BERD £ NG heEmElS) Bital Cra bl AfAGaC MR divi no 15

car box%ﬂ traréql;' ? &%C??Sno

d h D
aci ds Mmblﬂﬁﬂmtben@mdw néﬂ@mseehwvgéﬂ;@% altat]'iliﬂ?l‘ -
hayy Ng,ALAIRHefha h{ﬁ@gﬁ]b | BhR8nS¢188uSA 8bldgnt fBgidns, Bﬁgalaétdmwse( all amno

acids ‘are repres

ne |etter C es .| arenthese
2 Cbat | muteserbioding proteiadMEH). orwih topruses e Tudoh Bpteit o ot eplss ot e’
Subst bst i fuldhPRrveftiBPL I HLalRed1BY trBstird @@Mm@ﬁowmmomd s g e with 2

one or nore am no acjid residues, 20 are e dded
r epl ac@@ablﬁmté{iﬁl@eﬁﬂdathﬁhﬁom ¢ Peptides Of Jtsrestng ﬁ%e t@%@ﬂ}é ecw%bknown

101 etiabilold En B 6 ke JHIRLORSGr 360h Wi ifnkebiomalberiphyet al, Proc. Natl.

Acad. Sci. USA (1984 81 5 Zol | h
A mos. (o) O6rarbGneT tmsest iubuad & achty oo e BBl
1431- 3} cdpal (eadnfaibRTcam ﬂlduang%hhﬁity) Whetthe igeptides Amambntastd. in m g8l

o 64\91%1 %gl ‘having antigen-presenting ability. In particular, the peptides of the present invention

preferably have high affinity to HLA antigens such as the A-02 and A-24 types, which are said to
be frequently expressed in the Japanese population. HLA antigens such as the A-02 and A-24

30 types include subtypes such as A-0201 and A-2402, respectively. Examples of peptides having
high binding affinity to HLA-A*0201 include the peptides of SEQ ID NOs: 1 to 6
(W0/2004/024766).

The peptides of the present invention include not only peptides having high binding

affinity to HLA-A*0201, but also peptides having high binding affinity to other types of HLA

35 antigens (for example, HLA-A*2402). Among such peptides, examples of peptides having
high binding affinity to HLA-A*2402 include the peptides of SEQ ID NOs: 7 to 12.



25The nunber of nutated am no acids is not particularly |limted.
Cenerally, the nunber is seven or |less, preferably five or |less, and nore
preferably three or less (for exanple, two or less). The am no acid
sequence identity can be deternined, fqp exanple, using the BLAST
algorithmby Karlin and Altschul (Proc. Natl. Acad. Sci. USA (1993) 90:
5873-7). In the present invention, a peptide conprising the amno acid
sequence of SEQID NO 30 2 is particularly preferred. Furt her nore,
a peptide of the present invention can be obtained by synthesizing the
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In the present invention, “prevention” means suppressing in advance the development of

characteristic symptoms of diseases caused by choroid neovascularization (neovascular
35  maculopathy). In the present invention, there is no limitation on the degree of suppression of

the development. Even if the degree is very low, it is included in the meaning of “prevention”
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The peptides of the present invention include not only peptides having
hi gh binding affinity to HLA- A*0201, but al so peptides having hi gh binding
affinity to other types of HLA 35 antigens (for exanple, |MNMA-A*2402).
Among such peptides, exanples of peptidgs having high binding affinity to
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30 patient, and thus the attack capability against the target cells can be increased.
When using the peptides of the present invention as vaccines, they may be administered
together with an adjuvant so that cellular immunity is effectively established, administered
together with other active ingredients such as anticancer agents, or administered as particulate
formulations. Adjuvants such as those described in the document, Johnson AG,, Clin.
35  Microbiol. Rev., 7:277-289, 1994, may be applied. Liposome preparations, particulate
preparations produced by binding to few micrometer-diameter beads, lipid-bound preparations,




of the present invention, as long as the devel opnment can be suppressed.
Reduced vision is a synptom of di seases caused by chom d
neovascul ari zati on (neovascul ar macul opat hy). Determ nati on of whether or
not this synptom has been aneliorated gan be assessed by vision test.
Furthernore, the activity of choroidal neovessels 5 can be eval uated by
exam nation using fluorescent fundus angi ography or optical coherence

