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stroke events are due to large-artery di sease of the
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i ndicative of an increased susceptibility to the
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relative risk (RR) or odds ratio (OR) of at |east
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enbodi ments, linkage disequilibriumis characterized
by nuneric values for |D | of greater than 0.8 and/or
r2 of greater than 0.2. Certain enbodi ments of the
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and/ or | ow nol ecul ar wei gth heparin, antiplatel et
agents, such as clopidogrel, aspirin, beta bl ockers,
wo nmBazi4ng et oprol ol and cafvedil ol , ACE i nhi BOT/ar2908/056262
Statins, Al dosterone antagonists, including
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t he Cardi ovascul ar di sease. The present invention, as
descri bed herein, may be reduced to practice using any
woa®s/1za478 conbi nati on of, tRe pol ynor phi c mar REr/sP2008/056262
descri bed herein as being useful for the determ nation

of a susceptibility to cardiovascul ar di sease. This
i ncl udes markers that are shown herein to be
assocj ated with _cardi ovascul ar dj sease, but al so .
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[00a6Dt her  enftigdi 8181t flovwdhartalf al pracddurenserforinkd by ke main controller
selected fromthe markers set forth in Table 21. In )
of theoraserdirgriopparatipt according, (o | asig smbedianent of ¢the jpsesent invention.
sel ected frommarkers in |inkagedi sequilibriumwth
t he CDKN2A and/ or CDKN2B genes. | n anot her enbodi nent,
at | e o] . o
OO 0811680 5, O iR otvE Y866 Bl e el Somprising
therislk 9 Tridit, ofr IS8l 2%56)0dhd 1B pedci0sedris 2388RaiIng neh®8BGdéqrding to
rsl 333046, .rsl 0757278 and rs| 333048. | n anot her
yet appiben srabrdimentof the preseat inypRI9ar ker is sel ected from

mar ker _r §h 3 277 7
R T O S o 1R o
carffRlgh @ounting Hor8id8 eQordin@o laBotie} erhB9dimbntbfAOpBSMt invention.

enbodi ment, the at |east one marker is rsl 0116277 ( SEQ
[0089) NO-56) . Fign2 hrsaherpssesebidetialnyigw: of the ank certridgedbaing ejected -
ker is rs2383207 (SEQ | D.NO 82). | n another
ﬁog‘?}rﬁ%&ﬁfﬂfﬁm‘{%@%Poﬁté?aé’?F&ﬁw%B%r ker is rsl 0757278 (SEQ
\ some enbodi nents, the at |east one
Exk%?&éé“?ﬁkfﬁ%? or optionally selected frommarkers in
10| i idkagetridgsequi | i briumwi th any on or a conbi nati on of
nore than one of the above nentioned markers. The
10'carigk earliisleal ar di sease in the various aspects of the
2Oinv%pti&ﬁ%relating to met hods, uses, apparatus or kits
isn}ngo enbodi nents an arterial disease. | n one
21 SUalRvERBatiniRRpt , the arterial di sease phenotype is
sel ected from Myocardi al Infarction, Acute Coronary
22 Synaveomen(he€CS) , Coronary Artery Di sease, Stroke,
Peripheral Artery Di sease, Restenosis, Intracranial
23 An€R#t EHgand Aorta Abdomi nal Aneurysm transl uni nal
cor angi opl asty (PTCA), and coronary artery
24by6§2§§§§rgery (CABG. | n one enbodinent; the
72 Cakighalvsdkitlgdporlbsease i s Myocardial Infarction. I n
anot her enbodi nent, the Cardi ovascul ar di sease is
80 My ez amtalkeaportionf ar ct j on or Coronary Artery Disease. | n
yet anot her enbodi nent, the Cardiovascul ar di sease is
90 My PESUBPYIPOF A%y ct i on, Coronary Artery Disease, Aorta
] eurysmor Intracranial Aneurysm | n
lmgﬁg?ﬁ%@ﬁ%ﬁﬁgdinent, t he Cardi ovascul ar Di sease is
140\y e@aadlaieat pdriib@r cti on, Coronary Artery Di sease,
Rest enosi s, Aorta Abdom nal Aneurysm or Intracranial
Aneurysm | n one enbodi nent, the Stroke phenotype is
Large Artery Atherosclerotic Stroke and/or Cardi ogenic
Stroke. The Restenosis phenotype is in one enbodi nent
Coronary In-stent Restenosis. | n certain enbodi nents,
the In-stent Restenosis is either Restenosis follow ng
Bare Metal Stent (BMS) placenent, or it is Restenosis
foll owi ng pl acenent of a Drug Eluting Stent (DES).
Variants (markers and/ or hapl otypes conpri sing
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- nucl eotides). The SNP nonencl ature as reported herein
refers to the official Reference SNP (rs) ID

WO d@attfrcati on tag as assigihed to each uni quePSNP20§8/056262
the National Center for Biotechnol ogical Information
(NCBI'). A "variant", as described herein, refers to a
segment of DNAthat differs fromthe reference DNA. A

"‘marker" or a "polynorphic nmarker", as defined herein,
BestMade fori Garirying félsltlYﬁﬂthQlffer from the reference

referr iFant”" allele .
00 1 ceat chpppdnis of e Pitien eRtiditsmdineir fagrurgs and technical
adviHlal thﬁ fysainherserae %%'Sreférrnkgaﬁ)elsi § had1 ane dmrals being used for
nucleotides in length (such as repeat s) at a
likpeartasponding portiens inrthewdrius titesvingsrber of r epeat | engt hs

varies in the general, populatiop. An "indel"” is a
| [Ooéal{nmn forﬁrérmrgor@/ o8 phi STCOFINg APREFaRISs A |according to an

emb&fi eh l}grg hlﬁﬂentt %ﬂt 1sI &eﬂ,lé/tgél CalTheY &g&%% B@&ratus 250

nuc otype as descri
corﬁ sersa ﬂapetafeédiﬁgfﬁﬁﬁar@tﬁs 08T Mkdhst¥ing Aspfardtls 253, a recording unit
aracterized by a specific conbination of alleles
254a rang rigesditrisige rr@omheg peyiverd’6. Fdy pagiep lfesidotrayr ghissprevided bt the

bofiin pF BF TEpording abp S 258 ABsDsiEs phpeharRGmed on B eper feed
o} B5Pa£ 954 300 9 BRONL TN 25615 PRI IRAIGABGATRISS e

two or nore a ree our or

[00#R} e al | el Ehe transfeiritg apparaue 23B| 8l dispostdpinotheppatha?®, and
descri bed herein in the context of the marker name_ and

comppréses ja| firptepadyt oft tramsierrineatollprs 2@1@9 Rapradypadr ofdragsferring rollers

268 TR L B Baae) LS Bl Sl B SE%r e

recofd%éﬂn':i? 2318 ih |pap&-thansfekritig MESHBA, Candathk ?Jair%f%@ﬁrr’ir% rollers
hapl ot ypes are as for individual markers, i.

262ispofitioBed-or3hadwastreath sidhin the papetdmassfepingitectign., as

FO&E vi dual SyMERORGAF SitbloBe BBDISSH Hepereetfoui & Pt 264
by f hir bSOl b1, PASAPIUBRIRY il SR8 BheiBfed above the

erng Il ess a O resi S a par

platve¥eage Anriciage tieborddden tiRr ke @t PaPETaEsind 61d? the platen 264 by
i ncreased susceptibility and decreased susceptibility.

them@rsrdlqgannﬁ 234, and ahg sheetobpapgothemos p‘rﬁCbalﬁed ke ppaperadisgharge
es of he i nvention a des rein
5% R B6Rectore g ratRsiEize 8 BF giechith pS7 dbwﬂﬁr Pl of Banstering
rolle Jgpased risk) of cardiovascul ar d| sease
aracterized by a relative risk (RR or odds ratio
[00@4]?) of grehd mcotdivpnurin2s4 @mprises pasrkiageIL66 awdl & edcording head
hapl ot ype. Alternativel the markers and/ or,
27H muewriegh@ﬁarrlﬁee Pofee ﬂmmﬂméw&d ddeeqomyrisgs gpub-tank 268

and Rl PRRSR bbb AP T REEBR o0 e Pereim o The
carfib§26Y is! Fiasbly @ﬁ%bdi’fé@ by%pf)&rtlﬂg @0 HnAris cSkRlured fé §11|El€ in the

present context undérstood t0 indicate that eit
direationotettical ta the paparmdamearfiiég.tled The sub-taﬂ<e26&m3@bnﬁghredl tmstore
ot her words, the termherejin shall be taken to

ink-{grke BiPPlipd & thfeRozgles Bdfn Wherdmpgs sienpls gwe amhggrte the head
cor?isol grf%lr %’P(fqn%] % 815@1%%%6% oﬁqatme %o&ﬂgg 2%) 5\%:3%?1@ shakt off paper

or ‘one
bas@alon the irfadd Sehad. eq}fé%@&ﬂiﬁg tapphiius QSO i&SmﬁﬁE@ d ﬁlam controller
rel evant, such as phenotype or trait. For example, a
200 aishowplrt &ifg. d 69 for compollisge the tesording bppavatoe t2ide and the image
allelic data for at |east one pol ynorphic nmarker and a
particular trait or phenotype, such as a particular
di sease diagnosis, that an individual who conprises
the particular allelic data is likely to display, or
is nore likely to display than individuals who do not
conprise the particular allelic data. Look-up tables
can be nultrdrnensronal i.e. they can contarn
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(Table 5 and Table 29). W have al so investigated
association of the at-risk variants to the rel ated
waelzmenetars peri pheral artery8di sease (PAD) andPCT/JP2008/056262
abdom nal aorta aneurysm (AAA) As can be seen in Table
29, these markers are associated wth these rel ated
di sorders. The association is particularly conpelli ng
faor AAA, wherein significant _association js observ
signalp age putpyeiech fiopk fheomaippequndiodler 200 gad tspmwsiotowhesfead control
bo%ﬁﬁﬁg as shown in Table 30. These results illustrate
the markers and hapl otypes of the invention are :
[od4seed r ef AgGihk V@r®@idgéli 190isdediFigufidatoe Be tioREP BRbe cartridge
artery disease, M and in-stent restenosis, such as
moahiiitgrbertibn 236t 2 The e‘arcglégn mAufting p@moaﬂdﬁy@n@rmés a plurality of

in i dual s 1 h di agpos i n-stent restenosis was
casgo OBl HER CErABICD i6)CONBRT 1P EPved SO PO e Bk cantidge 10
thege%.eclt‘cﬁdex %815%1 5&.1? er ﬁl%tﬁﬁgsﬁcﬁ‘tl(( <§98@: quse%eﬁéﬁlr Eases 280,

resten03|s 'S |1 t'es at t e present

and eachndab®D8E aorr&PondLtd dminkndirgidpe cofthiming adiffdréhtalotor of ink.
are at increased risk of in-stent restenosis after )
The inkeeayideg 10 sreonfignsedito dsrmauntsd tmandpinased fardy cartridge
The kno es] ocat ed thiyn the LD bl ock a .
mop e BERRIR ahhe heprted 0 domBissd DRl 4l afd fhe main
bod 96 edoﬁfprifs&aﬁn Eiﬁl@ chiNAKE 60 OGHTidRdS D Kid ﬁ%’\"ihkaﬁle[%l@ ﬁﬂ: ink is
and pl4 ARF), pl5 INK4db and pl 6 | NKda , al
supplied ﬂentthermk chapibee §@bto the mtcerdisg hqad 272 Miﬁéldm 1hh$ubetE8
own open reading frame, but pl6 | NKda and ARF have

[006ﬁ} f erent W 28t cppgdiment f ébee pEgsentc davengon, ¢wpmdiferent ink
gm? 'ﬂ?%é {i]lllq&%n? Wd&Rﬁgﬁ%c‘fertlﬁayl {lgresdqﬂéﬂthQanal gfﬁg&is of ink,

erns are enco

ancﬁtnﬁ§ §troﬁnihe ls@Rd icObr fifla RS . blérdkeihlef OF 6t exBinplel Nifdat ifloBarfiRfze 10

are proteins that do not share honol ogy. The products
and feaond sipk g@n@slghal\ﬂe hgee diffsreatngkvedppcities oF etbrardiffeneat initial

known .t despread .r ol ntu uppr essi on.
e A ik Higte scaRe ol in: Yo eprﬁgg Hiaecapoais 250
4 1 I
is (R)Inﬁgllujé'ﬁ s%giéglﬁfﬁlé@io (br&lggﬁ%(%alt()?%@ fp(ﬁo ?%%PI t %octﬁle same case 280
of teldarteidganmoyntieg pertioB76! alThg redopding apgarsthoBH0 tideénfigueed to
expression of pl6 I NKda increases with aging in many
detesnaine, wdichity poefenk sarideris mongted |t thessed®h been

0BEEG 2 o BFsmrasrF B 28Ry &t aP oo e T BEl e dfic caridee

10 GAY LODs@AHA] ; THAXAREUr6R NP S Nvﬁgﬂhedﬁthé’ 1n§%)iﬁrldge as indicated
hombzygous del etions of the ARF, pl5 I NK4db and pl'6

by lahieteow 8¢y widtivelyeshort dnéseacle of iadmeigt ol the tik eertridge 10, as

protei ns, and _decreased tunpr, suppr.essor actij.vit
indiGHFALGAN e dPeandst deptb et de inkicertidee 10, ARindicited bragrrow ]

33{){% 6%8@{ ﬁgg%cgfd\s{ﬁpﬁﬁl\éq@ {;%H c{é@tlot hese strains are nore

_ _ pe m ce. Furthernore,
[OUZCBI\I(G Wit h DNEHAX Raftfigsd N 00torhpriseARF cadel 2.d. NK4Rall bedP 20, a
I NK4a | ocus show reduction in incidence 0O spont aneous
moyable membeSR h,czecmn oembies22,laad pt leastiona lcoid aprimg, efg.depeihof coil

sPrgi S0l AEATGh CLAE T CoBRBIEy dhpkademhe | WeloRgering ink.
Th? h{bvhl@f@%’e er @llﬁandl\l'ﬁé"@oél Hite lﬁb%ﬁ@fﬁ& thgﬁ% r% ﬁocjlyp@@ ®lerein.

