| DESCRIPTION VACCINE THERAPY FOR CHOROIDAL NEOVASCULARIZATION 5 Technical Field
The present invention relates to pharmaceutical agents for treatment and/or prevention of diseases
caused by choroid neovascularization (neovascular maculopathy). The present invention also relates
to inhibitory agents for neovascularization in the choroid. 10 Background Art Exudative
age-related macular degeneration (AMD) caused by choroid neovascularization (CNV) is one of the
major causes of severe visual impairment in developed countries. Evidence to date suggests that
vascular endothelial growth factor (VEGF) playf?ggé&gi{éﬁ in the development of CNV. For
example, it has been reported that CNV is 15 s compounds that inhibit the production of
VEGF or compounds that inhibit the signal transduction pathway of VEGF. Furthermore, it has also
been reported that an{rARGR@#Rogies Sheyk HahsR hesapevtie eilisety corIparerq conventional
therapeutic methods including photodynamic therapy. Therefore, in recent years, anti-VEGF agents
have become a main option for drug therapy against CNV. 20VEGF signaling is mediated by two types
of rec@ptofégtodiatieidses, i.e., VEGFR-1 and VEGFR-2. The two receptors are expressed on the

human CNV mem%ﬁ& %@ﬁ@&%&s&mg&&%&mw%@ﬁ% fHONENST S0l BlVEBER-1

signal transduction pathway in CNV |s still controversial, For example, one study reports that the
inhibition @N@@ﬁ?@-@%@ﬁi%@}lﬁ%%&!eaaﬁ%ﬁﬂ%ﬁ&ﬂ‘b@‘&ﬂvéﬁﬂﬂwaﬁ%ﬁ@%h&{kdfhﬁwwﬁﬁhNA
inhibits 25GAMidaHtbat ktushorabdbisotiyalzdntthipeyeyastivhationtoh\if BEBadrbidVEGF 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
signafing Mmgrowth is generally accepted. Thus, antiangiogenic approaches targeting 30

and ntravizeal ach Bt ot RN, 3 ehpetor 1o DI VE LR saalng. ATk CAY, growth
Fowever. REBSHIEHE I Sty S JaEre Bt Lt s e He R
repeated|yeintriss.c-Baisdenaectie dite Fuggrstribrs vasertarsendaignlist BisvebVartos S¥ 5B G4itrs such
as endophialaitisiandretinakasiaeRmATENIer sl exitipldenirablesa agiahlisharoNa! therapeutic
metqu thsagprg els%%ﬁiag%gglgg}gﬁjd%etga%mi_\{Etc%ﬁe%gggltlgﬁon of VEGF or compounds that inhibit the
signal transduction pathway of VEGF. Furthermore, it has also been reported that anti-VEGF
antibodies show higher therapeutic efficacy compared to conventional therapeutic methods

including photodynamic therapy. Therefore, in recent years, anti-VEGF agents have become a
main option for drug therapy against CNV.

20 VEGF signaling is mediated by two types of receptor tyrosine kinases, i.e., 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 intravitreal 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.



2 A vaccine using a peptide derived from human VEGF receptor 2 is known to induce cytotoxic
T-lymphocytes (CTL) that have potent cytotoxicity against VEGFR-2-expressing endothelial cells in
tumor tissues (Patent Document 1). However, no vacgine that induces cytotoxic T-lymphocytes (CTL)
in the choroid is known. Furthermore, there are many unclear 5 aspects in the mechanism of
neovascularization in the choroid and in other tissues. A prior art document of the present invention is
shown below. [Patent Document 1] WO/2004/024766 Disclosure of the Invention 10 [Problems to be

Solved by the Invention] The present jnventign was madg.in.view of the above circumstances. An
objective to be acﬁi&%‘ﬂWﬁré’?BH?ﬂ#é‘h‘fF 'g%%ﬂ%%]ddggﬁgrrr%%e 40 ica{?ba%g% t%é frget
VEGFR-2;yitintid Shpmphcagten Gt thptr besin paterslvpctivrititreghnsb YA bRwizexiRs foEtreatment

andlor preyanlion ol disensenRussikbvishareishaseiarsyiaalendae assulanmaniansthy). 15
Another objective of the present invention is t%é)rQV|de¥%gentsf r inhibition %rf)ﬁchormd

neovascufaRatisn VBRI Shihe thib&roBTaHILs ie 2BV é%ﬂ%%@%b‘fg(é]t?\%s, the
present inupatir sfoesedionivi GFiR@;R0uuhizitislinahmchsroikanfitieophetdismiasvolved in choroid

neovascularizatof, SpeeliN e IESE SR AUEISeiGH RGgCine conaiing a
|

VEGFR-Z-derivedA‘ﬁ)ep as an antigen to model mice (A2/Kb transgenic mice) expressing human
HLA-A*0 B atean Pessraenint YEO4AH Rét7%8s a result, the present inventors discovered that the
vaccine containing the peptide as an antigen inhibits choroid neovascularization. 25There have been

many rep;gitsc%rg utxrée %%enﬁc‘;é%%getween VEGF and choroid neovascularization. However, there are

many un anism of neovascularization in the choroid and in other tissues, and

the idle of Relderms todsdSviraHy-thipesvisBularization is still unknown. Specifically, although there
are reports on therapplisadignRMEsaFRsnad WhGIWRo2 the wboeineitharapnagainsirtubjoctivacoreport

has showp their 30 lication to vaccine therapy against choroi larization. <Fhisdadicates
that those St ‘fﬁ(fﬁg ?Pé%%eéxﬁixznggx%g %ﬁﬁQﬁ?‘é@%@ﬁ%ﬁ%@@%ﬁ%ﬁ%@%@g@ JE‘\;(z:;lliézcines
are knowrwlhddnktineron-choroiofitbe paeising irerisad Rahere idoremvasedarikrtnp W FBIFERECts in the
choroid. Undes, SyehclieHDsRasRss thiaREspehivanies saigpiethNEGRRvaintarmanylcpatidates

as a target, and cayried, out eriments. As a result, the present inventars 35 discgverad that a
vacdife céﬂ%’i}i‘ﬁﬁﬁgé%ﬁ : -é’éﬁ%’é lﬁgﬁﬁ% LS G P 5%%8% E%:eanrtlsiﬁ ri6@%%}%P£83ﬁ§%%gi%ularizaﬂon.

The presarbivasentaigaien. discovered that the vaccine containing a

[Means for Solving the Problems]
To achieve the above-mentioned objectives, the present inventors focused on VEGHR-2,

20  which is known as one of the proteins involved in choroid neovascularization. Specifically, the
present inventors administered a vaccine containing a VEGFR-2-derived peptide as an antigen to
model mice (A2/Kb transgenic mice) expressing human HLA-A*0201, and tested the vaccine
effect. As a result, the present inventors discovered that the vaccine containing the peptide as
an antigen inhibits choroid neovascularization.

25 There have been many reports on the connection between VEGF and choroid
neovascularization. However, there are many unclear 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 éontaining a VEGFR-2-derived peptide as an antigen can inhibit

choroid neovascularization. The present inventors also discovered that the vaccine containing a



3 VEGFR-2-derived peptide as an antigen is effective not only for patients with severe symptoms but
also for patients of early stage cases with relatively good vision. In a first aspect, there is provided
a pharmaceutical agent for use in the treatment and/or prevention of a disease caused by choroid
neovascularization (neovascular maculopathy), wherein the pharmaceutical agent comprises at least
one of the peptides of (a) to (c) below as an active ingredient: (a) a peptide comprising the amino acid
sequeN Ao SEHQUDiNO: antantizgeby siaitigenalitndn oo maticnasminth acicsulstipitions or
additiagg ihRARING AT spAuenge alaryal SERURNGS: Liag, wherein the second amino aci
from the N terminus is leucine or methionine, and/or thé C-terminal amino acid is valine or leucine, and
wherein the peptiesthripe. Abexatis oravided mopbpmestaticeb gy e beptidewiteurmdotwo
aminogeid ssptivtionaQpandiiona ibiheidine AGIRRONSNCR B ANLRLIER: IR NARRIR 12

wherein the second amino acid from thé N terminus is phenylalanine, tyrosine, methionine,
tryptopHiEciariBrop ifanectsiinmh aRantiprmEsiscis 3 ey lRigih dh daasindes sdl & dinéothgbeap haan or