t onogr aphy devi ces. The peptides of the present invention can be
used alone for treatnent and/or prevention. Alternatively, the peptides
may beaﬁ@@mmhgﬁeggbmgﬁgavent|onal formul ati on nmethods. In these cases,

carriers pi e d such co aII sed for har utical s can

be 10 approprﬁ‘%ﬁﬂgpﬁ%&? g%lytpag eﬁ'ﬁ % 6%?38 pS’f‘o e present

i nvent 'a@ﬂnmﬁﬁhoﬁbﬁﬁ%&mddﬁhe pﬁﬁerh@m&oh dqreﬁdmng roalthqsymptbime of therpatiént

I nj ectgble steril | ut.i ons uspensi I

phar maZ%ﬁ’ﬁ aqalngedgf 1]"%1 G cggro(%gl}(eéﬁp er"mt%%nt\ﬁS }‘ﬁ%%ﬁ d}?ér?uq ed

by Qpp[pﬁd%éﬂltélﬁ\@nﬁoﬁ earbbaadiginiserad bmtlhhyslémrdaﬂy:end locally.y &mumhsaﬂ]swst@mcrl iers

or i erili t sal i ne

sol uti 8&?‘”%@8 E‘Fﬁ'ﬁi @?&Mﬁ‘?? T & I%élgérg%d&%ﬁ’agenw&surfact ants,

st abi | bdmimstratioa)mdiingavegemn Sjectue.i pﬁmﬂ;ﬂt;s ofdbiat hdmeinigiration includey es,

bi ndi n SLG X theminto a unit dosage formrequired

f or ge%@?’gy%%%?%%f’ %?ffglgé;u?ﬂl (izhgl practi ce. The amount of active

i ngr edi ent | The Bﬁagmmaylba,t fomnxamglea@pﬁlﬂsmedo 400Q mgt Pl@fﬂrdipipﬁd}ﬂrl g © 198e

fled r nvention

w 15’8 WS%F%&&?O@ g%gl%hblﬂggﬁg'ﬂ%ﬁ%eﬁgd elt her Sl naﬂal arI or

as a cprdferablylad:mmﬁtetedmnom emyéewﬁpwrﬂmﬁbs bpetbr fleguency is notdingfeddh

JLnvention T eyl Bl BeREA iR RrsoPind g h%@&@%@éﬂ%ﬁ%%@&h&%&%s&'cﬁ&%&es

caused by choro

eovascu rizat neovascul ar macul opat hy)
conpri bg chofomvacdbnzamm (me@Yanéama@@I@éh)ﬁ)v eThergieme hwatahegzon the target

d I d
ac man'hia{g 0e ¢ @ﬁ%&lﬂagﬁl&fﬁ&ék%%ﬁﬁ@&% el YRRRiGH) a5 141 RERSY A6 diseasdl Sl aye

eno ant.i gen- presentln%b' Il s, and this
_i ntfic esauGFd by Bharhiglt nepwascukarigpféart (miemw wlan maguiepathydp| Bipder f'FSP d152356% e
bet weeg, ydi@or dRdded fiRh ak bRedatiGaR tdldté&mﬁ&ﬂaﬂ”ls'f
‘vascul ar dezﬁd%?ﬁ&s}: %ﬁw%é%n t ingr old. i Sel ncr eased. t%éf]nat i ve
dendr i @egenertipe, myapi¢ mepwardegeapmation Aogiond stssls.Ceptal e&‘t“éﬂ“(ﬁ ghgrigr %l%%ﬂd'e
of theypk B skdrbidetential 4nd chbtiddhave t he
O(?é%ﬁﬁna.'l pg@%&t HitHefopithRl, thefidl e oﬁiye 8

peptlde I nventi on bound 0 e cel| urfa

e.
adni ni e¥teemug Alﬁ@rb@ellaﬂgmf TR CRAERIE H oX Ve|a§°‘rﬁl& ldﬁ%‘}/nﬁ@t'ﬁﬁ't i ent,

ansh t hus t heTgt fiRekhasRladli doehis of @R piédent fiweiitindive ﬁ%\b&lskaﬁrdpﬁi viseaieased.
When usi ng.the peptides of the pres

i ni SXBPED FUGEVHEPIGRLY SEHTS APUPITHoRD PONACS R NG PRSI

ef f ect fyRbMtidHal fletdpei@imedak.ni 'Fﬁ@“éibﬂe tingstahasceotitdl agedte bf’éﬁtplresent