espan these m ce. meve
Eaéli 6f8e ifa@bBodyi 205 tREMBVsl¢ lembdr 20 faf@ khe dolvesmamberlD 1 formed
may suggest that the increased ARF, pl5 | NK4b or pl6 '
of | \Kasin| vetesial,us i nylomngoljiethylingh aolypuopyerien cord dhe dike, and
may cone at the expense of excess nortality from
nonmal i gnant causes related to aging (Cell, 127, Cct.
20, 2006), such as atherosclerotic disease. Sequencing
of the exons of CDKN2A and CDKN2B regi ons, incl uding
exons, exon-intron junctions and potential regul atory
regi ons was perforned using the priners as indicated
|n Table 12, resultlng |n the |dent|f|cat|on of a
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sequence, as described in detail herein. Such sequence

changes alter the pol ypeptide encoded by the nucleic
waeiod 1280y exanple, if the cRange in the nucl ePET/aRA008/056262

sequence causes a frane shift, the frame shift can

result in a change in the encoded am no acids, and/or

can result in the generation of a premature stop

codon, caus&ng generation of a truncated pol ypepti de.
com@4@9%5t<v@r a pol ynor phi sm associ ated with coronary

¢ |
0BT et Lf’fﬁesimﬁagg%‘%oﬁé‘f 3F EERE D Bedeoddipe, sprapyy in »

diréctioh endisdted Bin b@o@ 39)inanupEpE: tdtendAa fioht poioAR0ABF the main
nucl eoti des (i , a change that does not result in a

bodyhlgnzgelosepd bh eam)w(bleampmbgteqh@md@) reaiSpytion 20b of the main body
ol rphj sm can, for plice sit
20 57 bbby S By Fembes S phreorSRElian s R Bhegt f the
pre?ér{t enfiE the ﬁ@rﬁ? ﬂﬁ iOproté AREH Iﬂe%ﬁgle%eﬁﬂﬁ%,egnd the
pol ypept i de. an also alter to I ncrease the

reappambb R0b igyprotfeated by thecdoveadnembar s, such as
Ilflcatlons or del etions, occur at the somatic

[00|48 Th eTlpfolln e mem éh%bese@;pr@gurqsléo ﬁbd‘érfbﬁhé glepth direction,

ti th f tid
o %H{cﬁ{%gb 3 POV Fich e o 5% Ry By {BRa g gember
21 RQlovAgRrel 48moP8 GaH @kl 1Y MdiRBbdyRd. €| Sreciichlly, #hdabRdnember
to as "variant" polypeptides with variiant anino acid

21 s&qnﬁgmeé to ohaptteespe first pesigon, cas ahoey irelfigs. @(b)RA %, mawhich
|s char lzed y a specjfic I t|on f al | el es
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ST, & YT O, R T ST B v
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. positinme ahl¢ast @sportmn of the moevabis @emblere%ss pesitipneg) fugther from the

cofre ndi speci fi g . | ong
frofiat 2P AR R nk SudhtS Boion 048 Beandtliesn B fi6ht B’0e Inan
r
e85 4R AODAEREBUNEL ORI 080 00 gt of
the paily springei 23 and @4. is Tapplikhpd ahey pes/ableumembeaip i Sendathereby the
conbination of alleles at vari ous %gnetlc mar ker s

mopghle sienhgr pEoves owdhg/ﬁmt pasitionde fag second gogiion, atod 84 of an

._hap| ot hed ds k
e AR bR S0PriRFrs 08 R b i SR R B By B iCabie
mefbef Rl €and baANdR sHpp1§ Cﬂlﬁh@’d’@@ SrRErg&e ARk Bh NBsidO bf tRE movable
presence of SNPs and/or m crosat eI lite markers can be

membeanlstochxtend plisisleethe emoeatin seembercini hen (tee gredetermined

ampdmty%fvg< OFCELiS rg easedmgﬁ% l?l%gvaalgel(:qgémbgq%b?ag@( %2@86)’[516 movable
me#%)rH % llzj%:l]ﬁyg (E %g g'l thﬁed (fltlocht Ghe hles gé e?he rod 84

i"Catl on. peC| iC ne Og es

sepatsddsl Rérthehé aovable Iﬁ&ﬁﬁ@rml Agd ithe inkdeuppBUpordibh 9001%turns to the
limted to, TagMan genotyplng assays and SNPI ex

inside anffthe mpvehip pmreld:r Bilos ¢ entije, mousblepembendkiy gonﬁgured to
sublBi i SRRSO N o BRREHOL Y B BRI POy when
R S AL S S SRR, A AE Wik 215 e

ay tec
sub3tadltiBea diddl AayeclBBN RO gh &5 séd@nd - directibil Bppésiteothd efirsiatiRection
and Infiniumassays). By these or other nethods

whewy ghel e@il eprings 2R eand eddsemirgit. | [Fagh jofy thenBrsy directipneandy the second
nore all el es at pol ynorphi c markers, including
m crosatellites, SNPs or other types of pol ynorphic
mar kers, can be identified. In certain nmethods
descri bed herein, an individual who is at an increased
susceptibility (i.e., at risk) for cardiovascul ar
di sease is an individual in whomat |east one specific
aIIeIe at ~one or nor e polynDrphlc narker or haplotype

Y o o s e o



The multiplicative nodel is a parsinonious nodel that

usually fits the data of conplex traits reasonably
waowedos/1283eyi ati ons fromnultildl icity have been Per/@2008/056262

described in the context of conmon variants for common

di seases, and if reported are usually only suggestive

since very |arge sanple sizes are usually required to

be able to denonstrate statistical interactions

dirgetiopaesubstsatiallygparalig) te raghnofethe gppansiongdiregor apd thgegonigaction
48l S SR 27908 21 I R R i
i o £ ), Sl S50 s o
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the e {BAk G 9098, Y ich Sk P o RN Ob e iR TSAEPAF ibegee to the
R IS IR, IR 20 Lkprmeore

[0048] t hen 37Tie Bdin~bods 20. haSangbsthntidgsatgeexahedibe shape. When
cl asses are very rare, but are still possible, an

thegplp oartridge 1doia snataitaddofthe movating portips jof ghestesending apppratus, the
1s | y .that t.he [ tiplicativ del appli.ed. i he

maiphedvl) R £ PEEGIR TR ORI e e B A 2

reaf PRk U924 toprald 43 AT IRIGE fake B4 S KTHARaR b 453 BS8mprises a
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painof did¢ faeed €9 and 46 mhivhadpposeacaich bthek, and@tatle of thersitk, faces 45 and
genetic and non-genetic at-risk variants can be
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associated with a plurality of variants associ ated

-44.wi t h any cardi ovascul ar- di sease, as descri bed herein,
be assessed, Lipkage Di sequil.ibri The ngtural , |,
loogﬁﬁnonenonleleﬁ i o AR ePBRNISCHA SATB R B ié,eﬁhagaér intake
f 0 i paj ' iOf.i :
porBi S0 4 B8 ABRARIANED0PAMorctiel 6, SR ol e side face
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- to thedismsi Haspehthab g figne 8@ dusealedrivothefilmtor dedingendik chamber
ther, .there are.large,variati.ons.in.the frequency of
100 Bt o Timd 20 i Priagg oF iR RTE G b MplggioD 6 Gy HanSparent
or SnfRrdnSSRIR rEGY iRkrial &%.%Tfa\éet(aﬁln%%n‘} dblyeflylene, or polypropylene,
reconbination hotspots] ‘and | argér regironsS of | ow
and ecmbinatiasi therebf,euaiy lighh it Ipass thecaimongl, yandether frede 50 is

to_as Linkage Disequilibrium (LD)_ bl ocks _(&M/er s, S. et
forged by Bisetivannading: ardde frams) is spfficrptly yrigid speh thas the shape of

o e S P, pSIURE SRS BEo A T Rl e o
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two genetic elenents. For exanple, if a particul ar
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Thélbétef périgheaid vl S1Nghdathe ifRRE SvallHoRR¥Rhd fion the 168 side face 45 to
- discovered that the two el enents occur together at a

thefright|side face 4o @if ¢he maiarbody 28, Theeutehperigherabmiall Sdrhas enavnular
to be in linkage disequilibrium since they tend to be
i nherited together at a higher rate than what their
i ndependent allele frequencies would predict. Roughly
speaking, LD is generally correlated with the
frequency of reconbination events between the two
elenments. Allele or haplotype frequencies can be
determ ned in a popul ati on by genotyping individuals
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This is a natural consequence of the uneven
di stribution of LD across the genone, as observed by

Wo b@shzuge variation in recohbination rates. TPEI/JP2008/056262
mar kers used to detect association thus in a sense

represent "tags" for a genomic region (i.e., a
hapl otype block or LD bI ock e.g., the C09 LD bl ock)
i's associating w gi ven d| sease or trait
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50.p erlﬁeairnkﬁdtr@ducnom toftel S0etias adsibywehtiallyngtindfieal hbk foanadrherein,

skilled in the art, and are therefore within the scope
whish exfendsr &eantthe peasnfacerd? tewarnibgainkophagben akﬂootapéethe ink

S T B e lieh Rk e Br B Mar? 100,
Thé Wﬁ&@&ﬁ&ﬁn%}‘t’ IEOZ@tchﬁglﬁE& &flir%ﬂsaﬁi(n(leg?ﬁﬁﬁtb Qhe fhterfr of the ink
chamﬂq:dr dﬁﬁ rthé’ethmughf b sheéhlg @iartnagn 10t mmufaetmdl e After the ink
Ssi ng .genotypes and uncertainty with the phase can

chq@ébea 480 is ek withrak,the |mlhya§@f1p@@p§ortt 139 ligé;{qsgﬁbg pgitioning a
plu%hgtﬁ:eolﬁﬁ 1n%lo§iu O%nrg&?wd to have identical

reque kel i hood approach, an
[008k} er nat i VA tRMRRICB& \Ag&ubﬁ 140 sk §bsitivhed @t theCHBA e &1 of the
at -ri sk- hapl ot ype, ich can include the markers
franhe SOr anidezktends drom thesinklchambet 109. hanearaourit @figuk stored in the ink
fre uenc pat{ents than contr while the rati
chagpbey g, opfi é%}B’eH’& Vissab detere tﬁ%ﬁﬂﬁ%é@ﬂ%}w%wn@d% The
tra.ll?s?ucteni‘3 gx? 111(5] 15%1% g{% Qxﬁfﬁr{ﬁ? Elja{nlé %IO' lﬁgf} d YorAled dﬁﬁ% %}rfeerqatenal

sep Ar et under ypot heses "and a correspon

as 1hedffrahieks(b | §190dhé afahslusdndtposfioC 146 1y$eﬂndd00feuadrmment resin
the statistical significance. To look for at-risk and

maorial tootliovelight itk pass therethtoaghot ypes within a |inkage
region, for exanple, association of all possible
conbi nat i ons of genotyped mar kers i s studied, provided
those markers span a practical region. The conbi ned
patient and control groups can be randomy divided

.into two sets, equal in size to the original group of
patients and controls The marker and hapl ot ype
anaIyS|s |s t hen repeated and the nDst S|gn|f|cant
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alternatively be readily identified by sequencing the

region or a part of the region identified by the
worpookae®7Df the present inveldion in a group OPCT/JP2008/056262

i ndi vidual s, and identify polynorphisns in the

resul ting group of sequences. As a consequence, the

person skilled in the art can readily and w t hout

undue experjnmentati on genotype surrogate parkers in |
[00phkage di SegytiRnsfusEntRATAPE NW H@JW&%%%Y@ My center portion of

S ' nerein. T ' K
e IR 35 ABBALLIOR 3 G bR iy amber 100
Thélekfhueeht pbiBion NBME iPrRekitidred eby afiwee réUingRir eGhNNGind has a

associ ation to the cardiovascul ar di sease, or a _
substantialbt iabihpilewy baex tshapec arkfiroexesanlé.atheditransluesnt iportion 140 is

o o RETRAPIAP SR8 S5 1 Bt o
v 308! BEAEIE) SPEBRISE IS 1 nh U £ Pfor

frofmothe dfedr théengl dycpetietbinhined distancar dTky psie wif afde walls 140b is
di sease. The present invention can in certain

corarpigd tarwitonp éacp i @nd desofrent Vil kida; the ;@p ?va?;ﬂ fe 1; connected to
tor RS o 3¢ B AR o €L e TS, 8 o Bl et atpa

conMetRd $0bEHAH 2984 bAthetrGR AP 14V4CANdARE QRRWRANLs 1406! UlRsteover,
steps of detecting the presence or absence of at | east
theomdthaiflthd fontfwall 140aaslesothen el width pifthe fnoat faee 41.usi ng
met hods wel | knong to the skilled_person and furt

[008é5cri bed Has anslucepfpoptiens His copfigws &cbh%saélfiwsﬁbeg%gtweena

- as . . g 0
AR e Y T U5 1Tt PR ML A ORAT S
- optida$ KerlsbNGo€ 85N E.gdEKdt6 AseHuStES GRRintdd ol thy recdtding apparatus.
_cardi ovascul ar disease. Alternatively, the invention _
Light gmittedplya tiei lightremitting £lempng passea daouglvthersids walls 140b and is
i nf tion about the genotype status of at |east one
recﬁ’@’thﬁnﬁ'ﬁﬂf@t'ﬁe&FR’&g ‘g%‘fé‘g?ti bed herein to be associated
[oowsL h cardi W@&Ml@en@P%QEQ4b%as MR iﬁgels spale 14D BHBed therein,
disequilibriumwth at | east one marker 'shown herein
which ibdefusiosy th dtbntviwiall 1el8a,cthe ils cudliar1 40b sthasey wall140c and the

ot her words, a dataset containing informtion about -
botiare vaileid; ¢ Therstiggo wall pasitippsdebetyveemiberipngs space 142 and the

. no ounts at a certaihn_ polynorphic mapker, or a ..
inkRRIEP Fo 3 1B RineE o6 g% BORERER B, U sorutcation
witRtES RiGRr OF tiRNAR Bt 106! t Alsipnal blbéigkg pbHtBhE)of tIlY arm 70 is
actual genotypes for one or nore markers, can be
configarddetd selectivdly epteeimmend be rabswddeom fthecmnemspacai42 baded on
alleles at certain pglynnrphic mar kers shown by the

anﬁ?@y@ﬁﬁhﬂHWQWP¢h$ﬁ$& pabersldfci at ed with cardiovascul ar
oofbpease: Arposil hHqs LESHI odiOlind KBREANA: §Firk storlB 'k Bhe ink
~altele) assocrated W cardrovdascular di Sease, " as
chassMofer Bhdarn B0 Edifibrisat thessigtal bloeking @oitiohrl at bh@ehd thereof,
whi ch the dataset is derived is at increased
 andadloatpartivon 73 gt the wther asd therdofk ) The arm 70 émpivotebly supported at a
., cardiovascul ar. dj. sease (e, g.., arterigal diseases, e.qg.
1ib oE’gP‘Efﬁ‘_ég upFigr EPRdRS g §OTAET of {recpdenBeivheral Wall 51.
Thf S5 Ay DR PASLABA S BERRE bl vy ok o
in thedbk ¥hdhbdr100£r The Ao petbmeRthas Bthollbe fori@thefdin, add floats
pol ynmorphic marker is correlated to a cardiovascul ar
on diquiech suclbhat ghice fleatcpartjoy dAongyrs wiwwaad fapd dommward based on the
pol ynor phic marker to a | ook-up table that conprises
correl ations between at | east one allele of the

pol ynor phi sm and the di sease. | n sonme enbodi nents,
the table conprises a correlation for one
pol ynmorhpism | n other enbodi nents, the table

conprises a correlation for a plurality of
pol ynorhpi sns. | n both scenarios, by referencing to a
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t he boundaries of the hapl otype bl ock as defined. This
i ncl udes nmarkers that are described herein (e.g.,

W aimses3419 36; e.g., Tables 3310, and 21), butPCEYP2RISE6262
i nclude other markers that are in strong LD (e.qg.,
characterized by r2 greater than 0.1 or 0.2 and/or
|D| > 0.8) with one or nore of the markers listed in

Tables .including the rkers set forth in Tables
amaunt 1qf %Wﬁ@n r&%eh@ﬂr@r MO and e HRPINeS chaged on the

mo%]ﬁerﬁ RP ‘ﬁrcé' ﬁc?att ?U‘t@ln% Th 21?‘#4' ﬁ é)? |§18h'é1{j thifle gﬁef Berlpheral wall

excess 1 n oun

51 Q@w&a&%&m&%@mﬂom Yfa&&ﬂCﬁxﬂ\tﬁéSB@tlt(ﬂﬁ fateSI3as RefcH@S® Fig. 6,
mar kers and hapl otypes are thus protective for

the cibr7di compsises asupposmgortion  canfigyreddn pisrotablisupper shajarm 70.