methioping, ﬁgsﬂewg%qiﬂ tbﬁe%a@%mﬁggg%@%im% igkqaqg&gﬂégt&%%i &FH,? DIvasgeRd
aspect, there Is provided a vaccine selected from the group consisting o a) an %) }Below: i) a vaccine
for usd n the FspHERt WHB/GRPrevemtoreMg digidagebstisinnpyprndditbne ovabeu tanizationid
(neovasGHAEMACHPRAIIKL WhaR theaceha samRrises Al Irastoneckie agrides ghigland ()
below as an active ingredient: (a) a peptide comprising the amino acid sequence of any of SEQ ID
NOs: 1eH518¢ fhdaepiepdstigadintitbné dempmdamiadadibstlinens bustditiond whgreimriino acid
sequepgniat ay of SERID Nk iskaINTteIRecRd @MinR.asid fiom the N IRUDiDHR,ls leucine

or methionine, and/or the C-teiminal amino acid is valine or leucine, and wherein the peptide has an
activitfof iseRgeY ot edttvarsinithy vademadst s ehefreasment BRUIB Preverititn 6h.a
diseasgrendiaadyechpioithiRP¥aACHRHZAL0 (&%ﬁ‘fﬁ%cﬂé'%Qﬁ%&!&%ﬂ&o‘%‘?x@[‘ﬂ%ﬁ%rﬁﬂ&c%e

ide

comprises at least one of the peptides of (c) and (d) below as an active ingredient: (c) a pept
compriSRYRHENa A6k Sdgteies Brianyers o nybaim iragnandoaycinse pigeonitn.ore or two
aminoagigl suRstithionsRL AdditoRs 4R e AMINAAFIHSAYERER AR OF B&Q ID NOs: 7 to 12,
wherein the second amino acid from the N terminus is phenylalarine, tyrosine, methionine, or
tryptophan, dRdIGFERBICETRER ITAPEImBraEer hrasrne aslseci fomethe srausirensighnsneiad) or
methi@am@aﬂam%jig U&%d@&@@&ed%@%@&}@(%ﬁéfé%%ﬂ%B%?g;%&&%ﬁ? JrGelifseAR candthapipird

aspect, there is provided the use of a peptide of any of (a) to (d) below in the production of a

phainiShaHE ZeaYRSTEbIFAHOR S TeR e e esRlopR BrovERserT the diaesise eoumeadsyethersid
Neovasss! B aRLIBELRS\GSCA anm ASHIIRINYG: 47) R{PEPHHE LR ISING S MPIngRsHsequence of

any of SEQ ID_NOs: 1 to 6; (b) a peptide with one or two amino acid substitutions or additions in the

amino®JHRP & SFEEBERAT FHSEC Y NBSNPio b 1vhciemh thbsaepide amithearior o amend

terminusdsdBUINE.AE BIGINDRIRE ARMARTRR Qc'f@@&%'ﬂ@h@é@?%%@ Svptinaessering andayherein
the peptide has an activity of inducing cytotoxic T cells; (c) a peptide comprising the amino acid
sequeliEesBray BrEeade Koy 6 Xotleamipyg) i paisier MitmeRopinyceHindhscld-supsttltions or
additioRsidp thaiasiatRCit SaaiRncaotanyst SRQJIRINOs.Y 40 Adiwhereindhe second.awifo acid
from the N terminus is phenylalaning, tyrosine, methionine, or tryptophan, and/or the C-terminal amino

acid i€pHedlihfRitsne Jembsssodheifeammbpriar srometinminke sieeomarapeth&nebtiedas an

activityeoh iReuRinganiPIaXIA Is6els macuiBiop i RSRAch thessciaProMdad-2 Raptideof amhef (a) to
(d) below for use in the treafment and/or prevention of a disease caused by choroid neovascularization

(neovASRTTSF HREUI3BEH)) DEIPY B8 e BEmIREERIF e (Ghincr Rt SoRuSidROSBRSESAID Nos:
1 to Bx¢penpeplion Wit FFEOIDVRBIINOECd suRstigriansptaddiiansi he Amingacidseauence
of any of SEQ ID Nos: 1 to 6, wherein the second amino acid from the N terminus is leucine or

methiSARTEISRE P TR BUR R A% ATHBCA R SRRSO | aeing, S WhaVeR theo pehtiteras an

activithokérdugingiaytataxigocellsN(era Rep iisheankaing, ecming st SRAUSNCe Rb A of SEQ
ID Nos: 7.to 12; and (d) a peptide with gne or two amino acid substitutions or additions in the amino

acid sEtIEh B Df GHSTBHEE QPR RI02 K0! 2P IR HAITIAG sEUSTREanTALS SRS frémHRIN®INRerfiinus is
phenyialaninendysagingicreatioias: g Hgiapkanipadiantheame dauningl aming acid is phenylalanine,
leucine, isoleucine, tryptophan, or methionine, and wherein the peptide has an activity of inducing
cytotoxic T cells. Specifically, the present disclosure provides [1] to [36] below: [I] a pharmaceutical
agent for treatment and/or prevention of a disease caused by choroid neovascularization (neovascular
maculopathy), which comprises at least one of the peptides of (a) to (c) below as an active ingredient:
3b (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 12; (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; 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:
Z1+t0 12 whaeraeain the cecnond amino acid from the N terminiice ic nhenvialanine tv/rocine methionine or



(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, ancUor insertions in the amino
acid sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino acid from the N teiminus is
phenylalanine, tyrosine, methionine, or tryptophan, and/or the C-terminal amino acid is phenylalanine,
leucine, isoleucine, tryptophan, or methionine, and 4 wherein thefpeptide has an activity of inducing

cytotoxic T cBlg: thepaergsle thrseors BIOWHRh e atmpfideradids afsumjet: WhissElHbdoshin Sieis
HLA-&Q&&%&%@WE&L&M%&m%@%ﬁﬁmgﬁtamﬁ%ﬁ%ﬁm%@nai%ﬁ'g@aﬁeAM: [7]

the vaccine of [5] or [6], wherein the disease caused by choroid neovascularization 5 (neovascular

maculePEalPYs Griculaitative dpeerarsier MscnlapdlytngltiosphsfopaRTitagthe
degengrationcRNGIQId It Fontsal@urdaitye cherorelinopalinge atiaushelnal Digmestacid

epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma; [8] a pharmaceutical agent

for inHIBRAHG ERBE B WA RS Ao irid et ay 16 SEGH EDNPE pépluaderia)ths (o)

belowsas.aa agtive ineesignthtO)RRRRIAS RABIREISING i AMiBo-AaidsarueneaRhaRLSEQ ID
NOs: 1to 12; . (br)‘ a peptide with one or more amino acid substitutions, deletions, additions, and/or

insertidfid 1 YRGB EIS SaquehiieiBiiinpeptidelys BrNEY It Bfdndntineisvtatosischrglisno acid
from thedbdgenaisrisiipuina Ry etinain:RRAUP e Csterminalamme,acid aiﬁd/&lmgerpk%@ine, and

wherein the peptide has an activity of inducing cytotoxic T cells; and 15(c) a peptide with one or more

amino"aEiP8GBERYHGRERE SHEHIEBNHST AP AR GNP hRehiF e Setient8ERany of
SEQ IDN@s: 7t 12 WRERINHE cs860NEhHBIRG AGIEH B HecNIRIBIRUsHis PhemyiRlagig;dyrosine,
methionine, or tryptophan, and/or the C-terminal aminqg acid is phenylalanjne, leucine, isoleucine,

tryptoPHAN B e trio MBI wIRBHLAT thepCotiiB gl APiRfiviOr iRdRRmylelAiRkic T ks, 20[9] a
vaccingofensMubitingishiareidonaavasehiaszatenyndish emnpesescahligash operatyhsrpratides of ()

and (b) below as an active ingredient: (a) a peptide comprising the amino acid sequence of any of
SEQ IyRB¥e1 1685 and (b) a peptide with one or more amino acid substitutions, deletions,

additions, anp/or foeeHiggRd hereminaasitseopeite ofamy of SEQJRINRSoY tROuvkarele the
Secongeggmg& 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;
(b} a peptide with one or two amino acid substitutions or additions in the amino acid sequence of
any of SEQ ID Nos: I 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; (¢) a peptide comprising the amino acid sequence of any of
SEQ ID Nos: 7 to 12; and (d) a peptide with one or two amino acid substitutions or additions 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 C-terminal amino
acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and wherein the peptide has
an  activity of inducing cytotoxic T  cells.  Specifically, the  present
disclosure provides [1] to [36] below:
[1] a pharmaceutical agent for treatment and/or prevention of a disease caused by choroid
neovascularization (neovascular maculopathy), which comprises at least one of the peptides of