I ngredj ents such as angican er ents or _adm ni ter Iate
~ f or mul WVERHHE Can, e&valm%ﬂ évlf&esgg?rﬁggap tﬁ&%ﬁ%é‘g %eohnson

©AG d pa{hen%&vlm ol AiveR gooaevdsmn 7 Sii‘@e ABfal dedve islay ilneeaﬂmstalge da.selimkhs ome
S e SRR B e 00 el
much more favorable than in conventional treatment.
The present invention is based on the finding that vaccines containing a
VEGFR-2-derived peptide as an antigen damage vascular endothelial cells by inducing cytotoxic
T lymphocyte (CTL) activity. Therefore, the present invention provides agents for inhibiting
3b choroid neovascularization, which comprise a VEGFR-2-derived peptide as an active ingredient.
Specific descriptions of the VEGFR-2-derived peptide are mentioned above. In the present
invention, there is no limitation on the degree of inhibition. Even if the degree is very low, it is
included in the meaning of “inhibition” as long as neovascularization can be inhibited.
The inhibitory agents of the present invention can be used in the form of vaccines.

35  More specifically, the present invention provides vaccines for inhibiting choroid-

neovascularization, which comprise a VEGFR-2-derived peptide as an active ingredient.



and such may al so be used. Those skilled in the art can suitably
pl an the nmethod, dosage, and period of adm nistration of a vaccine of the
present invention depending on the synptons of the patient (subject) in
need of administration of the vaccine gk the present invention. The
vacci nes of the 5 present invention can be adm nistered both systemcally
and | ocally. Exanples of system c adm nistration include oral
adm ni stration, intradennal adm nistration, subcutaneous adm nistration,
and intravenous injection. Exanples of |ocal admnistration include
adm ni Spesitic @Esdr@ﬂbﬁl@oi‘th@ ivRddiespé.gt, bieess methoils] and Hesagesafpaminigtrigion didhe
exanpl e, Q.001 to Cg ng preferably 0.001 ng to 1000 10 ng, and nore
preferé(BP%m%?Eeﬂﬁe[tt’Bn‘i ©but is not limted thereto. The vaccines are
preferably adygi lsm&taﬁrxefbr@itﬁg cabinthisepedfigaion eraipoerperataderedim by fefergnehicy
is not limted thereto. ' The pharnmaceutical agents of the present
i nvention are effective agai nst di seases caused by choroid
neoyas @ihfiplegat i on (neovascul ar nmacul opathy). There is no limtation on
the target di s of .t he rrRceut on,
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exudat iArgmalsor i or et i nopat hy, various retinal pignent epitheliopathies,
oi dal at, ch ShisaBo hefa] (3
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i n thespBaiwnshdad.02 sddbhdd.ti on" as | ong as neovascul ari zation can be
i nhi bi ted. . The pitory agents of the present invention can be used in

. the f oExpegimentalC . 35 More. specifically, the present invention provides
vacci nes for éﬁlﬁbﬂthlrﬂNWﬁQindumahmﬂb&dlemmm witthintdor md}ﬁqagensa In
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specif I(E& tal@ ﬁgqef\crl 'Po(ig r at fd ’Pl:ef‘erf?ﬁprﬂ WBXS (ilf’\dft&f s} efone drop of 0.5% tropicamide
(Mydrin® M, Santen Pharmaceutlcal Osaka, Japan) for photocoagulation.  Six laser
photocoagﬁlations were applied to each eye between the major retinal vessels around the optic
30  disc with a diode laser photocoagulator (DC-3 000®, NIDEK, Osaka, Japan) and a slit lamp
delivery system (SL150, Topcon, Tokyo, Japan) at a spot size of 200 mm, duration of 0.02
seconds, and intensity of 200 mW.
Evaluation of the Grade of CNV by Fluorescein Angiography
Three and seven days after CNV induction (on day 23 and day 27), a total of 169
35  animals were used to examine the effect on leakage from the CNV lesions (on the third day, the
number of animals from the control group, low-dose group, and high-dose group was 41, 34, and