00K kers ariEr 33% %ﬁé& cufbait 0 Pesiondh, SSby e iR signal

blogi.{iﬁgg on Pt ?% it EHeSinﬂér Egt% lpl_r2e\§l?é?1ta SUPNEBA bunt of ink

I nc ing cer otypes onprise, in sone cases,
is storabinthe aitki chantber mo | dies eganple] the Riphkiblacking gomoSNEs:ontacts

and nicrosatellltes Det ecti ng ha flotypes can
the hogtermpval Hdgd mf th@ttwaélgcw PRfiqun 14t o maintainthe r51gnal blocking

rorl 55 i DR B0 6 LRAREFRSERL, BRYIRERIG

amO\ @R loP iMPAStHR linld %ha‘ﬁn&fr 10811k ©4s§ t1mch PlelSRARINBA ARPUMISS ink, the
can be verified using standard techni ques. A

float pprtesei’ mbv&seqund,eandftha sighalhlecking porftion 72 moves out of the
) correl§4 on woul d é}lFlsher xact test g wo hy
inngr,5page, 9?5%%&? Y f1 ampuRp p Bk ramaQSén A he ink

oS OHP SS9 B i e op Y . o8 cen 72

posaibhed vithixetheinidrispatet 112, MHOKefanilé, eheptitalafdon! Pk as & photo
more frequently present in an individual at risk for

intezauptiiroisassed| tarmdmgﬁa\ybethqraﬂrﬁemgw)blom aewignt B ishpositioned

- %@3 uenc its presence in a healthy individual

wit { a%hereln the presence of the marker allele
haplot [ ay i fs

(00811 270 ocongerpiig DIHEST (HE of ImERE PpAIH S Lahpfich B findrica

valod $terage olambarsstfermat inrths kontefhke4 5 abavel the keagsbucent portlon 140.
di sequilibriumw th one or npre narkers found to

Theaggla@smrw Ghampeg 26 ds OPaR 4o ths oatisgléafsfemamrhqdud?% at gn end 82
dj d
e ccPlolle it aBURRHE 57 dhen® RoRdUe BRI EARY Sy boay

- 20,3848 K@flﬁﬂﬁlﬁ%ﬁﬁﬁlﬁné@%ﬁ wiflede QﬂtEhUr i t‘ﬁé‘i’lﬂ@ chatbRR 100 at the other
individual at risk for cardiovascul ar di sease

end(thérkeft ed), conpared to the frequency of their

00BBE "B ccerte" BF  PHUC! BRTP OrEIRR SrOGTTTSer (UbelsY U gpism for
soldsBGEG ARk g%@g@g@h@ bhit e h NRE UhRS UrSREIhve borage

cha@&bRf 65 td 1he ihteEbLasad ifudmaidet DO0.1 tBOr ek #Jlen{h@&@[ intake portion
disequilibriumw th one or nore markers found to be

. 80 eaynprises povdl vsielemeant BAi aspaingBban sehiliogasamles 83, andwaedpedS. The

lval??'wéﬁnﬁ elS&Péfégng‘% Poo;%g' Slweﬁieaéh 41?5%%015%@1%33%5%53 26 in the
vaﬁv‘&&efa#é'cﬁgmeaesﬂ TR G bRhend 8P bokBrifBIL1id B WA Yod 84.

rese i'n an 1ndividua or car | ovascu

Th@lc@emg attachgdao ekt dutet dtpefof eleniaidcs? of the Raive sporesedamber 55,
in heal t hy individual (control), wherein the

sanﬁweémgctbe 8¢aling anavglrek 88 sharebetwierine atlihg €ap BS and thessaling member

"susceptibility to the cardiovascul ar di sease. Study

popul ation I n a general sense, the nethods and kits

of the invention can be utilized from sanples

containing nucleic acid material (DNA or RNA) from any’
source and fromany individual. | n preferred
- enbodi nents, the individual is a human individual. The
|nd|V|duaI _can be an adult ch|Id or fetus The



incentive for inplementing a healthier lifestyle
(e.g., lose weight, increase exercise, give um
WG pmkilzay79 r educe stress, etcltd, by avoi ding orPCT/JP2008/056262
m ni m zi ng known environnmental risk factors for
cardi ovascul ar di seases. Genetic testing of patients
nay furthermore give valuable |nfornation about the

PiF iAeh TDIre dPBREG Tregeiah g 9An 630 4 ki gAl g member

83 911%‘ e datﬂ%é;{}ﬁhcé‘& e%‘%tﬂeo desaf*an'aﬁdc' Wﬂﬁ‘éatmg%%rt 81 is formed -

resen I nve n be Hug—he lse
by a&&ﬁﬁﬁlgﬁ Rbleb,ndGaridéioy ascal aitside SE &Revalve bedrbgt ﬂﬁimber 55isin
di agnosi ng whet her an individual is at risk
fluidlespainapiieagion visedivlcovewnichting pors 8 hs eThestod$4ds inserted into the air

coner e nor Bl f derits ?35%/ AL SR ey of the

air Qf)rrlg%flﬁuogfl ﬁ&g g'l \?\%Fﬂtthé%@ %ﬁ divifl aﬁ'lfﬁﬂz@ rh&i between the

tlo as | i natTon mnt
rod 8¢ nd she intetion avallg of nhsvair kmbﬁnmnk@itmg poetr 81, | SIPhe rod 84 projects
assessnent of an individual for cardiovascul ar

outgfasdem. thoveanjerfod gheolid 3% Hisowehrtbe alr remmupjsating port 81.

106355 o b1 op Mg e v LR Ji8ERdRe SANEURBRRplhBit s, te
lid B8sHQ& b%lfdvéénq{jpdsﬁldﬁiﬁ vtiith 8RdidC88 chiftacid thbisgf g'rﬁelﬁb&m3 and
assessnent. These include, but are not limte

a pagigon gewtieh, the b BBrig seqtagters fromhths iseingam¢rmbery83. When the lid
wai st -t o- hi i rcuntf ce ratio, famly sto f

88 eantacts thesteating mar@slagi ?)P’é\?PB‘&%l}%ca&P&Q%géds closed, and when
c 0 yg3

the B 80 Rl Hord B S OB 0, PR R P b 51 s

opamaertrlglycerlden1a | ow HDL chol esterol,

hypert ensi on, el evated bl ood pressure, chol est er o
[0064)el s, HOn thaovabet sprage chpmbehd5.cthe epting 86 urges or biases the

valy} BB R g FRToR S Blost B e it G e inside of th valve

stoka%g '&H&ﬁb@r% toeNEbstsidMRF H%d@al‘l@é%mﬁé eh&xﬁv&r a5t th@ﬂ:‘By RGusing the

used for such assessnent, i1ncluding nultivariate

lid awehbyes 88 tocohtacti the isealinggnaslsir@3, a€habethe rod 84 i presded toward
herein. METHODS Met hods for ri sk assessnent

- thec%hcﬁ @9%@ ¢hamber 3 dbe lidr 88 abther yalua clegiert B7 sprprafpe from the

e inve t|on inve
seeffE SRS Rl Qs s B omhihec i BedrEfeys the part
extEﬁdii @ohi th¥ ididé 65 BRNGAVE Qofigh REAABAUST o REVRsidOsT e valve
cardi ovascul ar di sease, nethods for predicting the
stoerlgt ebembanEs s cm‘ened tdnérthqaeomnmnmgem bétween the interior of the ink
C rd| ascul ar di ee, nuycleic acids, polypeptides

ch  Bdihecoutige @ % TR body P Kiaele faii Bigksnrortion 80 is
est&%l}sﬁec{ or\%’ﬂﬁ Sa?ryﬂ{)]vgl % n gutf 61?&?&181% %Bhr%ﬁér (R) g%t &gtalr intake
| a ar S

suscept rdiovasc I Sease are
poiof BT abS 9ﬁasl§l)te tdfethk N¥RFibt 0N thd Atk Bdrhiser NEYON d@uhl"zed as the
certain enbodi nents, the present invention pertains to
 ambignhprgssue. dlagn05|ng, or aiding in the diagnosis of,

di ovasc r.disease {e.qg.., M. CAD, A AAA o e
(03] ke *pakelErisg: ries 1) i fiksurply EsonPicofptises a cylindrical
va19§‘% |ra% %ﬁ&r%é}rsﬂfoﬁﬁ@@ﬁ]k h@ﬁfroﬂﬁfaﬁéﬁi BOloRAKL 'trghufl@crent %ortlf)n 140,

a s at genetic narkers appear nore frequ
and theswabjeastéragerchidintt SU 6asperoiethe augdidevetsha/nain b’ddiy&ﬂ%.ﬁ end 92
or subjects who are susceptible to cardiovascul ar _
theggode aEke valvgrstarage chambaraxt extends imba depthidires tianegfithe maisbody
a nethod of diagnosing a susceptibility to
cardi ovascul ar di sease by detecting at |east one
allele of at |east one pol ynorphic marker (e.g., the
mar kers descri bed herein). The present invention
descri bes net hods whereby detection of particular
alleles of particular markers or haplotypes is
|nd|cat|ve of a susceptlblllty to cardlovascular
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Hybri di zati on can be perfornmed by nmethods well known
to the person skilled in the art (see, e.g., Current
wee@B0zBls in Ml ecul ar Biollogy, Ausubel, F. ePCHIP2008/056262
eds., John Wley & Sons, including all supplenents). |
n one enbodi ment; hybridization refers to specific
hybri di zation, i.e., hybridization with no - m smatches
(exact hybridization). | n qne .embodi nent, the
20,@@% i) gﬁ‘ldi OnpyHeatiop gyith theinteperek the 1k phambes 40P ghthe other
Fgh stringency. Specific hybridization, if
mug@é%@%t, is then detected using standard nethods. |f
[oosppci fic hyky iisk 2@3plppoftetuns et veapriddiea RuREheckRfisth for
probe and the coronary artery di sease and i n-stent
selgctiyelynepsining- arsk olosing @d inkgladi extardidg ifrom itee erd 02 of the valve

sanple,, then the. sample contains.the allele that is .
stoRgR B R A T8 Bk U TPHALOF D duk AP Pesign 90
9 | . r
corfiiies b Vo clritop Vo shifig DO Rafing RnBer OZRAE S0 D3
[006Wpt nmake Tie eaphdPlivhtyqehedto tHecoperesdpet ofi thy end i9Anof the valve

mul ti pl e probes can be used concurrently to detect
storgge chamber ¢heandwiebingdhe sealingamember K thexehetwegng| dge cap 95

a8 Sl ap b d SR RGP € ARTPyRE (g bigo os

an@ﬂﬁbs%amgl hRhiben93 akd hRhed WRICORE &dgé f0thé end 92%f the valve
or all of the markers that make up a particul ar

storagp cbamba) 34, Betimcsuppty pdrt Ohés framed byl the thraugtehalesfand ftiee ink

ng e Gl SR B T i Bl g oer 54

ABPLLAEh TR S oF RREPRA T g 105 moune

the Ad¥vidgecmbemiig portidtP6. | n one preferred enbodi ment, a
nmet hod utilizing a detection oligonucleotide probe

[0068hpr i si nglnathe| vabvecstorage chemberyS4rthgrspripg H6 wges ot biases the -
termnu nd.,a quepcher at jts 5 termnus, and an

valis lEmeBt IHT B Eeelion Fugiose e dnk patpeguenbat e S g demsnt 97

corffthy ﬁé‘ &aﬁh% Hembi Sl c&&n‘&niéﬁﬁon %é%@eﬁgthé 200839 of the ink
The fluorescent noiety can be G g Harbor G een or ,

cha¥filer MO0 Yaid! they, outsideobh ette midint bdalye20 lisipreaentedt Wiheatthesube is
The detection probe is designed to hybridize to a

insegtrek intonthe ikotupaly Rast Pl Aketubs apshep the pdye elpment)§7, and the valve

cle TR BT % BRI b ) hecorkil, (G o1 e spring
96,t4Ma the iR Guily I‘pBR glefsespleh &) QK&Gﬁiing-'ig,ethg %ﬁﬂl@lﬁﬁca{tiﬁg%etween

short ol i gonucleotide probe which hybridizes to
the Dhi&ripe wp Itlzxt ;mk3chambeni 0¥ and che tnatside tofche amipbodye 20 Fhae the ink

Suppl B0 80 TP R ShC BB T S SRR UG Reied through
the%el tgg%é %%O‘%ﬁ”%a%gmﬁgtzﬁet h are bound to the tenplate.