(a) to (c) below as an active ingredient:



25acid 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; [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 #¢ 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)ArimvbieerPsessErch o PavR GBS EOIIINOR! ool SEAhEPEN el seddad amino acid
from the N terpip H%@pﬁ@@%@%ﬂ@%ﬁ%%?@%nﬁ%tggﬁi%anﬁ@&lig,pﬁa@tigﬁg/%ﬁ&ﬂ?ogs',t%ﬁﬁHP' amino

acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and wherein the peptide has an

activityetineringhs traucariésrgran of tywvicthie B SPsAich s aberinsthecteond sobject whose
HLA aptigenis HleAAQ%ikkalthevaseipeRtdiShindichisadmnisieredioa subied whoss-HEA

antigen is HLA-A24; 5 [13] a method for treating and/or preventing a disease caused by choroid

neoval§tGiafiz8bI isEHY e nmtidrkin spaeiyitwhichdsingrivtateric Kbt adthinistering to a subject

a pharmaceutical Agept GOMRASNG Ak Ieaskongink the Pertidas A& dailebhelawsasan antve:
5ingredient: (a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 12;

(b) a pBHIHERItA BieBinn radaramenssia sttt daIeton$o ddeNibeis im il GesaBé AN the
aminoacidmeaUBRC ofAal SEQHB NP itdobriherainthseeond aring.agld fiam the,N

terminus is leucine or methionine, and/or the C-terminal amino acid is valine or 10 leucine, and

wherefr B EptRIBIRASE dstRisrataliaingndeiatmietrusane; anatophags) o peptidenivih axk or

more gpingaeid gé@ggqﬁggﬁ,é@ﬁl@@p(}ﬁ@ﬁ%@@%@fﬂ@@ggions 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] MEtRRIRESHIMEpHar! Ba/sharectherfifsateariehon homihyepanmmsladasing,
i50|eUGﬁ'&@vé@éﬁlgpﬁﬁﬁu%ﬂﬁ@?i@@&%c@ﬂ%%%%%&ﬁiﬁr%@?&ﬁ% AR ARAEIVBELKINEURRg, Ry totoxic

T cells; [14g[rhe method of [13], wherein the disease caused by choroid neovascularization

(neovAREY nisEaIsHAtAY) idngitidt el drbm SRnBativEugiLYS| RberivmstineRaiy cHarats iR pic
maculgfoment epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma;
[31 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:
(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.
[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:
(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

C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and



degeneration, angioid streaks, central exudative chorioretinopathy, various retinal pigment
epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma; 20 [15] a method for
treating and/or preventing a disease caused by choroigl neovascularization (neovascular
maculopathy), 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: 1 to 6; and (b) a peptide with one or more amino acid
substitutions, deletions, additions, and/or 25 insertions in the aming acid sequence of any of SEQ ID

NOs: 1 to Bheiréhs neetidecarrBRFHYIBCRT RSV IRE NIRPFR G- R ucine or methionine, and/or the
C-termina[ sygiRa,agithisofalineseidausinamanstsribreinstittepeplidect 14k Anmigbritis Hlind4dihg cytotoxic
T cells; [Loppeibon for Hestingandlanpiavaniing . AseRse Rt ghoraifiaguaseuarzation
(neovasc macu?opatﬁy , Which comprises the step of administering to a subject a vaccine 30
comprisingdthsagcsing of (At qdplicebeseimibelisosrbersir A uAP QR fRyRidATIZatoN ) 4 peptide
compsisinghisAning acicLsseNGe aflsr¥df S QNS ageteeki2sditioular (Bganpeptide mytipiene or

more amino acjd substitutions, deletions, additi d/ot.i i ' ipQ.-ag f
oy of SEET RSP A R i B Ee e AR B A VR BErragi P

tyrosine, rpighiontingitbeliopatbishachenidal serdmcchermiitarmiaiiadehoreidabesikamidine, leucine,

isoleucineﬁ{%@‘%ﬁ&&ﬁm oRi sy ﬁiﬁ%%ﬁi%f@ﬂiaﬂ’ﬁﬁ peaptidediaszanoac iviis ot dnghtiagacidatoxic T
cells; 6 [ thteﬁ{‘g]ethod of Ef Wh§re{an the admini%tration i%ipe{]‘ormed on a subject whose HLA
antigen is P R1ABS PREISR AT I ELPHIBY F8 AR YRACEEHI RS tration is performed on a subject

who@ HLA antigef@)ia bitpide2engitising émantiod atift sioenteionzefiPEHe disibse kauksd by
choroid neovasculgyzajion: (AeAYRIHBF MarLieRa P SelRRIRbA0 Mt RaleiatRM alateast macular

various BRI HRGEH 8 ARHBRG A TR IS AU EH LA g B HER O SoReBi: (20
a method doidfribitihg Shieroithmeixiescinanzatiethianfrichandmptises-thardted afiino acid is valine or
leucine, and wherein the peptide has an activity of inducing cytotoxic T cells; and
15 _ (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
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; _
20  [9] 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: 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
75  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;
[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 the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or thé
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 HLA-A02;
[12] the vaccine of [10], which is administered to a subject whose HLA antigen is HLA-A24;



10 administering to a subject a pharmaceutical agent comprising at least one of the peptides of (a) to
(c) below as an active ingredient: (a) a peptide comprising the amino acid sequence of any of
SEQ ID NOs: 1to 12; (b) a peptide with one or mgre 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 15 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; 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 acid from the N terminus is
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belowsas agﬁgqp@mgmngredlent 25(a) a peptide comprising the amino acid sequence of any of SEQ ID
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° 15 wherein the peptide has an activity of inducing cytotoxic T cells;

[14] the method of [13], wherein the disease caused by choroid neovascularization (neovascular
maculopathy) is selected from exudative age-related macular degeneration, myopic macular
degeneration, angioid streaks, central exudative chorioretinopathy, various retinal pigment
epitheliopathies, choroidal atrophy, choroideremia, and choroidal osteoma;

20  [15]amethod for treating and/or preventing a disease caused by choroid neovascularization
(neovascular maculopathy), 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: 1 to 6; and
(b) a peptide with one or more amino acid substitutions, deletions, additions, 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 Ieucine 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 fryptophan, 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;



5 [24] the method of [22], wherein the administration is performed on a subject whose HLA antigen is
HLA-A24; [25] use of a peptide of any of (a) to (c) below in the production of a pharmaceutical agent
for treatment and/or prevention of a disease caused by choroid neovascularization (neovascular
maculopathy): 10(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 12;
(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: Ito 6, wherein the second amino acid from the N terminus
is leucine or methionine, and/or the C-terminal amino acid is %/éjine or Ieucinﬁi and wherejn, the peptide
éﬁc"m _

has an activid/tBe HEMQ%W%% SRS EEFHOD SoRE Ao R T R

substitutiomsighelédiBlsA-adififions, and/or insertions in the amino acid sequence of any of SEQ ID NOs:
7th 12, whatgi ingracid fram, heeIminys fephandalaning, biosing.metRionine, or
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methioninkuoirtzyptdphasrebniopehtd8has an activity of inducing cytotoxic T cells; 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
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the

20  C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells; |
[21] 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:

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 phenylalanine, tyrosine, methionine, or tryptophan, and/or the



C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionnte, and wherein
the peptide has an activity of inducing cytotoxic T cells; [29] the use of [27], wherein the vaccine is
intended for administration to a subject whose HLA anjigen is HLA-A02; 5[30] the use of [28], wherein
the vaccine is intended for administration to a subject whose HLA antigen is HLA-A24; [31] the use of
[29] or [30], wherein the disease caused by choroid neovascularization (neovascular maculopathy) is
selected from exudative age-related macular degeneration, myopic macular degeneration, angioid
streaks, central exudative chorioretinopathy, various retinal 10pigment eplthellopathles C é{){sgvdal
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wherein the e tid s an activity of inducing cytotoxic T cells; [33] use of a peptide of (a) or (b)
below in th& ‘f‘g @fr%a of a vaccine for inhibition of choroid neovascularization: 25(a) a peptide
compfising the anfi@ acitide goermisicthy snse acip R@sneaofbramt SEQB) Apsplide With one or
more amino acid gybstilionswaielerans. Acditiaise AR QUEIGALHERS, kﬁhtaeoagwmamassweﬂce of
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vaccine fogipipition %ﬁteaiptﬁé‘sga@c@%aﬁ%%m of HRLBREBIAREAMPESIRY-ARe amino acid
sequence of any of SEQ ID NOs to 12; 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
acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptophan, and/or the
C-terminal amino acid is phenylalanine, lencine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytotoxic T cells;