5 Exanpl es Herein bel ow, the present invention will be
specifically described with reference to the Exanples, but it is not to be
construed as being limted thereto. [Methods] Aninmals 10C57b116 mice with
body weight of 20 g to 25 g were obtai pgd from CLEA Japan (Tokyo, Japan).
Al'l experinents were conducted in accordance with the Animal Care and Use
Commttee and the Statenent for the Use of Animals in Ophthal mc and

Vi si on Research by the Association for Research in Vision and

Opt hal nol ogy. M ce used in the experinents express human HLA- A*0201. 15
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using a computer mouse, and ‘the measurement was performed using a public image processing
program by NIH.  For statistical analysis, the lesion sizes were averaged to give one value for
cach individual. The data were expressed as mean * standard error.
20  Statistical Analysis

The fluorescein fluorescent fundus angiography scores were f;valuated using
Mann-Whitney U test. The size of CNV lesion was evaluated by ANOVA followed by
Dunpeit’s post hoc test.  Values of P < 0.05 were considered to be statistically significant for all

forms of statistical analysis used.

25  Ethical Considerations
While the inventors worked on decreasing the discomfort felt by the mice in accordance

with the Manual for Animal Experiment Operation by the University of Tokyo, since a Freund’s
adjuvant was used for stronger immune activation, the level of suffering is Category C by the
Scientists Center for Animal Welfare.

30
[Results]

Effect on CNV ] ecakage
On the third day, no difference was observed among the control group, Iow-dose group,

and high-dose group in the degree of fluorescein leakage. The fluorescein leakage from the
35 CNV lesions in the non-administration group was increased on the seventh day compared to the
third day. The fluorescein leakage from the CNV lesions was lower in the high-dose group than



18, respectively; on the seventh day, the nunber of animals fromthe
control group, |ow dose group, and high-dose group was 51, 15, and 10,
respectively). Masking the observers as to the adm nistration, the |esions
on the third day and seventh day were gxam ned using the fluorescein
fluorescent fundus angi ography nethod as described el sewhere. 5
Measurenment of the CNV Size by Choroidal Flat Munt A total of 36

m ce were used for chom dal flat nount analysis (the nunber of mce from
each group on the third day and the seventh day was 4 and 8,
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and such have
neovascularization (neovascular maculopathy). However, laser therapy could cause reduction

25  of central vision. There are examples of rapid visual reduction following photodynamic
therapy in cases with good vision. In operative therapy, there is a risk of postoperative
complications associated with surgical invasion. In drug therapy, there is a risk of serious
complications such as endophthalmitis and retinal detachment due to intraocular injection. That
is, conventional therapies have a high risk of visual reduction due to treatment-associated

30 adverse effects and complications. Therefore, it was difficult to treat carly-stage cases with
relatively good vision.

On the other hand, at the very least, the pharmaceutical agents (vaccines) of the present
invention do not cause local complications in the eye, thus the above-mentioned risks are likely
to be absent. Therefore, it is possible to treat early-stage cases with relatively good vision.

35  Furthermore, since retinal damage is low in early-stage cases with relatively good vision, the
visual prognosis post-treatment for advanced cases is expected to be much more favorable than



Effect on CNV Lesion Size 5No difference was observed anong the control
group, | ow dose group, and high-dose group in the CNV | esion size on the
third day. The average CNV |l esion size in the non-adm nistration group was
| arger on the seventh day than on the phird day. The CNV | esion size was
significantly decreased in the | owdose group and the hi gh-dose group
conpared to the control group (Figs. 3 and 4). 10The present inventors
showed that the peptide VIAMFFW.L(9) (SEQ ID NO 2) suppresses VEG-
up-regul ation and inhibits CNV growth. VIAMFFW.L (SEQ ID NO 2) is known
t 0 reguh adrevehtivnshaecatasmonses. Since the activation of CNV is nediated by
the i nflammati roce kﬁ&hﬁNEﬁM&h; HQ I D
NO 2) on thi}nﬁ’ﬁ(@ﬁ %ﬁﬁ 3!?95\5@{:& ugg{eeﬁ{/(ﬁe{gﬁg{r?%rey@fs ] CP glgy and
not on nﬁdiéenhh Df dewvatboping gimilgr maokfe$9915t h&fowesen/thers IWNBIPS‘@ eﬁ@ f
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regulaﬁ? neovascul ari zation protess, rather th hi biting CNV via
i nhfbi tchwhe efpentediabe effentivz dor p;‘nv¢qt1§§|tlfeatnpeﬁ:ag§§3ﬁcg]ltfaj@}5{a? Edbility 20The
present invention provides pharnmaceutical agents (vaccines) for treatnent
and/ or prevention of diseases caused by choroid neovascul ari zati on
(neovascul ar nmacul opat hy). Conventionally, |aser therapy,