rea synthetic abasic site that is :
[006\9/]3 ogni zedARyceaddPOAVMBY 6 FsrehedSH it B fARUBNIFGhEREMe 50, and
I'V. The enzyne cl eaves the dye off the fully
a repepysH epoetiom 6§ isdformed irotheghottom, fabe ¥4 aditho franlecd e The recessed
det ecti on obe containing.a msm . , .
porighe o 461 BhegioPiboBAL s e 2L aadoHt (Ripesackie 8
. , r .
res RYSH: GERSEDR TRl it B BEEO0E im B AEHE far portion
206 0ihe nein bbéy Pe i wverd by thecslet arhniben 2pr 0DRe pfeckag ofrip 210
. any suitable size, although preferably the probe is
is fyteadatoi the regesshd portion 39, end %mwpmst,rlptMé ip figed to the recessed
from 5-100 nucleotides in length. I n another
enbodi nent, the probe is from 10-50 nucl eotides in
| ength, and in another enbodi nent, the probe is from
12-30 nucl eotides in length. OQther I engths of the
probe are possible and within scope of the skill of
the average person skilled in the art. In a preferred
enbodi rent, the DNA tenpl ate containing the SNP
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susceptibility t o cardiovascul ar di sease can be nade
by exam ni ng expressi on and/ or conposition of a
w@ologpzate de encoded by a nukfeic aci d associ apertymioosnse262
cardiovascul ar di sease in those instances where the
genetic marker(s) or haplotype(s) of the present
invention result in-a change in the conposition or
expression of the pol ypeptide. Thus, diagnosis. of a
porgign S8ptq Provideysecurg %ﬁ%ﬁwagemesp the wan partion P Oheandgthe cover
nw?ﬁep%?nining expressi on and/ or conposition of one of
ese ‘pol ypepti des, or another pol ypepti de encoded by
[00g0nucl ei ¢ RéfeftimS®OBIAIEd drind erhgt ehvasted|1a0 idifoAAERIN the
in those instances where the genetic nmarker or
frontafate ¢y pbovsf the ivel v stagaget ciamben £ §,cand racspuing starageachaimbeg él1 is

o5 BTREBAY 4Bl BERLTerL R YR s e
ch fs SRPYNESFIOL AL &?ﬁ‘e%ll? @P&*ﬂi&y ARGHDAE egfeﬁ(ﬁﬁg?%(?ﬁk'he front

play a role throug ect on one or nor
fact ¢ sewardlaarbinkgshaabef ¢0Q, sutlh ehaCoKIa# auredr POMDABIPPriag storage
Possi bl e nechani sns affecting these genes include,

chagnbgrs 118rqndld, isppectsglydefipe p dartioafof fontfagn 4 knaReferring to Fig.
ligin teratjons in relative,a nts of
8, G ebf e @ L G2 S ronliobfd Rk g TRiNE sTordey sgmbers 110 and
1115 réPkétively. FHok RARPRN e4dhBE¥SIR Iehil fspARRS! 31 aAdI 04 Q412 otipl&d to the
cytoplasm and effects on the efficiency and accuracy
frontf fate 4h<dt ame @nd ahdus coiupled to theemowato diemher 21tdtghe other end.

AR ING I SRR TR NN —
el LY 05400l RN AT 3 PR U e

andefht @RdvabBR: BEMBercXI 0 5 lifdirdtayorift besak thd &dil spiags 23 and 24
even as far as tenths or hundreds of kil obases away,

and the frank éagsrdd mandethe meqyiable ro¢mbergdnee., Bythaat deapt one otber element -
the presence, or absence, of | eas ne allele aof  at

positnel G REReg S 581 SR BETaT £Bf 28rndite Foak Bice Frandnbf ppvable
¢ s th . h .

e iy paaRarey 2% AERRE ol S LD i e vable

mefhdtedl iaday diorh tRe ifihk €ice 41r by apploing e biasing tfbreepioethe mhovable
i nvention can be used for assessing ex&éession for one

megberdl-e Mpreoper, mrEemosablbandeprRNY Brgthe gnovableanemaber 21, the

of nethads, _can be use or _detectin [ of ei .
spriie, FEtUE e B0 BAC G isnlRe gl RAhE T are sufficienty
separiied Grog REEH oBRS AYiSthe Ellléiglﬁ) dirdb@ish &SMihk! Ak body 20

i mrunopr eci pi tations and T nmunof | uor escence. A test
positzoret eadfacem @ epposie endssofaths efsmd dadeot ] fith éhepheglendiecctibn. In

an alferatign in the expression and/or an alteratjon
other,wegliphgicoil saripg 23 h%pcpf&!%i glosgrdo ééf‘c%@%l epd, ogthﬁfaqrﬁ ifgce 41

thaﬁ?é ﬂleqﬁévglc Eﬂ?& gfjth\éﬁffcﬂlt ¢ reqliloX&fﬁﬁ%lcg{l sglitiﬁ% 3% §s &g&io eg closer to
alteration’in expression of "a polypeptide encoded” y a
theNoWéieind T ehefraTac A1t Ben W thb uppdr@h@ vt Utonk fleHigase
can be, for exanple, an alteration in the quantitative
[00dd] ypept i d& sepportisg imember 11 is fomeedaatemrfrondend of the top face 43
pol ypeptid roduced). An alteration jn the :
of ﬁﬂ&%@%ﬁp 9-or T SURPREINgJReIRbe el 13 SEBRALH § moVAble agrabeg 4 1q such

| .
RO AR 2 SR ATSGUL L3RRS} S0 e pporin
‘mefibe . 115 Elite thé QNdig angdlt thepdbyiPtmelabar 2Df @The movable

different splicing variant). | n one enbodinent,
megibayRbds slidgbly supportsdtat Bwpi pojnts by dhe dippogiieg) member 115 and a

di sease is nmade by detecting a particular splicing

vari ant encoded by a nucleic acid associated with

cardi ovascul ar di sease, or a particular pattern of

splicing variants.Both such alterations (quantitative

and qualitative) can also be present. An "alteration"

in the pol ypepti de expression or conposition (e.g.,

t he CDKN2A and/ or CDKN2B pol ypepti des), as used

Y a o T

e.g., are



and DOS1870. | n one preferred enbodi nent, the kit for

detecting the markers of the invention conprises a
waledosatison ol i gonucl eotide prbbe, that hybri di PEBIR2008056262

segnent of tenplate DNA containing a SNP pol ynor phi sns

to be detected, an enhancer oligonucl eotide probe and

an endonucl ease. As expl ained in the above, the

det ecti on ol j gonucl eoti de probe conprises a .. )
SuRpOIeCREmA 1S &Ssyfﬂ&d lgtepuplha suppertmg merpbsrlls isdrfegral with

r [ L ' ; cer.,. .
thegFE 36T, he shponing Eielish I1s WheRReER BN Rrion 118 extending
ver€italBl upwahll Elog e AP fhcRR@s, a o BSrtioR 409 kxtendiRE from an top end

fluorescent noiety can be G g Harbor G een or Yakima

of thefirg\portinn Wii8Ha thesdirecsion of insagionsXdeintparabiebtoi the topThaee 43, and
det ect i on be i,s desi ghed,t bridi.ze to hor t )
a Mok oo b2 Sertnsticas T Riant £k 0B B, 54029 SR T A ctpring
be § IS
up P A 12050 be B e 2Rl thSecohif ppRicAMUIGY T K Tage 43,
whichealldetsehd sexongpohion M9etocbehdrin elie hdglat diteotién of the main body

ol i gonucl eoti de probe which hybridizes to the DNA
20t enplate 3' relative to the detection probe. The

bes arerdesi aned such, t hat sinal e.nucl eati de, ga
OR3P ors et hECTPPREm g Empo S, P Baiidticng Sk S es the
su}fPldﬁin%%érﬂEerpflgpSnd"lﬁ%bshﬁin_@d af @ e RAd to? thd'Bott PARL A of the
he gap creates a synthetic abasic site that is _
frame $6gnil'he duripprting memberutlociasategralivfithabe faohe H0c hshemmprises a
I V. The_enzyne cl eaves the dye off the fully
first @ﬁﬁr@n%{] g¥igndiag Setticaty slosmrvard, dromy 3610 botel digredd, a second
| a . Sq: . .
pofiEh 32 R Rg HrF AT oA O B8 ST bRk GP sl P ircon of nsprton
30 ip@alel tasxebstornfacef44] hed phesk pefiodf 128 Panhéd stdnafront end of
all el e defined by nucl eoti de sequence of the detection
theseesind postionbl@ Spad festendiang dphavwaed-ect i on probe can be of

suita S| z al t prefer apl h robe is .

(OFRY o 1 vel yRERGHE T FRESoAE SIRIGER ek o I0AR: e B arls mereher 21
an® tht0QDVEM lefibbt 98SadcBrdisd & Bn ehﬂ)oﬁﬂﬂﬁfrﬁ? OF SR B LR NhventiBf, are

probe is from 10-50 nucleotides in length, and in
demcted.heThe ndaodt meerhbert B2 hasole cortaiheoshdpe; 3hd is configured to

nucl eotides in length. Qther | engths of the probe are
accgpunqdgtecthe rrar ppitionR 0B of the wrinthody 20ithereir  HThe caves mggeber 22

er skilled in the.art. In a preferred enbodne

haPf BRERY crzplib ¥ R futsy Pe B EE RTORIDRT ¢he cover
meAi¥B? 23 b&Hpies RAtMRAIRS €2 fedigarldeaietifg tHeRehD) fald 4P bf 2 main

detection, and priners for such anplification are
bodyn20,uadteg wall 2h2 facisgyend chvering| the so fiacard3eofbthdimaintbody 20, a

v RS L e e o PRI o 20, e vl
21 R0 BN, LS SHETL 8 G o RRNPAT 304 i wat 216
facigearidediveAhe theyriBERida fcb A8 dfhiBe Ussin VodyR0i f ThE WaHs ©32-216

i ncluding nodified A and nodified G The use of '
definsch maeﬁgbmwhichris penfighedd o acoommoilats thermgar pretione2@b.ngn an
embS RGBT 1 PGB O A Y o e
top BAEE 9BSHN he! AGINBIdY 59 deBHRE quuéﬁﬁl '%c{)s@gl'O@USthereb tween. In

containing a [ ow pércentage of oF ases, 1n Whi Ch
andthsh dnitedieny & Matéligg eapedinal the fofméd inrtheaop HiRke43 of the main

hydrogen bonds to its conplenmentary T can_be used, or
- bodyo0, @ orex s ifergnedtin theetop iwad] 218raf dresgayermembesd. ons
contai ning a high percentage of G or C bases, for
exanpl e by using nodified G bases that formonly two
hydrogen bonds to their conplenentary C base in a
.doubl e stranded DNA nolecule. | n a preferred
enbodi nent, nodified bases are used in the design of
the detection nucl eoti de probe. Any nodified base
known to the skilled person can be selected in these

o o g L S



subsequent nRNA degradati on by processing P-bodies
(reviewed in Kim& Rossi, Nature Rev. Cenet. 8:

WA I®sAm47¢ 2007) ). A i nical apd ications of RNA PCTIEIN068056262
the incorporation of synthetic si RNA dupl exes, which
preferably are approxi mately 20-23 nucl eotides in
size, and preferably have 3' overlaps of 2

nucl eoti des. Knockdown of aene expressi.on is
[00gd} apl i sheEh%QrOAséaa% seips 2peand 241 eéesp%thr@fl onyfhe ingeg syrface

of BT Pouer P B2 WRLEICly Bie' Bherifh slibb RE TRy 5 The

proje@uh@ Strips 210 @hdh el arpdt gﬁﬁhb@sn@orwspyﬂdﬂ@g {oOﬂhl @éceSdeBPortions 59
mol ecul es (typically 25-30 nucleotides in |ength,

ancb@Qaf eFtwtprgjeatiag strip 21A s Figed taths)receasedimirtioms9 Sormied in the top

fact 5 pEiGRen Do i BPisoRae SRy eGP EsbEecsesed porton
LR At s SEAL B o

an@din@&r@i@nt&umﬁsr@tmlyfmgagéd vivo processing, and in

sone cases _provide nore potent gene-silencing_ than
[005bor t er deEhengthkﬁ‘« memben 2] hammn@umréhmm@d is configured to

05). 0 ure Bi echn
accHRSRE3as fibSmegin 23 of e RabCrody ARAESFy ovitg g gple member
21 hh@RsR thafd LERG| &leﬁé t&%&eo&éf’Eﬁa%%'d}nthe BREAR YIRS  The

i ntracel | ul ar concentratlon I's difuted by subsequent

momijld: netimbies i20 nompiBises o rftanaswall Bdpfaesettic SroRtdacerdidofithe main
g-term_stabl e knockdown of target: transcn

bodé{sm aiep wall { 3, pevering thestep daceid3of tharmain body 20 ge‘éom wall 164

o 4B 0l e SR OGS SUCRE 3R s

facSUNGE tlBNﬁamFH@Jd? Q0! &5d a FHpkd wall 166 sovaNAg the Bk sidedface 46 of the

shRNA, act in a sequence-dependent manner, the
- mainabodsh28. ofhe hwallsr HiZehi6 defiemei wacq dhagein whishriardesfigured to

and I es .S forth in Tables 3, 10 and 21) can
aceg %ﬁgg&? IR{"\% reagents that recognize

003peci fic g Hlighie GAMMN66SIRhISRGR the Front wall

T R e T

16 himpthe tdgpihsdirectibm ef fheadgintbodn \20rdndaoyer thisilef sietface 45 and the
nucl ei ¢ aci d nol ecul es conpri sing other

r ecognl Zl
right| §idg é@eo%g ﬁﬁmeowpwebodyrﬂ@s eThggeforg, exlgarithe mayable, mgmber 21

sids B e i s BT e et S811B6 ABias MR bR Pripds e fae

45 Qﬁf]thg ?1gH§ﬁfié1fac@a6 tﬁ@ﬁ %@%'&o%%@mﬁér A slldfe§§m$d{ﬁl'§| ng
di Sease- associ at ed genes or di sease-associ at ed

[OO@éhe var i aimt &) embodineat ofthegprbeent sefentior, it least a portion of the
character|2|ng and val i dating gene function

moyzhle membek 2 bhes bstgaiallyhe sameenler asipe Folreat 1@% f sfbréd inthe ink
cha%{ h‘f@%?@g@[{ te Ei\llﬁlnom Pf%q? lgefé%g N§ a?]lllg/gmﬂcgt?%&l% Iﬂ{ color to a user.