20  [26] the use of [25], wherein the disease caused by choroid neovascularization (neovascular
maculopathy) is selected from exudative age-related macular degeneration, myopic macular
degeneration, angioid streaks, 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 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 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: 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 phenylalanine, tyrosine, methionine, or tryptophan, and/or the



(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 35acid 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 9 wherein the peptide has an
activity of inducing cytotoxic T cells; [35] the use of [33], wherein the vaccine is intended for _
administration to a subject whose HLA antigen is HLA-A02;  [36] the use of [34], wherein the vaccine

Is intended for administration 1o a subject whose HLA 5 antigen is HLA-A24; [37].a.peptide of any of
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a peptide.g%%?%% b%c elow.for use in the ﬁﬁatment and/or prevention of a disease caused by choroid
|

neovascut neo%%é%t?%orvﬁ”lsgcuargﬁg 31/]) (@) a CE)eptide comprising the amino acid sequence of
i sequence of any of SEQ ID NOs: 1 to 12;

any of SEQ ID N@&) a nepedasgmprising the amino aci
(b) a peptide with one or more amino acid substitutions, deletions, additions, and/or

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 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

20  acid from the N terminus is phenylalanine, tyrosine, methionine, or tryptopban, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, and
wherein the peptide has an activity of inducing cytetoxic 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 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 [34]use of a peptide of (a) or (b) below in the production of 2 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 t:yptophan, and/or the
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or methionine, 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-termigal 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 Qne or more amino acid substitutions, deletions, additions, and/or insertions
in the amiNdAEid é‘&é’ﬁgﬁg@}?ﬁﬁﬁ)ﬁﬁ?gg@ #nlgl {OSEF 0 Qf\(/;vgecr;ee?ll'%’thq second amino acid from the N
terminus i3 phémylatarfifis ] tywbsinis thetHorintisoneyded Sonrdminirsiotrnds e dhirmhanssit-4eid is
phenylala%qﬁ[e@g%%jg@@ucine, tryptophan, or methionine, and wherein the peptide has an activity

of inducing cytotoxic T_cells; 10 [41] the tide.of [3 herein the vaccine is intended f
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vaccipe isatigenlédfbradddinistration to a subject whose HLA antigen is HLA-A24; 5[43] the peptide of
[41] or [42[]3ﬂq?%agpgﬂﬁ,eagfa?@y§9ﬂgyoghmp.g@ﬁ%e%&ﬁt@mW@ﬁﬁt@f@@@ﬁ@@%ﬁm is
selected from exudative age-related macular degeneration, myopic macular degeneration, angioid
streaks, cEHtPa SIS Bﬁ%Y?éFé‘ﬁ%ﬁ%ﬂﬁﬁ},(f}ﬁ?%ﬁgL}gﬁ%%ﬁéﬁf pitheliopathies, choroidal
atrophy, choroide(eyaisptide npoisialgite amap[44]l aqepticeadiayyos SEQE & Prlbde bk use in the

inhibition of chorojg,ne WAKHZEHoR; AREPYR somprzibastherRavAS, agitreauanpsrof any of
SEQ ID NOs: 1 to )2% poe\f)%%%) a pegpﬁ%%rv%?tér?%ne or more amin acisd S(uNkl)S itutions, deletigns,

S,.
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~ second aginofasidifon theddiepliauss teuainkiarines thidbinde dhdéomine! @aarovnal rvitiocoeid is
" valine or leucine, a hereip. the i OV J | ig1l. gglis; and 15(c) a
peptide w ore 8?%“’0%8%&%% ecél’ﬁ B;%%%gf%?l%ﬁ%?&%%&%ﬁﬁiﬂg;%}%ﬁ%%?t{gggséu; 'glle amino

acid sequence of é)y DESEOWIINDE:07 FACTS ammsr 8 FRPSER RS fiigrions, a
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 discase 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 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;
[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;



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; 20[45] a péptide 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: 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 terminys i ine or.methioni - i | id.is; val
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acid substitutions,. deletions aggétjons, and/or insertions in the amino acid sequence of any of SEQ ID
NOs: 7 to}l%, ﬁ}s corid’amino 30acid from the N terminus is phenylalanine, tyrosine,
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fluorescent fundusangpegtaiehyitf the BiRGose AistEtoNursiptions dMgliensdAddiseRatiGAYPBUP, and
peptide Vai%g!a%gr?sn igrt%%%ﬂlgqfc%é@ﬁghgé%f any of SEQ ID NOs: 1 to 6, wherein the second amino
acid from the N terminus is lencine 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; and
15 (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
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;
20  [45] 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 I 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 lencine or methionine, and/or the C-terminal amino acid is valine or
25 leucine, 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.



Fig. 3 presents a graph showing the choroidal neovessel cross-sectional area assessed by 10
fluorescent fundus angiography of the PBS administration group, WA single administration group, and
peptide vaccination group on the seventh day. Fig. 4 presents photographs showing an example
of extended choroidal-preparation of the PBS administration group, IFA single administration group,
and peptide vaccination group on the seventh day. 15 Mode for Carrying Out the Invention 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
"pharmacBuiafdPesgeiptionfafhe Pramanfsvention”. As described above, the present invention is based
on the present ian%tqrgrﬁg&m thapNas6naEGRe BibRgce:Y BRARR: Irdex IdIRapIiHe @ amseigen
are effective for icgg‘lgﬁion of chqroi neovasc%zggﬁn.% a@ig‘jé;) %cgj se ul?ncli‘%ghuigan VEGFR-2
is known, BAEF TS HREEF ™ WPRSR Y PRRATNS B EET 30T FhOS SKil€d T the art
having acedssnisithionmpitiond geptdbaddeinaiiopaemipdut theseiessh dsily obtain human
VEGFR-2. A VEGRR:ZHRMRLBRidaronianed dnhpiphamiasaubicelagesimefdherpsent
invention is preferaply 8 nonamer or decamer. parjial peptide. More agscificgg%/, such peptides include:
30(a) a péRtdPCAHBIEAE NG EhaRo BAd g DESED B NGEE (G271 HRER"S no
limitation tire feergueiptides of the present invention, as long as the peptides have an activity of inducing
CTL against VEGﬁﬁ.‘%‘ﬁf%é%@?@ﬁﬁz&iﬁ{'§hMa%f‘g§H@%ﬁ&%‘f&aﬂﬁ@oﬂ%&‘é@%ﬁa@i—ﬁ%@tﬁ&%%é%%ﬁ@@@SO
include: (b)a peptide with one or more amino, acid substitutions, deletions, additions, and/or
35 indertiEReirsasEtAHNAL S8/ EapRReE t@f’;r%/g BFFRABETURy B ANHBELS P 3‘53% amino
acid fromgheup\ tewhyieptidis tecdintion pretipenitiss sewdich ey C-terminal amino acid is valine or 12
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Mode for Carrying Qut the Invention
The present invention relates to pharmaceutical agen{s 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 containing 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 substitutions, 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



5 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 C-terminal
amino acid is phenylalanine, leucine, isoleucine, trypigphan, or methionine, and wherein the peptide
has an activity of inducing cytotoxic T cells. The amino acid residues to be mutated are preferably
mutated to other amino acids in 10 which the properties of the amino acid side chains are maintained.
Examples of amino acid side chain properties include: hydrophobic amino acids (A, I, L, M, F, P, W, Y,

and V); h drophlllc mino acids (R, D S and T 0 acids ng aliphatic side
chains (Q W‘CVISLMF a %eg;:)mﬁ}ﬁ shidas a%ﬂr?&%ﬂ%’rt?xy?g‘rlgan c%tnggfﬁﬁ]jgs@e chg]}ﬁ%sﬁfgn qrganlgleY)
amino acidsthavingrsuitidatoay-toatdedty tiddNchamsyGadenhe Antensiasidelliawpeptidesarboxylic

acid- and amide-Gaiaining:SiqdR. RS thefpraashiivamiiPatidadiadng base- Containing side
chains (R, K, and H); and amingp_ acids having aropmatic rlnﬁ%gé]taml)n%flde chai %fﬂd W) (all

amino acids are rEpraEERHAE BB 08 S EIUE 48T AU TIRELEEP IR HIE S8R %%J%Et hin each
of these grmertinis calthel ammwhw}wtistmﬁaum oA Y PaptiQe: f0ing, avheociifi st aeviersl avidno

sequence, inWhIGHONS RLMIE are-feisied, addest Eﬁggogﬁgpj@g@d with other

amino acids In a certain amino, aci seq ence is known oretaln its ori E nal |0I0$ al activity (Mark,