phot odynanm ¢ t herapy, operative therapy, drug therapy, and such have been
perfornmed as nmethods for treatnent of di seases caused by choroid
neovascul ari zati on (neovascul ar macul opat hy). However, | aser therapy could
cause reduction 25 of central vision. There are exanples of rapid visual
reduction follow ng photodynam c therapy in cases with good vision. In
operative therapy, there is a risk of postoperative conplications
associated with surgical invasion. In drug therapy, there is a risk of
serious conplications such as endophthalmtis and retinal detachnment due
tointraocular injection. That is, conventional therapies have a high risk
of visual reduction due to treatnent-associated 30 adverse effects and
conplications. Therefore, it was difficult to treat early-stage cases with
relatively good vision. On the other hand, at the very |east, the
pharmaceuti cal agents (vaccines) of the present invention do not cause

| ocal conplications in the eye, thus the above-nentioned risks are likely
to be absent. Therefore, it is possible to treat early-stage cases with
relatively good vision. 35 Furthernore, since retinal damage is low in
early-stRge cases with relatively good vision, the visual prognosis
post-treatnment for advanced cases is expected to be nuch nore favorable

t han



20 in conventional treatnment. In the diseases of the present invention,
the contral ateral eye is known to have a high incidence of devel oping
simlar neovessels. However, there is no established nmethod for prevention
of neovessels in the contralateral eye.,iThe vaccine therapy of the present
i nvention 5 can be expected to be effective for preventive treatnent of
the contral ateral eye. 21 CLAIM 1. A pharnaceutical agent for
treatment and/ or prevention of a disease caused by choroid
neovascul ari zati on (neovaseul ar macul opat hy), which conprises at |east one
of the peptides of 5 (a) to (c) bel o@IagdMth active ingredient: (a)
a peptide conprising the amno acid sequence of any of SEQID NGs: 1 to
12; (b) a peptide with one or nore am no acid substitutions
del eti ons ,Al\ggkdﬁabaﬂﬁal ApRelf fur tieameont kadier praventien afi diseaseicdussd buehasibf any
sl

of SEQ ID 1 to 6, wherein the secon 1.0Q.: aGi IyRUS
'S T oo RS A L0 PR PP s Ich UL bf fhe PepRlegofs
| eusi nga) ?r(d) Mél@«z%.hﬁn?&tév@i@gfddi@thas an activity of inducing cytotoxic T
cells; an c) a peptide w t ' NDs: .
substi tutiond® %ﬁfpééif’f}ﬂ?? ﬁglgitg‘? %{H]sﬁogg%}%gr nfﬁggﬁﬂc?ngsﬁ? ?mséﬁ he aci d
sequence of gbya péptEQitHoMMGEr maretamin@ acidisehstifutions aleletionn @ddifippo 229 from
the N t.erm.nus_i.s phenylal anin ' [.Qny ; i

and/ or BHZHESIA By 5%‘?“’%%@%""*%%“%8 olbs‘iﬁ’gﬁfeny Am@ﬁgf}b :Egnrg‘lg%le&ﬂh?g%ﬁgﬂ ine.

t r ypt ophithfromrtheNtthintnisis, leasine dSmethmmisionandder the prteapingbamian agidds YAlNg o1

I nduci cyt ot T.cell . s ch@ m1, wherein
t hglddi rsl ©s 88%‘31"@8%%8 W%F%lg%hayé%‘v%gg{lﬁ e}rfﬁgg?iii%!rﬁyt(aﬂ)gg;g%gf !u?j mac uclgolpat hy)
. is selected f(crmpeptiddatithenecranens|amieelagid sehsttigagdsletians, sAditiggs, gRio

macul ar, degenar Md Qb | . thatoeyugdani Wherein the second amino
chori orBsS %}Eal{lhye’a?rﬁlao\%gﬁ %&gelﬁ:teo? of §EQ ) erein