[oobB} hods utThd #idvEbIE ARetbéral]l @BbMESsYa isiEnhHBRcking arrangement
chol esterol, stable nucleic acid-lipid particle

185, 8NigrR) bldekmgyarcingémentrit86be dytol‘ut s8jhrforme( Fhirpthrayghasmppsrting
nanqQ ticles. V'ral e very nethods ingclude use
baraﬁgﬁ fi165; ﬂhdc © gaRYRIVT LA a#& a&é?ﬁalngs&oae?%ﬂi% 4 4hcopening

T, 5@% ules are in sone enbodi nents chem cally
180H%n§& rease their stability. This can include

[ooropi fi cat i Rélférrﬁ{g th %52 2(HS$h)t théﬁ:uﬂfut 1 BRig fohf&erat a center of the
including 2' -0 neth urines and -

froft wiadl bfls randithti vt 1\% |1sc¢pr@gmndcte exméhemmlucch@ 140 to
activity. OQther chem cal nodifications are possible
and known to those skilled in the art. The follow ng’
references provide a further summary of RNAi, and -
possibilities for targeting specific genes using RNA :
‘Kim & Rossi, Nat. Rev. Genet. 8 : 173-184 (2007), Chen
& Raj ewsky, Nat. Rev. Genet. 8: 93-103 (2007),
Reynol ds, et al., Nat. Blotechnol 22:326- 330 (2004)
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sonme treatnent nethods for coronary artery di sease,
such as introducing drug-eluting stents and
whemshyaher apy, are associ ated with decreased PCBKP2008/056262
in-stent restenosis, the use of these nmethods are
restricted because of nunmber of reasons, including
econom cal reasons. ldentification of individuals
within the group of those_ undergoing corqnary stent
thegutidg when mdnaw@?%ﬁlﬁm%érr 21 5r1n ds, gacppd ppsition, spchy thag at least a
b o] 0 ) .
poi¥ol s shuch IO FRATL R iy Brb B P BB [ Sl B8 ovable
me@fbeP Ol afsefd iMet SeclRT HB&ESE Fotkexapld)-thé @tout BTEROFIMed by
The present invention also relates to nethods of
remmiing ectangulef pertiphy ramstye dfontiwal d &l mpd thef side ayvalls 165 and 166,

cardi qvascul}.ar,.di sease,,in [ or ona arter
facfitshe SR il 104 b e s Wails IaRRe B AElenoridn 1.5 The
cutb@ @eeﬂ%{b% 33 Bk £Oncl 41 Qﬁﬁwﬁdgﬁﬂ/ t?é dE@&ioﬂt(}fﬂﬁserﬁon 30.
status of the markers and hapl otypés of the present
Whenthe inkodartridge B9 ismpuited it theecapikidgs monnidig paties 276 gshown in
are associated with the variants (markers and

Figa 43), atlightemiting elemept angemnlightrioesiving alemengof ancrmticalseaser 230

CDKN2B)., T risk.gene t he, encode ol ypept Lde
ChER Do ias ol S O, EE00 2h7 1 TnGERES R et RRRCIER e
lighl2Qifting28Bhent Pdssé MkrQULhYthe 2URIuE) 87 EXRI 8RS WaBlVE4(b of the

and/ or nRNA | evel s can thus be determ ned before and
tramhludenigpdrtieal #istirradiated withahe ligl. ef f ecti veness.

o B4 SRRER Ao 6, SRS E50P ok
g A . . t . . )
roRhSATR 9P RS LAY QR ok e 0., e

sigf41fa6dkinge p&idion TIg9 it beiagdeover Mxdektest 187 i@ the vertical direction on
cardi ovascul ar di sease to which the invention pertains

thei fragt wallsL61buiThe signaliblocking pettion | 8%rbaswpletesshaps, @ad awspace 190 -

. fLor ocardial .in cfion or s ept, biljt 0 . .
s fBERPAR N Wb rigPEl PlORKRORS T67- pHspHsoah &8 il plpcking
portiBh 18 @€ fledhidkh 4REALALLE the TRONALT f&fmstxfeétﬁhg;[ﬁéli oﬁg ngs in the
transient ischemc attack or stroke, or susceptibility
sidé ovalis t 6k end he#, heygectivelyt r eat ment for cl audi cati on, PAD
or_susceptibility to PAD;, nethaods of treatnent for

[008¢Lit ecor onBefprringneriigel 3, dheysignal eckingepertign A8 is configured to

- ST- el i i al ..i nf i NST. )
entf iy TSl it ZYE SR Ik Rpuibelt R LDchioFdet dn R garridge
molufifing BEoh My 6" éllﬁigl e Yhourtih UFahe inlPGtrid Rt [P Hfo RS cartridge

decreasing risk a second myocardial infarction or
moshtimgkportiont276ds Thé signaldilosking pontiontli§8 rip $arived adiasresimumbterial

R MY T
el GEEEE bR 1 SRRt | ELPRE Yomed of e

materRBIndRIding LbladlSpighicANBIAlCradtivt§/ e aiphhBblotlAAE Kordion 189 may
| ess than 0.9; and/or nethods for decreasing

be laguricot fareed ofyantramsparent eesin mafeoinl. t rldwtsignal blpfcking arrangement
ocardi al, infarction, strok r - PAD), .nmet hods ro .
18§ Yeorhid g0 Cahiie Apodkal pab 236 958 apifE srioas 24 Sprovided on
t % .1 r i . . t .

e T i BRSO U G R O BT g 10 0
carf{ridgerh@ueingi poetidd 226. MeTHe sigil biockingiasi@agandha 186 §dtined of a
The main goal of the latter is to mnimze danage to
resithmatesiak w%mhodqgs avkallow lightlerpass thsrethreugly os altah @ path of light

Il ine of disease managenent typically includes one or -

nore of adm nstration of oxygen, aspirin, glyceryl
nitrate (nitroglycerin) and anal gesia, such as

nor phi ne or related drugs. Once diagnosis of M is
made, -additional therapy may include beta bl ockers,
anti coagul ati on agents, including heparin and/or |ow
nol ecul ar wei gth heparin, and possibly also

I e R oy o o o ~



targets.[0005] Both HLA-A24 and HLA- A0201 are conmon
HLA alleles in the Japanese and Caucasi an popul ati ons
W@ Dwsa27et al ., (1996) Tisstfe Antigens 47:  93PA11P2008/056262
Kondo A et al., (1995) J Inmmunol 155: 4307-12.; Kubo
RT et al., (1994) J Inmunol 152: 3913-24.; | manishi et
Proceedlng of the eleventh International

s BPEITRG sbr o BeTeRRE o & 125 G0 10h ey S bloskiDersringement
1864hs osg&(%%a)at-rdr azgs eﬁ{'{d ged}stélgendlag'tl?égt%) wallU%3 andlel}f signal

ant geni C pept | cancers pr esent by these
blogkihg keangement 1 8&iprofictsi fedth eie fisbrit vallyl 61ravidyefrdrn et fi@i twall 161.
of cancers anpbng Japanese and Caucasi an patients.
Thegignaielocking prangsownt § Bacomprisesiidsiendl dlodking portion 191, e.g., a

fi n..vi ro usual ly resuyl t
rib il i 3 b PLropBoncloris SFER omyerpi sidhst T signal blocking
poréiSh GI@{H | The SighdlBlodiENE botion IO G firtB® Mth IR M)'&al path 236 of
conpl exes on antigen-presenting cells (APCs), ch
thewapticalefehsrtd3%e| Thasignabblecking pertisi 1914l th aigdalr blMlhhg portion

et al m&1996 Proc Natl Acad Sci USA 93: 4102-7 g
183 @Géél}e SERRIY PorigaIQ Imierseqt AdFRIPIARE. el i Rines whigh i parallel

wnﬁ 3&% AT o gi ca%?ietﬁfé ?‘ﬁr 58193 ﬁ%@%@é ) ﬂgf'/z{dilag@aéhe %{gf gllblf%ng k ortion

189 and"ihe Rfnal bl6&laﬂéborﬁ6%| 72 ihbefsecPR sé&fﬁd:ﬁ&e Whieh & perpendicular
sci ence, (2000), Vol. pp. 1838-1846). However, it is

to ﬁafusttma@ay gt, hanlammwh@hpe paratielewith theearpesp 31l i aid ‘thearréye 33 of
si ze .and ex ress d on th et cel
Figg A8 ioR S AT GO Bt gk P it ek cspaber 100 and the

- M
R Eﬁlﬂ%do%%zﬁﬁ‘%f‘ﬁﬂf@e P o i tis eqafesgaion
a laebadsoribdd pRﬁEdﬁﬁé ﬂiflde&tmﬁimg tHel B98) of) tHermmknertridge is readily

152(1):163-75.; Kuzushima K, et al., (2001) Bl ood.;
perfgmeyl: 1872-81.)) can- suggest the HLA nol-ecul e- bi ndi ng

_ utide, but the.suggest pe s.not .so ri gorous ’
10BEE i noicy THARPoRE TR BRI BFBidififnea s 0B adffort 498 16WeE end
of theGrant walUF61TARd HFd f]@&g‘ laQdy Sﬁtdnlx khel BRI Wall 361 Ot Dféftal ends of the
chal | enges and dif |cult|es [ 0007] Recent

projtetiag pprtont 181i andcthblligmalcbloeking yrinpgdmmolt d§6 esntaetvthe innermost
@ Ied the con struction of conprehensjive profiles of
wa é

thescarigiqes mopplingperHen d 4o when thedsk santadeet 1<9 is mounted

et al., (2001) Cancer Res.

to %?“ﬁi%%@}lﬁgﬁggfmﬁ& al., (2002) Oncogene, 21:
[0083R0- 8. ; ing bat 168 is co éd tppert thdewil spring 23, and
62?7012-7.) T Pgna%proach enabl es a nn?e thorough s

thegnpartingbati 16§ inconfigarasidosiipporntie ¢od spfing2hc eThet:&uk)p@’tmg bars
nd mechani ns of ca ogenes d. f.aci
16§t [T PP RO SPr{7en G5 RHEUE Yol Rl oeriah et ont?ace 41 of
I
nedFEFUAE00 T8 SRR 100 04: kol sk AR B e srin
stotsige [chgubat 10, hid ﬁﬁrmppsrtmgluaB 16T Bod so A6 86rirésPodiing to the

NM 001793; SEQ ID Nos.l, 2), EPHA4 (GenBank Accession
spring, stqragseeiBmbeEtd Il D Nos. 3, 4), ECT2 (GenBank Accession

W 57 S ) 9 o LR 1 nd 16

extbiERERAMe QrERS D AR M wWil18944 B degﬁghlrééum f the nkdih bpdy 20.
KI' F20A (GenBank Accession .No. NM 005733; SEQ I D Nos

Whkn tH@frontiFiich Z0aasfBanina ey D0ds invertedNnd thé 90y vaBEGhd hber 21
Nos. 13, 14), TTK (GenBank Accession No. NM 003318; SEQ

in 3 statqds Which th@ yoih ARANgRIASGIqresh HEAR RPTiRg: 8Tsige shayber 110 and the
NM 017527; SEQ ID Nos. 17, 18) have beenrecently
di scovered. The entire contents of the references are
i ncorporated by reference herein. These genes are of
particular interest to the present inventors, being
specifically up-regulated in tunor cells of t he
vari ous cancer .ti ssues of the cases anal yzed (see
bel ow). Thus, |nnunogen|c peptldes deri ved fron1CDH8

r—r—t LA A =~ 171 /NN A 1 ZR T 7~~~ ———




pancreati c cancer, 33 out of 43 soft tissue tunor
[001 1] The present invention is based, at least in
- wW@a008/1233m t he i dentificati orf of speci fic epit OPET/JP2008/056262
pepti des of the gene products of these genes (CDH3,
EPHA4, ECT2, H &, INHBB, KIF20A, KNTC2, TTK and
URLCI O which possess the ability to induce cytotoxic

A cytes (CTLs) specific to the correspondin .
coif el L&Y SREAiohe SRtE FRrise JAPBof u hoSIERHuRGpar 168 is
. ' | heat t: ] .
B 8 AR50 ) U v
24.c ahcbioedihglypshptebil apringr 23/ &l 24 are suppéttedEHAG sufgéoking bars 168

H G2, | NHBB, K| F20A, KNTC2, TTK or URLA O. CTL cl ones
anda He9), sespestively. welhe direstiorof axpansine @andicoptragiien ofjthe coil springs

C oxiclty ainst .t he H A A24 .0 < A2 positive

23 i B B o DT itstRonaliateig heficlhiar bt o

[ooRspt i des. Tihessl §[ﬁﬁ1§§ b3 ad@mangd E&hﬁre_&sﬂ&{ cdilSfidhgs, i.e., the coil
pepti des are HLA-A24 or HLA-A2 restricted epitope

spripgp B dad 24hae compréssatliem grotednin thedpriygestofage chambers 110 and

R e b5 el B el e A E T e
. . : iy i

coi it 238l 24 ohée B GRCHe hSWBIE hORL A AEE PR ey from

the tffght OMed 4@ X6 e Shaifl Wdy AdHindepEltdedt oER2poditide? of iNHBRBwvable
KI F20A, KNTC2, TTK or URLCI O, e.g. cancer. Such

mempethdlds i nvol ve the step of ad ministering to a

bj ect i ed thereo ~ EPHA4,  ECT2 | &, .
(008K e, 1 FRORTINEG BB ek aharidr emlics 8o Jpbin oimed inthe
topQhall 63,1 ARt RE-se AIRLINIBHE ¥ iR side n%ﬂéﬁbe R9PhL d8stntially an

results in the induction of anti-tundr inmunity 1s
invensiOestlafiyyy  tRederaiag no Rig t10a)) the sopportigs membey pEpisiidested into
Thus, the_present invention provides nethods for
- the shidggropye hflk-iand apericstingstin 182 extends digmmee bottan sprface of the top

L nvel.vi-n e ep of m pi st er | t@,1he .
walf T it Y Pt e o P Tk Riple Wdifove 1715
narkhEd2in paftop i projddRhEsEpP Py Parde] HAS gréveV ekl isddrmed in the
phar maceutical conpositions for treating or preventing
bottomiivgHd$d, aisbacias-sectionalishape obtherslide graeysildd iofutGSBidHally a
U-sggggél’@sizgéfn 1?!;3%&0!@’\)':' Bisu{)%)fgﬁg@glemr T}E@an ,/ig?t(r) the slide

o575, T R 18 g v

164atoavandtanl interibe &f tths slidd gbdeE 19NCEherefofGabé slidd gfdove 172 is
cervi cal cancer, chol angi ncellular carcinoma, CM,

narepovedrib per by demprejectiepsiipe®3i osi s, esophageal cancer
o, S LSRR B34 SRR 40 o
mo¥bIC hiedltef 2§ A€ %ﬁppo’i’ﬁﬁ? fng%ngelc f‘fB:fsrinTe'i'féH FhtoGRE gllli%bo()%gj)ve 171,