D. R et at*PRIRIREAATARAACIS (S RIGAY slfue@égl%o SHilBF; KAPI° DGR Acids
Res. (1982ha@itehs H&iitdMangy ActblintoStidndey 9849024 dlB1-3; Dalbadie-McFarland, G. et at,

Proc. Natl. Acad. éﬁ% &%Q&@%&J&é@%&&ﬁﬁéﬁ%ﬂ&&% R MmuiAad PGNP ARIHS 2iA0tn

particularly limite enerally, the number is seven or less, prefera%%flve or less, End more preferably

thre&lor I&@Q%%%ﬁ?ﬂ@%@elé%?wg%%% §8dﬂﬁ‘ﬁf?énl ntl@‘%@rﬁ’lﬁé  for
example, ﬁ&ﬁ@ﬁh@lﬁbﬁe&ka@omﬂwlﬁzﬁﬂépﬂﬂbmmmmdb (@roic INAA| BABAW, Schrld SA; (1993) 90:

5873-7). S RIRSEOhiRY BBIRse BERICS FOBRASRGTe AN9 AR ALSRARNG. 202 s
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such as |
polypeptide havmg a modified amino aczd 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



Peptides of the present invention may also be synthesized by known genetic engineering 5 methods.
An example of the genetic engineering synthesis methods is the following method. A vector into which
a DNA encoding a peptide of interest has been inserjgd is introduced into suitable host cells to
produce transformed cells. The peptides of the present invention can be obtained by collecting the
peptides produced in these transformed cells. Furthermore, a peptide of the present invention can be
produced initially as a fusion 10 protein, which is then cleaved using an appropriate protease to obtain
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against \BEeGrabIR. 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: 1t0 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.




Binding between a peptide of the present invention and an HLA antigen can be measured by isolating
cells having an HLA antigen on the cell surface, such as dendritic cells, and evaluating the binding of
the peptide to the cells using conventional methods. Kternatively, software available on the intemet,
such as that described in Parker K. C., J. 20 Immunol. 152, 163-75 (1994), can be used to calculate
the binding affinity of various peptides towards HLA antigens in silico. The binding affinity towards HLA
antigens can be measured according to methods described, for example, in Parker, K. C., J. Immunol.,
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may be formuiaied Aneanvenignalieymdaion methods. In these cases, carriers, excipients, and such
conventionally used fqQr pharmaceuticals ca?tgg plrg?é)n;%rlgegnqttl%ll\{ 8Iud?& R C{dlthﬂ to the peptides of

the present inventdiiEs %ﬁ‘bﬁpﬂ%‘f} antigen can

measured by isolating cells having an HLA antigen on the cell surface, such as dendritic cells,
and evaluating the binding of the peptide to the cells using conventional methods.
Alternatively, software available on the internet, such as that described in Parker K. C., J.
20 Immunol. 152, 163-75 (1994), can be used to calculate the binding affinity of various peptides
towards HLA antigens in silico. The binding affinity towards HLA antigens can be measured
according to methods described, for example, in Parker, K. C., J. Immunol., 152, 163-75 (1994),
Nukaya, 1., Int. J. Cancer, 80, 92-7 (1999), etc.
In the clinic, by determining in advance the type of HLA antigen carried by the patient
25  inneed of treatment, peptides that have high binding affinity to this antigen, or peptides that have
high activity to induce cytotoxic T cells (CTL) via antigen presentation can be suitably selected.
Peptides selected by such methods are also included in the peptides of the present invention.
In the present invention, “ireatment” means amelioration of characteristic symptoms of
diseases caused by choroid neovascularization (neovascular maculopathy) in patients who have
30 actually developed the symptoms. In the present invention, there is no particular limitation on
the degree of amelioration. Even if the degree is very low, it is included in the meaning of
“treatment” of the present invention, as long as the symptoms can be ameliorated.
In the present invention, “prevention” means suppressing in advance the development of
characteristic symptoms of diseases caused by choroid neovascularization (neovascular
35 maculopathy). Inthe 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”



may be used parenterally in the form of injectable sterile solutions or suspensions prepared with water
or other pharmaceutically acceptable liquids. For example, they may be formulated by appropriately
combining them with pharmaceutically acceptable cafgers or media, more specifically, sterilized water
or physiological saline solutions, vegetable oils, emulsifiers, 15suspending agents, surfactants,
stabilizers, flavoring agents, excipients, vehicles, preservatives, binding agents, and such, and mixing
them into a unit dosage form required for generally accepted pharmaceutical practice. The amount of

active ingredjent in the, formulations is adjusted sq that an appropriate dose within specified range is
achieved.%ﬁi%eﬁéﬁ?&éénéff’%grbr%gsz%gﬁégﬁ ié%vc‘%)r]i) %g%%e %1% %uggéfﬁggi‘or inducing CTL in vivo,
20either singularRedued dswminatmptemeddisrasesppescdbsrehepaidificanysehlanris®ht invention
Eelates to qﬁg@i&@ﬁllggrlﬂ%%@)mﬁ?}?nd/ge&r%gg%ﬁ of ;}}gg@g&mg@@dW@@@@gmscﬂgrizagon
neovascular maculopathy), which comprise a -2-derived peptide as.an active ingredient. By
administefifi§*¥ ?Eﬁg@(;’letﬁ%sﬁ??ge ﬁ%&’é’ﬁtfﬁ{' th “5%’5&88% ggﬁéﬂ“f‘é} éﬁ%‘f&%d&gﬁgl yet%sr?‘?t%e HLA
antigén ofcantigengivesertingresiination thisgriiurescaT fipdirangagrepeeifigditptochrsaieshlayed
complex fRﬁm‘??a%ﬁ n.fae peptide and the HLA antigen, and the attack capability against vascular
endothelial cells in fhe choroid is increased, Alter,nativel%, denﬁ%ﬁic czlls are removed from a#atient
B
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1994, may be applie posome preparations, particulate preparations produced by binding to few
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binding agents, and such, and mixing them into a unit dosage form required for generally

accepted pharmaceutical practice. The amount of active ingredient in the formulations is

adjusted so that an appropriate dose within specified range is achieved.

The peptides of the present invention can be used as vaccines for inducing CTL in vivo,

20  either singularly or as a combination of two or more types. More specifically, the present
invention relates to vaccines for treatment and/or prevention of diseases caused by choroid
neovascularization (neovascular maculopathy), which comprise a VEGFR-2-derived peptide as
an active ingredient. By administering a peptide of the present invention, the peptide is
displayed at a high density on the HLA antigen of antigen-presenting cells, and this induces CTL

25  that reacts specifically to the displayed complex formed between the peptide and the HLA
antigen, and the attack capability against vascular endothelial cells in the choroid is increased.
Alternatively, dendritic cells are removed from a patient and stimulated with a peptide of the
present invention to obtain antigen presenting cells that have the peptide of the present invention
bound on the cell surface. By administering the cells to the patient, CTL is induced in the

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,



5present invention can be administered both systemically and locally. Examples of systemic
administration include oral administration, intradermal administration, subcutaneous administration,
and intravenous injection. Examples of local administtion include administration to the vicinity of the
choroid. The dosage may be, for example, 0.001 mg to 1000 mg, preferably 0.001 mg to 1000 10 mg,
and more preferably 0.1 mg to 10 mg, but is not limited thereto. The vaccines are preferably
administered once every few days or months, but the frequency is not limited thereto. The
pharmaceutacal &9e ents af)f th resent invention are effective against diseases caused by choroid
neovasculatization eovascu ar maculopathy). There is no limitation on the target diseases of the

pharmaceutical aé@ﬁ’e@ gilled jréaenttinverutrbdiemipasmabyhosnesasnd naiad @Ed by choroid
neovascmamﬁeﬁ@ma%lﬁﬁmu@pm inveieiabdepheitigeasas selipdennoovbsqualdent
maculopally el secompan disesse surhas ulelys aqs(elR Gl mAGH > SRorerRloR: Myopi

macular ation, angio sIPrea S, central exu a% various retinal pigment

loretino
eplthénopma@@ mﬁem@mamm@m@n@w%b@méy%ﬁaieﬁém%ﬂwﬁ gk ofyteRterred

example &iﬁﬁﬂﬁ%ﬁ%@ﬁ@iﬁ@@b@ﬂ masiahdaesneEiRrm AAdhhRbatvacaiyioaiagasts of the present
invention h vealow rlsk id visual reductlon ndd veI nt fsever complications
M et R S e e St S

pharmac@dﬂ@@hﬁgé@@@f&ﬁé’}ﬁ%rﬂﬂﬂ%@hm@an be applied not only to patients with severe
symptoms but alspHo RAk: $a! %@%@@%ﬁl&releuwﬁg@@qdoow prifsQEBLinaldaRzage (Hiow in

earl stage cases with 2 00 lon, the visua ost atment for advanced
castis é%e%‘fgdnt%r%arﬁfff;ﬁq%ﬂsﬁe%% Ig‘gﬁ? 4iF 88h %‘ﬁ{%ogr?g eatment. © - ““FRePresent
invention psefiersbly adithiniftensih gritme vesciresdepmtainmiagths G R @d@@m@@@p‘th@ﬁ%ﬂaﬁﬁmﬁﬂgen
'damage VaSCU'ar Adoihehal Geils Py y%m&gs&e&eﬁtqntfmw&ﬁé@tﬂaaag%mwﬁfa@ém@eﬁwe

present inve owdes nts for inhibiting 30 choroid nepvascularjzati n which comprise
R S e e e B S A
peptide adéseasexioftbd plrovechuticel pasenofithe picsentiorension isdragas Sieyrmecdéigrasof inhibition.