S retinal pigrment epitheli O@)&%}Q}LGS lgt?loroi dal
at r ophyacidcfiomasheNrtemiiaps E@eumam@éﬁ%womes@? tRpPR Aad/prne
treat meat. ARgh ikl ﬁg N difhy afnd IESERR SisGIRMSAS ttophat, @ ehethionine, and

neovascularizatron ol ar _macul opat hy),, \QQCh conprises at |east one

of 16he vdepeindaspeptidé kps amactivity Gfandigingcysoiosif TeellSve i ngredi ent :

(a) a peptide conprising the am no acid sequence of any of SEQ ID NGs: 1

to 6; and (b) a peptide with one or pore am aci d.substitutions,

del et i Ghs,Theqbarhasestical aapwrofickimrl, F‘é‘ﬁ%e”?&‘etdfﬁ?a%‘ﬁﬁaﬂ% c%"%"é‘auence of any

- of SEQﬂerm%)ﬁ}a%]dﬁ eov3&iIet Mabll Q8 skl et dfeora Gixtlddtive mp-retathd eculanus
t

is | eucine or i oni ne, and/or the CGterm.n am . nqQ aci IS, vali
degenecration, myopic macular degeneration, anglozc{n stregi(s, Ohtral estdative chorﬁ)réﬁ]%pg{hy,

20  various retinal pigment epitheliopathies, choroidal atrophy, choroideremia, and choroidal

osteoma.

3. Avaccine for treatment and/or prevention of a disease caused by choroid neovascularization
(neovascular maculopathy), which comprises at least one of the peptides of (a) and (b) below as
25  anactive ingredient:
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or

30 leucine, and wherein the peptide has an éctivity of inducing cytotoxic T cells.

4. A vaccine for treatment and/or prevention of a disease caused by choroid neovascularization
(neovascular maculopathy), which comprises at least one of the peptides of (a) and (b) below as
an active ingredient: '
35 (a) a peptide comprising the amino acid sequence of any of SEQID NOs: 7to 12; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or



T

30 | eucine, and wherein the peptide has an activity of inducing cytotoxic
T cells. 4. A vaccine for treatnent and/or prevention of a disease caused
by choroi d neovascul ari zati on (neovascul ar macul opat hy), which conpri ses
at least one of the peptides of (a) and2(b) bel ow as an active ingredient:
35(a) a peptide conprising the am no acid sequence of any of SEQ ID NGs: 7
to 12; and (b) a peptide with one or nore am no acid substitutions,

del eti ons, additions, and/or 22 insertions in the am no acid sequence of

any of SEQ. ID 7 to.12, wherein t ¢ om
t er mi ndBsertions i i 2a1am A SCQUFRERS? m&ﬁ%ﬁe fzt‘f‘ﬁ?g Bp E:asrel&gl%/“y}%r
the G tgidfdiatheaWidminG islphénybdl ﬁﬂﬁé ajrmmnaemethmumena trypéaphancandégr the