SCLC, soft tissue tuno testicular tunor.
andTtie fuppseitg mewdet 106 if Undefted iptoothedsiRlenglobosls 720r When the
preventing post-surgery re currence of the disease
SUpReHINE gReBbbbvels imestad dntaghe shdes groeve i1€1.athaprejaefing strip 182

objectives. recgit ed above, it wdl| be understood b
and i B0 ¥ Tiobd 20l BB AR ot "B el ichbbp e dtepber 115
is flithed ihda¥eA! the QuSRtiAEREmEE 1B KenP tdvekd kesSap W Likd BR%hook
©or nore other aspects can meet certain othep
portiip 260 icliets dvar theofrpecting stripah82nwhila p beyelekf2aldfythe projecting
all -its respects, to every aspect of this invention.
stripd 83 a bevel dfacek thehopkingriiam 1 Hbslideedyst cach ether.  When the
alternative with respect to any one aspect of this
i nvention. [0014] Additional objects and features of
the invention will becone nore fully apparent when the
follow ng detailed description is read in conjunction
wi th- the acconpanying figures and exanpl es. However, .
it is to be understood that both the foregoing sunmary
of the invention and the follow ng detail ed ‘
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shown in boxed wells in upper panel denonstrated the
specific response against the target cells pulsed with
WO b@sepistope peptide. Mreoved CTL |ine that VBGI/IP2008/056262
established fromthe positive well #6 shown in boxed
wells in mddl e panel, denopnstrated thespecific
response against the target cells pulsed with the
pit Qpe_ peptide "e" depicts, the CIL-inducing abiljty
ho P%B%ﬁ%gaﬁ- 3118'6@1 QusEdha projerng ayip I3 age.Ahe mpvaplg member
LD 4 = . .
21 el bR be 20 sROR AR ShBIaMRLRRL ol oA 120 i received
by Bhd Pr6EctamsSstrip a82 Widn khiendishétambiass agtmpledshatief sPbrting
the ﬁpsitivg wel | #5 shown in boxed wells,
megberphi$tis alse dnsetied inpethefslide groopo hEkindthesamse maheert ar get

OB B S S 900, £ L R Bl e 21,
the fHvabERRAABA A s ;egél\}(a?%gxﬁ Be¥nt £k 43 %ﬂ? %éi?g;grﬂ%%sgﬁ and

pot ent | FN- ganma ction as conpare

24.byT HekeYigremimlesd hbRGHerasisfoyce Bnapplidd tb ithe nidvablewmsmber 21, the
established fromthe_ positive well #4 shown in boxed
moyighle gnergesroAbt femais ithdhe fist ppetior (s inghighs2(Whand 9)

arget cells pulsed with,t epi tope peptide. "g"
corehiing S RVaBRcminhe S.4F AR GRSl o Re fagg 41 of the
mainfdy! 10. N@he3h6VablERRAHAO L +8mAAL ik #HeQidsPpdion B@the contact

denonstrat ed potent |IFN gama production as conpared
betweert the projatting sthy 18 kgd theshdek| feR(in &2k and thamdni3dt bdtiveen the

and cl one S ea)t@ahbl 'i(shed fromthe positive well #8
Projechig St Koxand theihogk nepion 124 ¢ Gretheyothgr and; pen an external

S . [
frSEApHEP BT 08 ASAL AR bTARAoN, L b S 21
slide§HfYm (the Vst §o€ifby Jto ahe debehdChbsitiom gstoaeh WePigPA(§Ntnd 8)

specific cytotoxic activity against the target cells .
corpegpawingmotthe mowahle menahes’s' 24 "clasesidistance e from_face 4l of thg main
b (% ity of Epha4-A02-9-165 (SEQ ID NO 379).

0 a4- A02-9-165 (SEQ I D NO 379) denonstrated potent
N- gantma t4] s
OO e BT SR 630as® SRIPAE Trdssine IorfAL|T0)s Riiipned on
the fsurfacet diethp dedrit iwed]l W&l Facitiy thi dvamt ifacebbix efitheahbia. body 20. The

Cytotoxic activity of the established CTL |ine against .

pressigRartion | T4 isdh rpOsitian correspprding tahe redb8d af kg ajyintake portion

Crsr el ' : d [ i
B BB b5, O LS e85
moVaHle bRt 286k lig tRyUESR Poditibh, édalethg%?&ﬁ'sﬂl%ﬁportion 174 comes into

[fig.3]Figure 3 depicts the results of the screening
contefct eypthttbp dispd phd o the noli8dhwhilenthe mnovabitememberr 2t dideh fiom the
ECT2- A24-9-515 (SEQ I D.NO 80), ECT2-A24- 10-40 (SEQ
firsf ppsifegn tP®@5d5 éﬁc‘?eﬁt‘i’%ﬁq&é@ni o-Tﬁm_ Whsedhg mongble mepybes g4 further
. . ' " ' . f
B0 W BORTREHGAR UG L4, pORRL G I8 5 Mkl o
opek thé ﬂdd&hﬂﬁnﬁbﬁﬂlg'p(yrt gespite possible binding activity
with HLA. "b" depicts the CTLi nducing ability of
[008QIT2- A24- IItE16penBEQl §DisNormed) thro@gtT the Apdntowa 1 361 SEQ HoBition

B [ TR —
o GRSl 570, 9 SR g b chn e

diagetel 8f thelcap 95wt inkSugly poRRNIBP buchethatNBE €495 is ibJdrted into
line that was established fromthe positive well #7

andsthpoughi the opsrang W80 sWhen dee: edale membed @ivindn thet st phsition,
speci fic response against the target cells pulsed with
the epitope peptide. Cytotoxic activity of -the CTL
i ne agai nst cancer cell line, TE6 endogenously
expressi ng ECT2 and HLA- A24 was neasured by
Cr-rel easeassay (CRA), and the CTL clone had very
potent cytotoxic activity agai nst TE6. On the other
hand, the effector cells did not denonstrate the
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transfected HLA- A02 and TTK gene as substitute for

full lTength of H& and COS/s transfected HLA- AO2 and
w@odosaeBsrg t h HI G2- 9-8 were p?r%par ed for the nepeElL/ir2008/056262
- control. Cytotoxic activity of the CTL cl one agai nst

293T, transfected both full length of H G gene and

HLA- A0O2 nol ecul e, and cancer cell line, Caki-1

RSN B T
o ] B S AL T3 o
mefubki 2 Lmo&ks fring thd fisk pbsitich tol the s€fohe pbsitios, et leaistd portionh of the

. denonstrate the cytotoxic activity of the CIL line
inkzyaplysrorpgBd0 movehte and thepriagsesitiopugh thsripgniag ARG protrude

. [l Jine, A498 [ | | &2 .
frofie FEPCREILEST | iR La Flaic? B g G8h 1 frgyodiment
o e esianhibn FESLRabpotR0 {L6RA08: 4 ok SR ISR such

' 121) denonstrated ent | FN- gamma production as
that thepar mthke pottivm &(bist miov lexpyset! FoltigpaoatsidEbl 8eGNk zagagge 10. In

.and, CTL line, that was, established fromthe positive
thig,empodimenty gilpfively spalkairilassnoyimabesed hutethopmen Figs. 2(a) and

: ific o in t | L B
2(EE e ERORRLBOP Rl oL P d L S5l dF5 e BYRBH ekl 0
Nevé&tidldss rferfie t6 Fige d), Spt). QRe WENtandESeninehil 8,
ei n turn, deen%ﬁ;t ré%?f: t(ﬂgtqu)Nagng %284-33-p1§06‘?°§15'g1| 8Ddﬂl\rl(m)‘?ly be
formed thropgiHee- foont -wall. 16 Badja®mOte Bndiatigned3yith HhdHBBkaportion 80.
0- 305 (SEQ | y 135), | NHBB-A24-10-7_(SEQ.L.D NO . .
In dhip SR e e THOVble PB4 oyiohes Bt POV SER e ai
. r ." " i . -
Y BRTR BIFUEHED R 1AL A: EELEE DI o e e s
intdKElpottivhiBY i8 gecaksed ifiioyn the Dptiiig 186.Si A thelhovbomerbérdltioves
with HLA "b" depicts the CTLinducing ability of )
fromnihgHiraprasition Bothe SEcPndopgitionz dhy air| ingake-paptiprorepgdns entirely

Wi PR B RB A el 1 corie B e WY UTERRShslpser to the
operidgSPEH. aRSas eABEdimERt | diNgs AR IRe ey dsk l@lﬁétﬁ%lri R0Chen a

t
fromthepositive well #7 shown in boxed. -wells.
comydmshioad thegurintari doptasts ankamdicalal fosdeetd BElrod |184nef the air intake
against tunpr cells, Mapaca2 expressing both of |NHBB
poripp S{vie 9RsDIngd 80 easured by O -rel ease assay (CRA),

the ef r . [ . cj £l G- Q '
0080, e, “ThasH e 0ER EP TRty B reen
invftions Mk\eriridige 0GRS bé PEAdeld byCink Wafiilige 80! | Bpédifically, in ink
lnvagaoi nst Caki -@1 expr essi ﬁjgl IeNHéE but .notge HLA- Agz. 1?'ac'y n
carttisge ct0S thhesighal blackingi arcangbinentt 80fs rapkvBd AZ4a SignaBblocking

I e YL
T S SRR AL NSRS ESECT, S99 T 19

projgttibg freeh the frost wdlh 6 St Bl digiki 81ocking Ipoftéon @958 Bridged over the

agai nst the peptide denonstrated high specific CIL
cutgyelt §87i in pheavpatiend dirpetdm on thefant veadl B%t h Tt stenk] bloeking portion
f 1 NHBB gene, and HLA- A24 nol.ecul e. SO, 3T, . .
199 pormBF S b roRt M) g rats o Rbevase (Rott Witk ohds in dhe wideh
. o S - - . .
i s BN SN e o e BN R UL 1 e locking portion
199 to theSfraftFvallin 61 ofdkpintdvablehmembstill.s Dhie tide weailse8i gl the
of epitope peptides, which, in turn, denonstrate that
cutpyisigB7 Afpymorectaggnlarsppyniggsng, theosijle wallsiggS e 166.1 Be signal
(SEQ I D NO 133), |NHBB-A24- 10-305 (SEQ ID NGO 135),
| NHBB- A24-10-7 (SEQ ID NGO 137) and | NHBB- A24-10-212
(SEQ ID NO 426) show potent |FN ganma production "d"
depicts the CTL-inducing ability of |NHBB-A24- 10-305
(SEQ ID NO 135). | NHBB-A24- 10-305 (SEQ ID NO 135)
denonstrat ed potent |FN gamma producti on as conpared
to the control by |IFN gamma ELI SPOT assay, and CTL

- o o, e . o




KNTC2- A24-9- 124 (SEQ I D NO 202). KNTC2- A24-9-124 (SEQ

I D NO 202) denonstrated potent |FN gamma production
w@goosoraay ed to the control Zcﬂ/ | FNgamma EL|I SPAICEIERaY8/056262

and CTL line, that was established fromthe positive

wel | #5 shown in boxed wells, denonstrated the

speci fi c response agai nst the target cells pulsed with

oy R BB 1SR O G T e cpic
Sen%ga 39fted o gﬁﬂe fartrtd E%J}thg i)g}tld?lemné&fn%:tﬁg IlTR)glglﬁHé of the

product i on &S conpa to the co

inkl ¢aiNgRiged OHol theClrtddeaniowsiig $oktioh 276. albe sigaalebloéliag portion
were established fromthe positive well #5 shown in

199 ésckamggd (of @ @élﬁdﬁ@tpﬁdt‘é@wh ldeess pelc aliow light fpopass tbegaﬁhmgh or

oy 5o Pt p Fv SRt e i « JrE R der U KB Biiaf 191, the
mgﬁa‘ﬁ%él@l N Zhd)the KNT %Eﬁzﬁﬁrﬁoﬁ 90 jheRRed Prde: pla?nl:?’} g a plane

dermpnstrated potent ganma -producti on as conpar €d
‘which it Iperatlehwitb Ithdogrrd wRid aamtethEbr SPGB afSkigy., 2(a)n2(d§,‘,'ﬁh1d the signal
ljne, that was established,fromthe positive wel| #7
blogkiggsportiprotidand. by Pgnal hlerking poriian 72 feferspel serend plane which

s ERRATAR TS bR . S GEb bR pBRR D oy and
the Qdrrdvin 8 3 SETT B4 278)- z;(ti) amdnw suffieiit daBunt\bf Bl isisforbd! i) the ink

denonstrat e that C2- A24-9-309 (SEQ ID NO 196),
chagpred 04 24d ghy gkgn@lSEo@kmm N@tion(72) is poskivoed ipthegina&sspace 142.

ﬁa«%@%o%@%é%%@ E671PE REScdus for RSB AR Bpe e ik
car&%&é@a&{@ nd KI\ITC2 A24- 10-273 (SEQ ID NO

shom;p t ent IFN—ganna production "f" depicts the
[00GT] - i nduci Referrivigl tot ¥igof 12{MECErdARd to ha- khBodihef) bDtWOpresent
214). KNTC2- A24- 10-452 (SEQ ID NO 214) denonstrated
inveptian the| QaRIrd BermR URHERAEHPH A7 @@I@fhﬁ?&ﬁ@&“ﬁ]@y{ he. Entaasds 280
and CTL

corfabpbidd B AT 2eldls S o b Brggt, Yy B R B C A apeed in

parhlelBAXBE widthlvisel dircfiiE" HaBhlcaRAPEU cAAPridER aSBR¥BOAY 281 and a
boxed wells in mddle panel, denonstrated the specific

lockdemr%é aghe ease bdddy 28r ganprmels lasstprags etlambari28heonfigured to
pi tope pepti.de. Mpreover, CTL clone selected from CTL

selgqtiyelyt e s lwacma@gq 1eed 49" theraimi @1 %Féﬁﬁfﬁgl’tl% B ds formed.

thr&%‘fﬁ%% thgéh&?)‘éttlb Yé}atesé( P@%ﬁ?glﬂ "hltlli cds r2%8 g:tlfedTg&q?w the
inkasttridpé YO agdil 0'stb belfadhed tbaaﬁafre@lbe@h ﬁ@inhthé uhde Hoasz a8 via the

of KNTC2 gene and HLA- A24 nol ecul e. Al so, HEK293
openingdfdected full |ength of KNTC2 but not HLA-A24

03 t f t HLA- 4 t. full
10031 P05 56 SPUSPL S Afthents ihe,ttisal SRbR2 PeS Rpsdisged on
theRERLA Fd YAE Bf B SRALR nafiben 110, 1 g%g;ob}gﬁ}gg&kggéo tscposigigned at
a WAEQuifd2eNIB6 Rhich. fofins @Re Alvbed kd 26X7the Sit6abd chéiinbet1292. The

denonstrat ed potent |FN-ganma Br oduction as conpared
0ptt¢@l sensor 30 nsOcorﬁgguxedMabmrﬂﬁeﬁLt Swr efstayink garidgeL10 and 10°

mou s I s G 310 Selet el et b i e nk caridee

10 ggc??ggi %Sigl?fl B?E 1&!‘?0 ég{egt&gmtﬁ Ee(h %T“EH‘:‘%SS‘(‘}WS gé? atév.r?nount of ink

sufﬁtlefﬁ\w&ierﬂzﬂanhﬁraga dnfSaQebhddMg nmi2ddim. KRFCBcahiple, the optlcal
10-273 (SEQ I D NO 223) denonstrated Potent | FN- ganma