Evepsif the,degy B¢ SR Ipvitisincged mdbesesaningQfic Wionp%@@maégy&%@ulanzaﬂon
can be inhibited. The inhibitory agents of the present inyention ¢ H?r}?be used in the forr&éof vacci

35More SELHE AR RS FE S IRGEHTOR B S BEE Y RS0 S BR PP SRRV BER B PASL AT fion,

which conypiseratiébGhRiRedatiuddrpizpiideraonn agive istpadiectntiil cSpdaifie destapfionpathyhe

vaccines, 6.0, sitgs.nsihads: ang dosaanrrof admintationptiteMackings, A8 Msitigned above.
osteoma. A particularly preferred example is exudative age-related macular degeneration.

20 The pharmaceutical agents of the present invention have a low risk of rapid visual
reduction and development of severe complications post-treatment, which are problems in
conventional therapeutic methods. Therefore, the pharmaceutical agents of the present
invention can be applied not only to patients with severe symptoms but also to early-stage
patients with relatively good vision. Since retinal damage is low in early-stage cases with

25  relatively good vision, the visual prognosis post-treatment for advanced cases is expected to be
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

30 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.



‘All prior art references cited in this specification are incorporated herein by reference. 5 Examples
Herein below, the present invention will be specifically described with reference to the Examples, but it
is not to be construed as being limited thereto. [Methggs] Animals 10C57b1/6 mice with body weight
of 20 g to 25 g were obtained from CLEA Japan (Tokyo, Japan). All experiments were conducted in
accordance with the Animal Care and Use Conunittee and the Statement for the Use of Animals in
Ophthalmic and Vision Research by the Association for Research in Vision and Opthalmology. Mice

used in tI&ee riments express human HLA-A*Q201. 15Antigenic,Peptide . _.The mice.-were
separate Bﬁ%ﬁ%é%s‘a?gﬂgé% E%sge gﬁcﬁﬁ%suﬁlt%i’a%ﬁ%éﬁ ?{?ﬂé(s)’gma%#g gsétea%ﬁ%asdgi Jut\s/a&ﬁcfo EX) ,eor a

suspensioacsizehareanarE@Ed ebepeor 2-derived antigenic peptide and IFA was injected

subcutaneously ing@y the.axiaerbrdgre=(daw9 andid aycbHicish REPiide poRstt hakRing aeRra@cids
from position 773 of human VEGFR-2, VIAMFFWLL (SEQ ID 20 NO: 2), which was confirmed to have

antiangiogenic effect in a tumor model. Subsequently, on day 20, CNV was induced at three sites in
both yegrgimglassemiconductor laser set to O 200 Inn, 200 mW, and 0.02 seconds. Experimental
CNV ExperimentaltNMuas, inducrdas fesaribrdaissydrienuity minerneadifigatignsenta gbghort,
general anesthesia was induced with an intaa%e itoneal in'%;%%n | mL/kg) of a mixture (1:1) of
ketamine FRIRRLFTo PR (IR APPE s lé%n%g&lﬁ% 'f¥1azine hydrochloride (Celactal(r),
Bayer, Tdkfethdashn). The pupil was dilated using one drop of 0.5% tropicamide (Mydrin(r) M, Santen
PharmaceyfigaliOsaka, Japan) for photocoagulation. Six laser photocoagulations were applied to
each eye between the major retinal vessels aroynd the gptic 30 disc with dio{j‘f&é%ej
phot8coagulator {5EHOBIFS, KitbRady eigdt ?Jlé\%)%ﬁ)tﬁﬁé & %lﬁr?a?hﬁﬂ@ﬁ\%% 8 55 Sncon,

{, Tokyo, Jdpam)at aAdpetsizenef0feraro et inod @ 6@ seeons Handrnteh Siarof200mW.

| Eva'uat'OE;&BPaﬁ&f&q& b SPORYF eiRRaols enaiaaiaR GBreRAnd sRYSAIAVRAURIE B

induction (on day 23 and day 27), a total of 169 35animals were, used tqg examine the effect on leakage
from the éWQ@éiBH§%R%?@%HlaQ§I% and Opthalmology. Mice used in the experiments express
human HLA-A*0201.

15  Antigenic Peptides
The mice were separated into three groups. PBS, an immunity adjuvant (incomplete

Freund’s adjuvant (IFA)), or a suspension of a human VEGF receptor 2-derived antigenic peptide
and IFA was injected subcutaneously into the axillae twice (day 0 and day 10). The peptide
consists of nine amino acids from position 773 of human VEGFR-2, VIAMFFWLL (SEQ ID

20  NO: 2), which was confirmed to have antiangiogenic effect in a tumor model.  Subsequently, on
day 20, CNV was induced at three sites in both eyes using a semiconductor laser set to ¢ 200 pm,
200 mW, and 0.02 seconds.
Experimental CNV

Experimental CNV was induced as described elsewhere with minor modifications. In

25  short, general anesthesia was induced with an intraperitoneal injection (1 mL/kg) of a mixture
(1:1) of ketamine hydrochloride (Ketalar®, Sankyo, Tokyo, Japan) and xylazine hydrochloride
(Celactal®, Bayer, Tokyo, Japan). The pupil was dilated using one drop of 0.5% tropicamide
(Mydrin® M, Santen Pharmaceutical, Osaka, Japan) for photocoagulation. Six laser
photocoagulations 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



number of animals from the control group, low-dose group, and high-dose group was 41, 34, and 18
18, respectively; on the seventh day, the number of animals from the control group, low-dose group,
and high-dose group was 51, 15, and 10, respectivelyy. Masking the observers as to the
administration, the lesions on the third day and seventh day were examined using the fluorescein
fluorescent fundus angiography method as described elsewhere. 5 Measurement of the CNV Size by
Choroidal Flat Mount A total of 36 mice were used for choroidal flat mount analysis (the number of
mice from gach aroup,on the third d e t ' h days
and sove Ha s B v Tt

mounts agipravisibiidederewupiimide WershhBstrmsstiycing pMAsking hithobssvSr 3B phate
buffered sakinieidRBSICoRtaiRivasaM Mg/ MitddiCaadnipgatad sexieendiahiod S by Kiydesheineight;

Sigma). Then, the )éesiwere enucleated, and the corne lens,were removed, and the entire retina
was care ﬂ?f&?%%%%c edfr %%gre%% Lr%%o%ﬁ%gg?g Weéﬁrgﬂr%ﬂg ?r'om the edges of the equator, and

the e§ecudsaserémentofithe LYY Diady Slnscisa nal Sl facing down. The flat-mounted sections
were observed urgles:a Beawss PRI 1QlymapuR B &)y dediea intdgesimee Gapiured
using a CCD camera. The data were imported into a computer Lsing a sofware .syst io lite).
The o8 ERP B R SRR iR o A LI AR ° e Tl
performedewsindea pafbiiclaseadrsasroeis tha gisecrfreM Yiesim. wasreseinatrehrsinaiapsoifd fadion sizes
were averaggd | ' @v%l%lyade&fﬂ{eamm&;aler%%@aﬁ@tw@d%%pé@ﬁg@d aginean, sfandard
erroy, 20Statistjcal Anglysis .. uorescein fluoresc us angiogr scqr er
cvallbie RGP TR Lo L0 b ot COM Bt aipy AN RS hed by
. Dunnett sposgtiadiestipktiigntp <hos thereyeonsiterrertentad stad she spynsig amttass foe7l forms
of statistical analysis H3edrerELbical %@%ﬁf&@sectedwmm%ﬁvaﬁ.orw&iﬁz%@w@qmging

the discomfort felt by the mice in accordance with the Manual for Animal Experiment Operatjon by the