tryptophan or net hi pni rei.n th t|d t f
i g <O SRS s e Qe G SR Sy i
adm ni iﬂﬁ:&@ﬂtﬂe%e@ﬁ&@hﬁs%@tacﬁh@ﬁefhiﬂﬁcmgbmmw’EcdeiilsA- A02 '6. The vaCC| ne of
claim4, which'is admnistered to a subject whose HLA antigen is HLA-A24.
10 7. The vaccine of claim5 or 6, wherein the disease caused by choroid
neovasaul ahkZaédidof{dlemig satitials aalnnnﬂsmpmit toya)subjectsetiase Hlh antigen dxHBALAGD
age-rel ated nacul ar degeneration, nyopic macul ar degenerati on, ang| oi cl
streaks, central exudative chorioretinopathy, various retinal ment
epi t he 6. O[Tat Rh@sne effvdaiindh wikth mpidmmxsmddmesubmtavh@ﬁ Hlgnantigedas ﬂb
15 8. A pharmaceutical agent for inhibiting choroid neovascul ari'zation,
whi ch conprises at |east one of the peptides of (a) to (c) bel gw as an
actove 7i nghe damiﬂe of claim 5 or Q,ayhemelpem digensc onsed by plpreidacarassplagizatipn
sequen e of a ~ h or
nore a er?(’f a%%lp% B@P TQPYRDIS nsc éqt&tl %%Lhds?uve |rte{agér@sm§c£%%?&%rﬁ%ﬂ e()?lf rlngﬁlgcl n
t he anmimmule legenentiencagivid straakeff ceSEE) axpdatoe: chorierstiopagiye vEigusTeiEnat econd
am no 20 aci.d I arldEdh pd/ or the
C-t er nPIAFC néﬁ?lg‘uhe’%o tg‘ lss’ghé 1&3&%‘&%})11}?@5@#6%%&&%%6 mhe?fe(?dr[lﬁl?ﬁtgoﬁeptlde has an
activity of inducing cytotcodc T cells; and (c) a peptide with one
or re a ﬁpﬂﬂﬁhn Rprikdds€lehdtons
L hegam né)}]%g? | chu&ﬂ Qg%%gﬂlt an %@&Bﬁ%&vas&ﬂ:gﬁi?du? g’s‘gﬁﬂsﬁe?el n the
secondoamﬁﬂne@cpmﬂespgfﬁ)ﬁhéc)lbd@*%m%ﬂtﬁ@ ingredightal ani ne, tyrosine,

met hi oni ne, %ﬁ@ﬁc&@e&ﬁ&@é@ﬂd&i lof SEQD MOt k612;
phenyl al ani ng‘{) Heém ne, @%l ne, ! Fo qua&cgué and,.wher ei n

]E he peEI |Qde Eta@mnnd@:;mhlony OBmQI%MWIiWEEJﬁE =ql&g%‘}b‘lss j > T e f
or 1n inf & QURRA Sf g IHQ l(i@fmﬁ}héia&tbés condaminne O
t he pegélldla:[;% %e gigljjnuﬁs Ieﬁglo?%:éﬂ?l?ﬁagea%dy&%ﬁ & %ér?n%aﬁ amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells; and
(¢) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
25  C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and

wherein the peptide has an activity of inducing cytotoxic T cells.

9. A vaccine for inhibiting choroid neovascularization, which comprises at least one of the
peptides of (a) and (b) below as an active ingredient:
30 (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or
insertions in the amino acid sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells.

35
10. A vaccine for inhibiting choroid neovascularization, which comprises at least one of the



30(a) -a peptide conprising the amno acid sequence of any of SEQ ID NGs: 1
to 6; and (b) a peptide with one or nore am no acid substitutions,
del etions, additions, and/or insertions in the am no acid sequence of any
of SEQID NGs: 1 to 6, wherein the secgdhd anino acid fromthe N termninus
is leucine or nethionine, and/or the Ctermnal amno acid is valine or

| euci ne, and wherein the peptide has an activity of inducing cytotcodc T
cells. 35 23 peptides of (a) and (b) below as an active ingredient:

(a) a peptide conpr|S|nP t he am no acgﬂ sequence of any of SEQ I1) NGs: 7
to 12; pepiiies of (2) anq ¢ bglovess anactiye ingteHeNtor nore amino aci d substitutions,

del eti ons, éﬁ' E;k?ﬁﬁ% oRi}HsBIg the a/itd msaqneﬁdae,fmabsmmxemme afid any
of SEQ I D NG 12,

mhereln t he, sec no 5 id fr t
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the C hﬁémoﬂ@in ﬁ&hﬂﬂuﬁ@duﬂsdqﬁeﬁmahﬁ lof SEQLD WOk toel2, M&leieauﬁlerseqond ammo
try t ophan, netblonlne mher n the tlde has, a
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vaccine;of ,claim ]l m,ni.st er.e ubj ect whose EI LA antigen
i s HLAVASMn the psp C‘E‘fl%’ﬁa%&d‘l‘i‘l%g’tﬁ"%@c OMEUBRS TV OF TOKYO <1205
Vacci ne therapy for choroi dal neovascularlzat|on <130> SEN- A0O701P <140>
PCT/J P%Poaft?e?vza%ggle f)% 41%511 %0 glc% stercd to a subject whose HL A antigen is