- sensPihddR tOBIPTIARS ARkt dferrepteh inckusling @) light- qrmmn@aﬁlﬁﬁlent and a

ELI SPOT assay, and CTL line, that was e s tablished

fromthe positive well #8 shown in boxed wells,

denonstrated the specific response against the target

cells pulsed with the epitope peptide. [fig.8-1]Figure

8 depicts the results of the screening of epitope

peptides, which, in turn,denonstrate that

TTK- A02- 9- 462 (SEQ I D NO. 227), TTK-A02-9-719 (SEQ ID
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hg]glre%‘g\?ng Ele)me e Ct%egtgpt%men%ﬁ%)oip {cgt 1%% ?aﬁl%%rlain controller 200,

and BIRHRRASHaf SibputfldSEoMahy llgﬁté%iiéé}/iin%iklérﬁérﬁ gl §ubd(§131ed to the main . ., - S

extremely i1 nportant |ssue not ed
cortediaB20k Adwasgicalpatio 23 Niy fofietPDR:twSiQhk [lighbSmitthkl,ement and
EPHA4 (GenBank Accession No. L36645; SEQ I D No
theé@h&f%@%ﬁlﬁmﬁe%%@? ORtis@ semsps 280.39Thestpe (of ﬂmoglksrartndge is

AR e i O
D seflsor 28Y .wHth RO Sigh{Padditg a?fa‘ﬁ SfieN 88r the signal blocking

theb@l‘a
005733; SEQ ID Nos. 11, 12), (-GenBank
arrangemeni B iNgseREDIIT 0; OpQEa:Dpath ZNds 13, 14), TTK

100380 ¢ of fcsmisah e e ons Reredrat s ipasrdasets pel surtace
28Mﬁicﬂ1¥orn:lsat)ne‘e@§[5 & fRE Yy Y81 dephd Ja;!gﬁ:q} %W% is configured to

over - expr ess N varl ous" cancers

detadtortmtior alye sigadlrtdbekdheportibAQ99lof ki §1Qﬁal Bl arrangement 186
i nvention, peptides derived from CDH3, EPHA4, ECTZ,

is prpsent atle@temnngbpomm@xh thwlaﬂth@m@:omarlek gamdget 1§ and

d HLA- A24
0 AR B IGHES FLCAG pR 50 308 S orict ot

inteRIpER SR haﬁgmﬁuné%eae&erﬁaéﬂdya 1@3{ Relvt§ Element. The
binding affinities to or candi dat es

optahl sdnder 28Miscroupled-té2hdomanhi cogtrpHet I(N)eandi ekebttfecblgr[absrmmputted
ECT2, H G2, I NHBB, KIF20A, KNTC2, TIK or

FromyRhi) ot el ing e e SuBpicaro e cppirpherd00m, Whandight is
blo?%ed-rbg’:&l s?@Qnggﬁiﬂg p'i)i‘tfonclejl iR tﬁ%}ﬁal Ség?ggv&f ttﬁe %ptlcal sensor

were success
233)Sth8 % ieh@i fl 1 tn@ §1o¢d beme | ARAn eielﬁel{tSEQ bRantiall
NO. 13) ogu c406 (&Qﬂ% 22)E’9 vbstantially
msmotawmsbsedgme@ I\IO 30), CDH3- A24- 10- 332 (SEQ 1 D I\IO

100581 470 ( SERCPLPRERE SBBPR 283 mposRinn shpg Tpusiariome the wal

N N R

cormpétig- pétfion D85 tojeSQrdy tMOwall Surfabp D86 +8W2rdHhb GitefiSERY the
- ID NO~ 376), EphA4-A02-9-165 (SEQ I D NO 379),
storagy zhapherg?81 5 A dropgiphaler28845 fomerzthygugh the cagnqegmgportion

283, 2ol Birk Wb 5 es 0 e U ioueinhels . Shsbmpughpqig2ssis

forﬂ(ﬂ%iz 8]%%39&}0 iddl %%%&&n o(Atz%Qiclo Qﬁ%f?g)oé%ﬁ% DA_{luI\IOEQ Bsg%évﬂigd énthe

inned @ae AD theQeBiné GHQ PdRtidiDR8 3, Tadl, witdnGle Aﬂéesﬁtrild'ge(l% rhdnted in
NO 116), H G2-A02-9-4 (SEQ ID NO 117), H G2- A02-10-8
the(cape 2 H b heofbg A3 jmseriRiamo A=A SuBY SED | uRlothat 9 ink supply

4- B,A24- 10- 305
port 8RR (B CphephR pbiigngs> abiRophecily P BeE 137
[oobglgBB A24- A 1ntabe pbidleR 140 NPosifidRed atK!hE ﬁ%ﬁr‘t%nmhe wall
D NO 174), 'Kl E20A- A24-9- 383 ( SEO | y 178),
surfalc§2(8§\, ARNa cbﬁtaB’Opor(tlSEQ4ll Ds Igositin ) at tie H3Gér padion k¥-t66 wall
% | D 194),  KNTC2- A24-9-309 (SEQ ID NO 196)
sur e the inkpearingend0 soipsertedNmeD e gass. 384 tbfsfsqptact
ID NO 210) KNTC2- A24-9- 150 (SEQ I D NO. 213),
KNTC2- A24- 10-452 (SEQ I D NO 214), KNTC2- A24- 10- 227
(SEQ ID NO 217), KNTC2-A24- 10-273 (SEQ ID NO 223),
TTK- A02-9- 462 (SEQ ID NO 227), TTK-A02-9-547 (SEQ ID
NO 228), TTK-A02-9-719 (SEQ ID NO 233), TTK-A02-
10- 462 (SEQ I D NO 254), URLC A02-9-206 (SEQ ID NO
271), URLC- AO2- 9- 212 (SEQ ID N0 272) and URLC- AO2-
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22, 30, 34, 344, 358, 41, 44, 46, 48, 78, 376, 379,

80, 100, 101, 110, 111, 387, 112, 394, 114, 116, 117,
wd2mp/138% 133, 135, 137, 426¢ 174, 178, 186, ROHJP2&¥56262
202, 210, 213, 214, 217, 223, 227, 228, 233, 254, 271,

272 or 288, or a variant thereof (i.e., including 1,

2, or several (e.g., up to 5) amno acid

substitutions, deletions, or additions) to the subject
pdrilonead ohQERGhe dTiE GRNGEHS G0 HYkHeestrirpeneaie 186 Uind the

are not limted to, bladder cancer, breast cancer,
cantacy pertibn 24 h e@rtacts:ﬁmldam@h end off thel mmectmgmqnml 8 ICI\/L

0BEEET To. carlriockile et oBy tyR it rb CRRELY oPEF g close the
oﬂgﬁ%% 84! Xﬁﬁ){bot%ﬁabl?%&&ﬁ‘é AeC ﬁlﬂ%arth ?ﬁ:r 1(*hd 10’ in the stora%e chamber
cancCer, pancr eat

I c” cancer, pancreatic cancer, prost

282andie lodleeabr 288 B smpﬁ@rtedsﬁuﬁae &df to hé KEHE rotatable abodt an axis
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sutBke 2@7’6?@& l@cfk e 28'3”ad‘é nPthe DMk ehd¥EMe 188k 1ev&€and the claw
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294i 19 positiored at itheootheradndaxdithe foak idver A83.e, A plvevp 289 énformed at the
i nvention also, provides use_of nonapeptide or

lower edee Y ithecopsaing 284 gand is fopfigredioengags the cleme?%4ni no
1OR581° 152° 6 Kl 5 Pids 2 Ug (T R 4313, g Pocesfor piring or

inS3ting thbdnk 3Rridgbld infolhe cade’280Lid HepidRa: WARn thedik éh?t?ldge 10
426, 174, 178, 186, 194, 196, 202, 210, 213, 214, 21

is imsnedzm’iq tt@za)ragamambsnzsmﬂthe 27 286, ths&g@alrtdockamg pmrtlen 189
her eof manuf act urin I mmunQgen caQnmposi ti

off e Sﬂ%nélubﬁw gy arﬁﬁ-"&@’é‘ﬁ?‘i h§5 ?1%. cHters érgasté OPHsE P 931 of the
e

chambee2 82, ahabighzll Blbeidng ﬁ@hi@hﬂewlmﬂtharsignﬁllobloblhﬂg afttindednent 186
bl adder cancer, breast cancer, cervical cancer,

engers lintp gha etidalpath 234rof] the wnticativensor 3B 5r eAt altimeawben the signal

donetrio , _esophageal cancer,,gastri.c cer, .
blaa?%gglawf@l;?i opFt TG dhepeEal pr2b: Tectgnel Bl isscnption 189
ss%&%@ﬁé}f’ﬂﬁ@ogﬁé’a@ghﬁ@ﬁ%‘ﬂ%o tﬁﬁf’s‘éh&ﬁ‘tzpé 4Nt emitted from
. p ncreatic canc rostate cancer, renal carcinoma,
thSGlgﬁt-emﬂ‘flhg telensame passe® rthngh tths ispave! EH0 behimd the Sigaal] blocklng

h%qu anal yses of the follow ng peptides
P%Wb rate that they do not have sig nificant

i %’Bﬁé&s AﬁﬁfSQﬁ%‘f@E (e serpdhs e sorage

 chalig3r 784 1R ARG dndFdP thdsi :gq}i"ﬁgé%ént 188-cBRthcts B ontact
ID NO 30), CDH3-A24- 1 R (SEQ I D

paBbiB24 0 4nd 1G85l e(nﬂE@t]h@ﬂNﬁctlﬁgmmoﬁIbﬁlB céﬂécts fi2-obtithct portion
SEQ I D NO 358 hA4- A24-9-453 (SEQ | D NOQ_ 41)

24(éph his fims, e(c) f hgs engergd mémh%@pg%pgtha?éé (SEQ I D

038%3° sec TERER i st 212 ool 1P e ARG close e

op%ﬁﬁ'% , 284D Bﬁ‘lmfé@%uﬁa@&@d SFEfBel IockN{dves 299 comtbdte tHYfeaP wall of the
ID NO 80), ECT2-A24- 10-40 (SEQ ID NG 100),

| coEerrmembdr ZZ)am;bnreQSSEcbel iBk NOridge1)0), inHheirek2ion Of iBe(tHEQ At this
| D NG 2 QID NO 1
E Al r@%&% boAcste éwrew@ Deshriipgly {hsgwpinppody 20

ol L) PR S S oy g 21 s

NO 116), HI G2-A02-9-4 (SEQ 1D NO 117), H G2- A02-10-8
(SEQ ID NO 121), | NHBB-A24-9-180 (SEQ ID NO 395),

| NHBB- A24- 10- 180 (SEQ I D NO. 133), | NHBB- A24- 10- 305
(SEQ ID NO 135), |NHBB-A24-10-7 (SEQ ID NO 137),

| NHBB- A24- 10-212 (SEQ I D NO 426), Kl F20A- A24-9- 305
(SEQ ID NO 174), KIF20A-A24-9-383 (SEQ ID NO. 178),
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descri bed in BenMohaned L, et al., (2000) Hum

| mmunol . ; 61(8):764-79 Related Articles, Books,
wa2mkoed479 may be used. For exanple, the targePCT@E068/056262

can be radio |abeled with 5 1Cr and such, and

cytotoxic activity can be calculated from

radi oactivity released fromthe target cells.

Al ternatively, it can be exam ned by neasuri ng

sthtfoNAANATR tRE BRUCESHyNmbs Rlseawad thy mevablé thehibRr Pr.esence

of antigen-presenting cells that carry imobilized
[0d8bk i des, aWdhew ileumainbody 20 hefurthlar thovedin the dérectiont dfénsertion,
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rloRTR AES 10 HESHSAPRE) UGG o Bl 2P g

2}mt| gen did not necessarily have high inducibility.
However, nonapepti des or decapeptides sel ected from

[0d62] group oWhpephe deck leaen A8 tik es:oamlﬁdy adoeds endidhe elaw 294

di cat th d
erghpts Bk 419 PORVGR EFhe e AP 5 Tooke ik issmeettpsthe opening
I D
24456£ %4%8%%‘71 1(@@?%%&1@ 16&@5@(’&%3 AAZ}@’HS %%)e’ the main body
2(I &HQe lidk ¢dtiridgd )1 0 rédo@s AR drgiddfeEbo tBEQIl Bprivgs 234&1&)1 24, and the
CDH3- A24- 10-470 (SEQ_ID NO 358), EphA4-A24-9-453
reeugg@l of thgocover ynengher £2- 1mmsgad5agag[§chanm sufape 296 of the lock
' = %AZ4 9-869 (SEQ I D NO 46), EphA4-A24-9-420 (SEQ
© % 48), EphA4- A24- 10-24 (SEQ ID NO 78), :
[OFDIA4- AD2- 9Re'i@r1=1 g%@ .DeNie n%iﬁ)contﬁm&\éo&%n@ol&ﬁ{é on of
I D 'NO. 379) '9-515 (SEQ I D NO 80)
the @ew&il(@Ep@dr@umo 1000, mﬁ@'ﬁﬁnm&r 200194 n(lSEQohi‘puN@comprlsmg

a %%%l F%gzﬂf@ﬁlzgéllﬁ% &%ﬁf)% P Eeaglo Oglly(l é(é) opb(l%\/@%a,)g 2,1 rZa%dom access

R SRAMP 2 AsReleblelibhy ShimgolchoRgratitiply Jog( S hdmory

(HEPROMP20I) and 46 ipplidaian AR2iR-iftebHRQ diRRuNOASIAN)0S.
H G2- A02-10-8 (SEQ I D NO 121), | NHBB- A24-9-180 (SEQ
[O1p#INO.  395)They ZQMOm@amogI(aSE@edrbyNtm CP3B201 for controlling

| NHBB- A24-  10- 305 135) . | NHBB- A24- 10- 7
the SFespgaHVRIPPeEFaHns g’ﬁﬁg% aé’)i’éra Eg??’o% a ypiggram for

dl§rﬁﬁl{ﬁ§f’ %e Qﬁp%qg_ftﬁe%%g SRk 89“% %rgd) 130(')?I f@@ BT D 1s3a§sg% age area

orkd RRRIA-aAR for tOmPéraliFEotiRYy M@ rebfebtive KINECAseA2Wy the30BU 201 for
(SEQ ID NO 196), KNTC2-A24-9-124 (SEQ ID NO 202)
exXQRItaIE. theprogresy. ( SREBR@Y 20roytorexnsrtingaoflags, szscnhe( Wexgto be