U nive'rsitﬁSW%egr%ﬁ%?ﬁWsaﬁﬂ?%ﬁ%% ag g%ﬁ%%&ﬁe erhfl t%%#esglg%va ?gr% ?ﬁ%l?g%/el of

suffering faciateigony. C DhettiatSoientiedss@tioter YorAvhseal W elides adtufRessghet EfeosenCNV

Leakage (dmgn%ﬂs“i’ﬁ?%? Qﬂﬁ&ﬂﬁ%@@&sﬁe WasHRRIGIMAE ADCNL RS ANt IRUPWRWIHpSEGroup,
-dose

sions e TR oF U ALTIAUECRL IR thel CE SR O] BAHEmEned
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
each individual. The data were expressed as mean + standard error.
20  Statistical Analysis
The fluorescein fluorescent fundus angiography scores were evaluated using
Mann-Whitney U test. The size of CNV lesion was evaluated by ANOVA followed by
Dunnett’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 Leakage
On the third day, no difference was observed among the control group, low-dose group,
and high-dose group in the degree of flucrescein 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




third day. The fluorescein leakage from the CNV lesions was lower in the high-dose group than 19 in
the control (Figs. 1 and 2). Although it was not statistically significant, the leakage from CNV lesions
was lower in animals of the low-dose group than in aiimals of the control group. Effect on CNV Lesion
Size 5No difference was observed among the control group, low-dose group, and high-dose group in
the CNV lesion size on the third day. The average CNV lesion size in the non-administration group
was larger on the seventh day than on the third day. The CNV lesion size was significantly decreased

in the low-dgse group and the high-do [OuUD. ] Ig1S; .10The
present ir%l/egrlﬁtf r‘gsn%ﬁg\@g kil aﬂﬁgegpp p%%le%%ﬁkf%ﬁﬁ%)é%@%ﬁ @%ﬂgﬁgﬂ%j&r%’;‘gg?\}%é) F
up-regulaGdYY desidnnias loner trenimaly A theRovE{osS BT YD ity 1D iR ﬁo t% ROt E M Rune

responses. Since the activation of CNV is mediated by the inflammation process, and the inhibitory
effect of MFF E(P IDSNO: 2) on the in vivo CNV growth was observed only on the seventh
day and ﬁﬁgﬁm%%kely that 15 VIAMFFWLL (SEQ ID NO: 2) affects immune
respénses such Ndaliffersrecinselisnyed arapye tharanigher RRJoasEars B aHBApidEgildsther than
inhibiting £ wiaeRintioRabneprasclatinaddayitselhdnsusigalppliesbilibizRTihe present

invention proviges pharmaceutical agents (vagcines) for treagment I9r preventi '

caused b&%@%ﬁ'ﬁmgﬁ%&g’fﬁ%aﬁ%%%&% A %ﬁlg%f}rﬁ}'pgaﬁ?%i ?natﬂg %6%\% 'tiofgﬁyc}? II%\Jggg‘%geﬁrapy,
photodynamaiwmmm@aﬂvq@hmmmmm@panm@;ﬁ higledose groureAmoaed Withods
for treatmepnt,of g;%%s(ﬁggagl%q h)){ choroid neovascularization (neovascular maculopathy). However,

laser therapy could cause reduction 250f central vision. T. id-visua| reduction
folloing photodyﬁé‘?ﬁﬁﬁ@?é’b@ﬁmoﬁg g%#&ié{bﬂﬁ%?ouﬁ%er{ﬁépﬁeirjaE %iveﬂkg@g&@?ﬁﬁgﬁiskpf
 postoperatippresserVEGB ng asgulekitoduiinsbit AN ezt In GHOYHHEN Y (HEETE NPisk) of
" S‘;”‘JUS CQH&%?%@@?@Q%%@&EB&B@A?“%%Q Iedinatsatas e RtOusiatinteas iR injecgon-
That is, conventional therapies have a high ris Vis ' tment-asspciate
30adve rs@%%tmﬁ?ﬁﬁiaﬁﬁ%m.“?5;1‘8}%@,8%%3%%{%%%%?é@#ﬁ@%’e@iggﬁ%\mﬁzm
CNV growth was observed only on the seventh day and not on the third day, it is likely that
15 VIAMFFWLL (SEQ ID NO: 2) affects immune responses such as leukocyte infiltration, thereby
regulating the neovascularization process, rather than inhibiting CNV via inhibition of

neovascularization itself,

Industrial Applicability

20 The present invention provides pharmaceutical agents (vaccines) for treatment and/or
prevention of diseases caused by choroid neovascularization (neovascular maculopathy).

Conventionally, laser therapy, photodynamic therapy, operative therapy, drug therapy,
and such have been performed as methods for treatment of diseases caused by choroid
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 early-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



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 tregj early-stage cases with relatively good vision.
35Furthermore, 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 20 in
conventional treatment. In the diseases of the present invention, the contralateral eye is known to have
a high incidence of. developing similar neovessels. However, there is no established method for
preventioﬁl&f’ﬁgw ng%%%éﬂbontralateral eye. The vaccine therapy of the present invention 5can
be expected to bdnettiectivenses pfehve ptivsett davansionothb ewsralatkid eieipdmowropApvsatiigh

pharmacﬁﬂé&%%%@&&{‘&é%}%ﬁ%’ sﬁﬂﬁﬁﬁﬁémﬁ%@éaadéqmc%vswﬂ%&@fﬁsi&f msl ﬁé&lﬁ%ﬁmﬁt cflzagproidt et
neovascularization (neovascular, maculopathy), wherein the pharmaceutica ent comprises at leas
one of thé’i‘f’é’ﬁﬁﬂ%‘%‘?ﬁ?ﬁ‘)‘ﬁf’ié‘fﬁ@l&ﬁ %Egﬁr%%fgeeﬁ?g reé&%ﬁ?fgjne? gb‘:ﬁ%‘é" o&h phising f%e"%%ﬁ%% acid
sequénce:ai aay:aeSEQDNGectvio fbP pthyapeptidetwitht of ¢horcomtraatérd elsd substitutions or
additions in the amino acid sequence of any of SEQ ID NOs: Ito 6, wherein the second amino acid

from the N terminus is leucine or methionine, and/or the C-terminal amino acid is valine 10or leucine,
and wherein the peptide has an activity of inducing cytotoxic T cells; and



(c) a peptide with one or two amino acid substitutions or additions in the amino acid sequence of any
of SEQ ID NOs: 7 to 12, wherein the second amirg acid from the N terminus is phenylalanine,
tyrosine, methionine, or tryptophan, and/or the 15C-terminal amino acid is phenylalanine, leucine,
isoleucine, tryptophan, or methionine, and wherein the peptide has an activity of inducing cytotoxic T
cells. 2. A vaccine selected from the group corsistifigsf (i) and (ii) below: (i) a vaccine for use in the
treatment and/or prevention of a disease caused by choroid 20neovascularization (neovascular

maculopathy wherein the yaccine comprises at least one_of the tides of a) and
active infre %??ﬂéﬁf&g%g%ﬁ@?ﬂ & BRI ALY gﬁﬁé%geépé?réﬂ i ﬁé“l%l%s OiN t?SGagnd

(b) a peptldealwmmin&@rawolmamt@wgmmlmlé@mﬁﬁbMélm@hémmm@mhence of any

of SEQIDN & ﬂ%@@ﬁ%m&%ﬁ@%@%%me@%@ (pre thpLeRN terminus is lagriareF methionine,
ancUor the C-te no acid.is valine or. IeUCL e, and whe%eln thF tgei\;@s an aﬁlwty of

inducing cytotox 'FBSHE ﬁli%\?&g&n@e SAUSEIAthH gF EHtment an Fevention of a diséase caused
by choroid neovﬁ@c@t&@t@ﬁdﬁl%QD@%G%W@@@&E&F@@?WH@?@MW@PUWﬁ%T@érﬁﬁ%é%%{ least one

of the peptides of (Geaiich(@)ITeloVbaSBO AUINOINGredienh3Q(6 tacneplint aomprsid g the taeino acid
sequence of any Ofﬁ%%nd'?m'ﬁ% of Red 1%@8?‘%4 ‘293}% %@('”t%@%‘iﬁél"’&ﬁ%‘@&@%% stitutions or

additions in the amino aci sequenceo any of SEQ’IDNOs: 7o 1 erein the secgn amlno acid
froh® the N terminuseis ‘E}H@Fﬁtl%ﬂ‘@f@?ﬁﬁ]@eﬁﬁéﬂw}ﬁﬁﬁ%ba?ﬁ‘ﬂf%?éﬁhcg}?l%ﬁ}@tﬂ%‘écﬁcé ferminal

amino acid is phenyafanine, leucine, isoleucine, tryptophan, or methionine, and wherein the peptide

has an activity of aaygggpgiswwemug 23 2THVRSRNE.AE () SR 2 Whighisdnigaded for

administration to ct whose HLA antigen is HLA-AQ2.
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
15 C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or