10 HLA-AQ2.

12. The vaccine of claim 10, which is administered to a subject whose HLA antigen is
HLA-A24.



<150> JP 2007- 036318 <151> 2007-02-16 <160> 12 <170> Patentln version 3.4
<210> 1 <211> 9 <212> PRT <213> Honob sapi ens <400> 1 Ala Met Phe Phe Trp
Leu Leu Leu Val 15 <210> 2 <211> 9 <232y PRT <213> Honp sapiens Val Ile
Ala Met Phe Phe Trp Leu Leu 15 <210> 3 <211> 9 <212> PRT <213> Honpo
sapiens <400> 3 Ala Val Ile Ala Met Phe Phe Trp Leu 15
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210> 1

211> 9

<212> PRT

<213> Homo sapiens

<400> 1

Ala Met Phe Phe Trp Leu Leu lLeu Val

1 5

210> 2

211> 9

{212> PRT

<213> Homo sapiens

<400> 2



<210> 4 <211> 9 <212> PRT <213> Honp sapiens <400> 4 Lys Leu Ile Qu lle
dy Val Gn Thr 15 <210> 5 <211> 9 <212> PRT <213> Honp sapi ens <400> 5
Tyr Met Ile Ser Tyr Ala Ay Mt Val 1%/53/5 <210> 6 <211> 10 <212> PRT
<218> Hono sapiens <400> 6 Ile An Ser Asp Val Trp Ser Phe Gy Va

Val {ie Ala Met Phe Phe Trp Leu Leu
1 )

210> 3

211> 9

<212> PRT

<{213> Homo sapiens

<400> 3

Ala Val ile Ala Met Phe Phe Trp Leu
1 5

210> 4

211> 9

<212> PRT

<213> Homo sapiens

<400> 4
Lys Leu lle Glu lle Gly Val Gln Thr

1 5

<210> §

211> 9

<212> PRY

<213> Homo sapiens

<400> 5

Tyr Met lle Ser Tyr Ala Gly Met Val
1 5



1510 <210> 7 <211> 9 <212> PRT <218> Hono sapi ens <400> 7 Val Tyr Ser Ser
GQu Qu Ala Qu Leu 15 <210> 8 <211> 9 <212> PRT <218> Honp sapi ens <400>

8 Ay Tyr Arg Ile Tyr Asp Val Val Leugly§ <210> 9 <212> PRT <213> Hono
sapi ens <400> 9 Ser Tyr Met Ile Ser Tyr Ala Gy Mt 15 <210> 10

210> 6

211> 10

{212> PRT

<213> Homo sapiens

400> 6

Ile Gln Ser Asp Val Trp Ser Phe Gly Val
1 5 10

2100 7

211> 9

<{212> PRT

<213> Homo sapiens

<400> 7
Val Tyr Ser Ser Glu Glu Ala Glu Leu

1 5

210> 8

211> 9

<212> PRT

<213> Homo sapiens

400> 8
Gly Tyr Arg lle Tyr Asp Val Val Leu

1 5

210> 9
<211> 9



<211> 9 <212> PRT <213> Honpo sapi ens <400> 10 Arg Phe Val Pro Asp fly Asn.
Arg Ile 15 <210> 11 <211> 9 <212> PRT <213> Hono sapi ens <400> 11 Lys Trp
flu Phe Pro Arg Asp Arg Lea 15 <210> #25<211> 9 <212> PRT <213> Hono
sapiens <400> 12 Asp Phe Leu Thr Leu Gu Hs Leu Ile 15

{212> PRT
<213> Homo sapiens

<400> 9

Ser Tyr Met ile Ser Tyr Ala Gly Het
1 5

<210> 10

Q11> 9

Q12> PRT
<213> Homo sapiens

<400> 10

Arg Phe Val Pro Asp Gly Asn Arg lle
1 5

<210> 1t

11> 9

<212> PRT

<213> Homo sapiens

<400> 11

Lys Trp Glu Phe Pro Arg Asp Arg Leu
1 5

210> 12

211> 9

<212> PRT

<213> Homo sapiens



g

400> 12

Asp Phe Leu Thr Leu Giu His Leu lie
1 5
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