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

2. A vaccine selected from the group consisting of (i) and (ii) below:
(i} a vaccine for use in the treatment and/or prevention of a disease caused by choroid
20 neovascularization (neovascular maculopathy), wherein the vaccine 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: 1 to 6; and
(b) a peptide with one or two amino acid substitutions or additions in the amino acid
sequence of any of SEQ ID NOs: 1 to 6, wherein the second amino acid from the
25 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;
(ii) a vaccine for use in the treatment and/or prevention of a disease caused by choroid
neovascularization (neovascular maculopathy), wherein the vaccine comprises at least
one of the peptides of (¢) and (d) below as an active ingredient:
30 (c) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 12;
and
(d) a peptide with one or two amino acid substitutions or additions 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.



4. The vaccine of (ii) of claim 2, which is intended for administration to a subject whose HLA antigen is
HLA-A24. 5. The pharmaceutical agent of claim 1z9r the vaccine of-any one of claims 2 to 4, wherein
the disease caused by choroid neovascularization (neovascular maculopathy) is selected from
exudative age-related macular degeneration, myopic macular degeneration, 10angioid streaks, central
exudative chithiovetiiapathy) vbelaims Petiviatipigrmeetdepithe ot sy tchom dal g o phygse
choroidﬁ@&g@&g@gﬂj@_@[@fteoma 6. Use of a peptide of any of (a) to (d) below in the production
of a pharmaceutical agent or vaccine for treatment and/or prevention of a disease caused by choroid
15neovascularization (neovascular maculopathy): (a) a peptide comprising the amino acid sequence
of any oft SEChDd€Cise bl ofhdl apeptids chith intendedviing adnimio duiticutestitotivest whaskditions in the
amigo acid sequenee£hany PhSER 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 20or leucine, and wherein
the peptide has an activity of inducing cytotoxic T cells; (c) a peptide comprising the amino acid
sequench® of ErypbrSERCEHDGET 1f tziant () epestide withywaorhweanhiné deiseBititutions or

additions in g arRQ: agidEseRsRaf iy Ak PER BN QT iRy Wheteinihs sRaend@MINO acid
from 25the N {ctminys s prenvialanine, tigele.melionins, ardpiophan. andlar e C-teiiiinal
amino acid is pH_le_n Tafaninéteucine, |sofeucme, tryptopﬁan, or methionine, _%n wherein the peptide
has®n activiﬂﬁgiﬁig:ﬁfl&?@»éiﬁ%i@ki@(ﬁ‘d@@@ chorrpretipep ghyaiRE L WRERSHPIER B&iptide is (a) or (b),
and wherein épieheliapaatsticaloddgeniphy vaaaisid dsciniended-faradalinistkation to a subject whose
HLA antigen is HLA-AO2. 8. The use of claim 6, wherein the peptide is (c) or (d), and wherein the

pharmaceutical a%ent or vaccine is intended for adminjstration tQ a sgbject whose HLA antigen is
35HLA-Ap4 Usg of a peptide of any of (a) to (d) below m the production of a’pharmaceutical agent or

vaccine for treatment and/or prevention of a disease caused by choroid
15 neovascularization (neovascular maculopathy):
(a) a peptide comprising the amino acid sequence of any of SEQ ID NOs: 1 to 6;
(b) a peptide with one or two amino acid substitutions or additions 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
20 or leucine, and wherein the peptide has an activity of inducing cytotoxic T cells;
() a peptide comprising the amino acid sequence of any of SEQ ID NOs: 7 to 125
and
(d) a peptide with one or two amino acid substitations or additions in the amino acid
sequence of any of SEQ ID NOs: 7 to 12, wherein the second amino acid from
25 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.

7. The use of claim 6, wherein the peptide is (a) or (b), and wherein the pharmaceutical
30 agent or vaccine is intended for administration to a subject whose HLA antigen is
HLA-AQ2.

8. The use of claim 6, wherein the peptide is (¢) or (d), and wherein the pharmaceutical
agent or vaccine is intended for administration to a subject whose HLA antigen is
35 HLA-A24.



9. The use of any one of claims 6 to 8, wherein the disease caused by choroid neovascularization
(neovascular maculopathy) is selected from exudative age-related macular degeneration, myopic
macular degeneration, angioid streaks, central exudative chorioretinopathy, various retinal pigment
epitheliopathies, choroidal atrophy, 5choroideremia, and choroidal osteoma. 10. A peptide of any of (a)
to (d) befow Threuse of the treadfeahand/for Hretendinrhefls dise asesedisechbyothoroid

neovascularizafion, Q‘ﬁ%ﬁﬁ'ﬁ&”ﬂﬁ‘é&@s‘éﬂﬂp%Q&Jl@tﬁﬁ?@&@@c‘%@d@&ﬁ' 09, 1g;9000.Agld.gequence of

any of SEQ ID NOs: |to 6; 10 "(b) a peptide with one or two amino acid substitutions or additions in the

amino acid SBRFRACE eﬁ%ﬁ%ﬁs@@w Reeiendescpfieien mesitantekinE Sid oAt e N
terminus is |ebciecimnpethio nireyuandiorathpe girtetropidkbopiathias) dlisvadidlenooidycine, and wherein

the peptide Qﬁg@{gg@%i%lﬁﬁigﬁ%ﬂgp&%i& T cells; (c) a peptide comprising the amino
acid sequence of any of SEQ ID NOs: 7 to 12; 15and (d) a peptide with one or two amino acid
substitutions or additions in the amino acid sequence of any of SEQ ID NOs: 7 to 12, wherein the
second amindsagidtideraf threy Nfterntiniss keloive fiyd alemin éhayrosimeninethiorine;eotitnyptophan, and/or
the C-teiminaaminocaciddsPormdalanibasiensinatise@usingciypiaRhaspahgimethionine, and

wherein the peptide has act|V| of inducing cytot X|cTceIIs 11 T f( ), O (b) of claim
5 A ROSEHIR Sent

10, wherein the patl Fs ihtent c?lflc% MMISrato uae%(ﬁ gen s HLA-A02.

2519, The peptidB)of geytist(Hy bfaaies oo wn%ﬁptﬁé@émﬁ@@ iiméﬁ@’@@lféﬁlaé‘rﬁ irsiane to a
subject whose HLA antigest isfihPoA2%£(1 B Nospeptide wharihahe @ielaims i itdrwherein the

disease caused by saplgilteavaseilisalion (HsgXasTHAr MACYIORAILIE SElsled om erudative

age-related 30macular ﬁﬁ eneration, myotglc macul éa%egeneratlon anglz)a% Streak S, central exudative

chorioretinopathy, vahk?ﬂgméuﬁ%@ BibFrER BpRsalepattes, %ﬁ@fd’fl%%‘ﬁﬁ% ehIFetesilE, and
choroidal osteonte) a2¢pfidEcatiNfr i BARM iRORIC IHGROED AL ahi- CNAEQODIABI ZATDI Oy
15 and

(d) a peptide with one or two amino acid substitutions or additions 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
C-terminal amino acid is phenylalanine, leucine, isoleucine, tryptophan, or

20 methionine, and wherein the peptide has an activity of inducing cytotoxic T cells.

11.  The peptide of (a) or (b) of claim 10, wherein the peptide is intended for administration
to a subject whose HLLA antigen is HLA-AQ2.

25  12. The peptide of {¢) or (d) of claim 10, wherein the peptide is intended for administration
to a subject whose HLA antigen is HLA-A24.

13. The peptide of any one of claims 10 to 12, wherein the disease caused by choroid
neovascularization (neovascular maculopathy) is selected from exudative age-related
30 macular degeneration, myopic macular degeneration, angioid streaks, central
exudative chorioretinopathy, various retinal pigment epitheliopathies, choroidal

atrophy, choroideremia, and choroidal osteoma.