KNTC2- 0,452 (SEQ ID NO 214
relahrels byt BIeRDReT BaEBONG, 217) - KNTCS. A2d. 10- 273
[o(1§5Q | D NOR&Z3ihg t& Mp02a:Rt $62hé o5 bhDP hodA 270, the : optical
TTK- A02- 9- 547 (SEQ | D”NG. 228) TTK- A0O2-9-719 SEQ
sehor 2383 and ThekepAledl sehBordIR5 4rSkeQuplEd MOthe? ASIC 205. A drlve circuit
URLC- A02 9- 206 (thQ I D. NG 271% URLC- A02- 9- 212 ( SE
(nppshqem) Serdrivangitheespegifys-rolers 91 the(papey ﬁegilwp%@)ls and the
u@%@&ﬁ:ﬁ?@@’ﬁ@( ?5;3 b e%‘ﬁl]ﬂtmﬁ{‘ucfégie?ﬂg )%Eﬁ%hﬁelfsn%? o S'rerie like to
hB
t 386605(%@ 4@5%2%’5@%&&%491&26@@3122%1%@1%@% S%rgﬂaﬁon ?élatlng the
reQ@ﬁmgle(pparaM@,SO,lam als@ 8Fnnetted to MSICHQS 116, 117 121,

o0 335 358 b o3 Fonkiio S5 S08 b 102 2R o
o 5§05 o RS edt St AU BB Ay 20

added).[0034] It is preferable that the am no acid
sequences conposed of 9 or 10 am no acids indicated in
SEQ I D NGs: 19, 22, 30, 34, 344, 358, 41, 44, 46, 48,
78, 376, 379, 80, 100, 101, 110, 111, 387, 112, 394,
114, 116, 117, 121, 395, 133, 135, 137, 426, 174, 178,
186, 194, 196, 202, 210, 213, 214 217, 223, 227 228
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carboxylic acid and ami de containing side-chain (D, N

E, Q; a base containing sidechain (R K, H); and an
W@e@sati4e9 cont ai ni ng side-chaign (H F, Y, W. NOL/#2004056262

p ar enthetic letters indicate the one-letter codes of

am no acids. In the present invention, substantia

significant honology is, for exanple, nore than 90%

preferably 95% nore preferably 99% or 100% i dentity
Avdordinglykihe ik RUERELI Gty Qisphiaegidcdt atpPedetermirivdalmsidg ffddWéhenozzle

The peptides of this invention can be prepared as a
27dmfﬁﬁ¢1@pprz§1mg1md@ﬁ24 ncl udes two or nore of peptides of

i nventign, f.or, use a vacci ne for di sease . .
04086t g T op EHeBe 230 DRt SRR AR Ry intensity of
. . ‘ . CenT / .
TS, R T Cror T Sl LER, o
such ras evodtago Righalsiratuedni sighalsieare lmutpusteéd fromh the optieadl sesor 230
bl adder cancer, breast cancer, cervical,
basedh earthe Hefeasyi pic Behtureseived by the kight-teeeivingotlemert; gThe sensor

s Slpun G B oDk seRP B ACRhn AN She pfAPkiddbtr 200, and

ance ype "gastfic “canter, “lTver, CLC,
the YAHIR @8rolRr 200 YeRAhIRIthat PeAdehddt TERAF &Y a HIGPCKSA! di%‘nal when

cancer, prostate cancer, renal carcinoma, SCLC, sof
the iekstreeal lavel, eandvaliage ivelue anr curremtr valith of plegpsanderssigsal ib greater

in a cocktail or mpy be conjugated to each other using,
thay g, 1q & Prfetsrayied #tarﬁsl&lém%l%, andfetesmyics dhat tﬁ%ﬁer@%r signal

is @POR BRA ﬁﬁ?ﬂ whdiog e?e%!tﬂ'c%? E’évieljgs 1%§‘sﬂéﬁ§ﬁ‘ % thidlfold value. For

~peptides 1 nthe conbl nation may be the sane or

ex@dhdples g tdetel i a [thadth skt SRl i) L UVE 18RPLigAASVIRIn the optical
this invention, the ggptldes are presented at a high

patfe 231 ofjthowptieal sensar 330 isddockeds andrthatdbnsqnserssignal isgp HIGH level
.cells, ich, jn . i nduces,CTlLs that. s i fically.
sigiiL sihep St ntical Bk SAD ol BScked Dk jotinsion B e dighLsckived by
'_ i t i . _ o ..
oSl A0, LU heP 5756 N AR e i omiving

elgaaitiisblockdd drithspathvéthicilipht Bralteredi r cel | surf ace,
obt ai ned by renoving dendritic cells fromthe

0408 ect's, i apdicak sepsarai3sfupstions én pistantally He samegway as the

o AR 0 S S A BE RS Shlf R rceivea by
theé HighteeséivRBRimdnewar ds the target cells can be :
i nCreased. [0044] Mre specifically, the present
[0169ent i on Refenroigso drigryd 7€) rand rl@€H)i exgenapdaty gime profiles of signal
ng proliferation, netastasis, and_s

preventi a uch of aq
leysls @ g’é s§Bs05 sigals puipuitad fem &tljheepn%%l SERseE 230, a%cp thergntical sensor

235;{%1% Elgrtéouﬁgqan of {hlél'_fﬁi’caﬁﬁ; %eg{l\a 1ed 'ctea-,Tég’ldap:%rﬁlg to Figs.

cers, c e OfF nore o

1M@FﬁdddWcé?QExdnﬁ]ﬂa@ftﬁﬁ@ﬁioﬂlés@ﬁfn@mevﬂﬁ ofitHeQdeMsor signals outputted
nucl eoti de encodi ng the peptides. The pepti des or

frool theopticad sénses 230 andh thepopgiwalnsenson234t dusimg ftherchounting of the ink
particylar utility in the treatnent of a di sease

carzidge i tair?mﬂf%f%, EPHA4, ECT2, H G2, |NHBB, KI F20A,

O oo at <o oS 3R, e 1RARE B PABERAREL Sigpal tevel

ofCtf 6&xisor BigAdASIutifARE dfom €Y dpitical se@gdiCa35, when the ink cartridge 10 is
chol angi ncel I ular carci nonma, CM., col orectal cancer, '

mewitediist the ees280cis dirhsagrends thebtiosrprofilesiithe signal devel of the sensor
.di ffused e gastric cancer., liver, NS inphona,
* sigaed pyDfed IR 9 Grdcaf s GANCET whsn BF insmengi L FFROURed to the
t , i : f L S e
gatEé 98ba %&Mﬁp,cﬁvrx@rp e %g:?:ﬁ' [1004 5 porkibn 1997 dntdrb ?%PQhe optical

umor and test ar tu The pepti des
this invention can be adm nistered to a subject ,
directly, as a pharma ceutical conposition that has
been fornul ated by conventional fornul ation nethods.
In such cases, in addition to the peptides of this
invention, carriers, excipients, and such that are
ordinarily used for drugs can be included as

- " - o - - e . —




[0056] Alternatively, according to the present
i nvention, use of the peptides of this invention for
- woreevsfizzaturi ng a pharnaceuti @@ conposition i NECUDIrRG0s/056262
antigen-presenting cells is provided. Further, the
present invention also provides the peptide of the
present invention for inducing antigen-presenting
cells. The antigen-presenting cells obtained by step b
patla@3h ef drtropticslt ensat 236 dndeblscks) oz altesstha pathaxdi thce light the signal
[0057] This invention also provides a nethod f

leyelcrhangry fzomilgCH o d4AWatle diorg T1haln e raalﬁucgﬂtrpl&re?foo this

eGP gl AP
deRHIRHE k a@m}nﬁm@@mga one or nore peptides of

this invention to antigen-presenting cells in vitro.
[0ThY intr odLRaécirlgg rfe Figral7(b)e whentthe irfkocarirulze DWAs nmunted to the

t d qf duct t ho
caﬁgA?Q ¢ oégna gomrgon\lgfﬁ thagscln%? saﬁmﬂ% m@r@lmml‘gﬁks or
aIR:FJ ﬁ}%‘{?gg Pfd tﬂ}eo geﬂugf é[?)ﬂ ?nl?%ﬁcglss F}Lrﬂ?ftﬁgtsitgﬁgl level of the sensor

signal oatputed ioth tHh‘b(BIﬁlcSDmbéﬂ 23 thangéy fiomf KIGH qo H@W bBecause
performed as described in Reeves M, et al. 9962
thesigoakbleeking per6iond 39 iva flappieteetheidarationtn vdichythe hgh is blocked

orgs pat P eyl PRE . The HERTHTE IR Chpuhses through

th%%%ﬁ@eﬁ tH h8N3h&thOSpdeE 190t é?ﬁerE‘ qhd 8 ﬁ%‘ AR thOAniOTO and
281 By transfterring the gene

bedoricithyetime 84 € nThagfare] dt she tirhe Tdethe signdielegel@$ the optical sensor 230
transcrlptlon translatlon and such in the cell, and
| hastheen resioreshirem A QWipd6Hh i s processed by MHC d ass |
097108, 255 |25 R08eRALARAR BAGUADAT. 7D ESERNAL I 8Hed, the cutout

hway to pres
197 88&8thel dpieat fa@2f Ulahd Wheﬁ’ FIRVinR %ﬁrﬁf?é"ﬂﬂi@ cf)ﬁhbletely mounted to
i nduci ng CTL using one or nore peptides of th
the mween280p the tvinslucentepoptaqut 14(benterfs thdhdptidahpatht23d rvuathe cutout 187

adm ni st er tQ a.subj ect L are_i nduced in. the .
befyeqtha tglapofg &13 pimet by dprt g%g%tﬁ%@et%ﬂﬁ%ﬂﬁ e §gz§?leﬂ¥%°kmg

R8T e 35 RGEDR NS Y g poion

7X &iaahe 6ﬁﬂida§ path 2306 repiesentet B UL Solidsline@ W e wi)) and @ signal
[ 0059] e cancers contenpl ated i ncl ude, but are not

lewlrwhe@dhq sighal bitkingpenden /2 tsravtof the antiesl pathdd3iiis epresented by
cellular carci noma, CM., col orecta

aﬁ%ﬁ Lneéﬂ@%?E§F$1osis esophageal cancer, gastric

[O‘i@l cer, di fﬁéféx‘?ﬁ’l LY /g glaﬁ% htheR ARE Sl cdrirdigE 10NSThéunted to the

hOﬁ‘B. ost EOS rco rian cancer, pancreatic

casa 186, the pignal blbekingporion 19nalto ertesithe opticabphtl, 234 ab tblock the
tissue tunor and testicular tunor. Alternatively, th

hgiwrf.aaersthsfpathw@f @pé@éhat ibg e TOn maglmbtén@s@e Silgna{ kféfel of the

cont ext X eutlc h whi
seB3; Skl it it B FieACSiHp a5 Sffnee it il o Low.
B&Q%s@ Bl dibn bq&dﬂlﬁgt BbrtiBR r1l9|9n@a"sathe Qideoaaueomm%é Q@@fation during
| eukocy tes are contacted (stinulated) with one or nore
whiehtthel hghtaﬁ bldn:ked bnuktered by thensighal rdockinpoportibn 99 is greater than
|ndu0|n the cells are returned to the subject.

&uraés@ar%lrlég ihigh %tl}ﬁéﬁl%l%@ckeﬁcﬂr@&éreﬁﬂéf the sigaaldtlocking portion

621 SN P2 A BA0 R i LU s 231

THérEﬂE')réi aP@RUInSeT Pfthd ignd1N&%E BF theR¥RaE kighal datpun@u Hoﬁgthe optical
the antigen-presenting cells of step b with

cells and co-culturing so as to induce CytOtOXIC
T-cells:, and d: collecting CD8+ T cells fromthe

co- culture of step c. [0060] Alternatively, according
to the present invention, use of the peptides of this
i nvention for nanufacturlng a pharmaceuti ca
conp03|t|on |ndu0|ng CTLS |s prOV|ded Further the

e o o N " I o "



cells by the action of antigen-presenting cells

‘ (APCs). T cells that respond to the antigen presented
Why008E347N anti gen specific Banner differenti aPEr/irenas/056262
cytotoxic T cells (also referred to as cytotoxic T
| ynphocytes or CTLs) due to stimulation by the
antigen, and then proliferate; this process is
referred to herein as "activation"” of T cells.

sefidve 280 v main@ediintheck OBhstitg. 'a certain peptide can be

(ORG, "2nd dQuBERRY b HBER Hi ek P & lie‘ﬁs RO RSP he ime
TZ?%%S PF@%M& IT@S g%gsetﬁfougfl tl?eczﬁé)ﬁ/c% Fman d’ thg% o?lt ééngnters the

macr ophages, “eosl

 opGBdl*path @8l SABKSEs a0 thesIgAdlABYelioT tﬁé‘bpuézﬂl r§91!isor 230 is restored
imunity, the anti tunor 1 nmuni ty inducing action of

frarh & QWptoi [ B.anThan, evhah he wd aastridge i f'els atompmly @mounted to the

cartF. i st P AL FHET S4B PO ebPAPAL 1A g culbut 187 ata
GBS 58 15 TSP ORI 00 o i
poirtishi 2 mgayatss d@ectedyorng FgOs7(d), thd §igal rtetdd aghentthe sigaslt blocking

pol ypeptide is initially contacted with DC and_then
portigrs 72 indhe epticab path 234 inhreprasentpd by pspid ling (LGW Ipvel), and the

ff h | f
sigif] 1%l VRO FER i ecérﬁltoﬂ 'S ket S s prded mphy 231 s

re@@kéﬂ?&p& Q@roﬁ@&hﬁ@(}ﬁ@H ivbly, of inducing the cytotoxic
cel | Activity of CTL agai nst tunors can be

[OtEt]ect ed, fTthe tgpeasiithe inkusirtnigge seddteraiiseddby the main controller 200
1Cr - Iabel ed tupor cells as the indicator

bam &t thettimeaprofiles of the opgiral spprenA3Q andsthg |onfaraé senser Fyr ee
tumor ¢ e&sﬁ g? z%rﬁg)eﬁ&tﬁlt hé/ t%]r gete qtgavléhether thet lﬁlounted

[Oaég|V|ty or rogenase) - ease as

-~ ink B&htEdledE thefHk tmﬁdgerle), orithe ﬁﬂtrbabtﬁdgé 30 1ea@pmeed 1R)Step S1, the
measuri ng | FN- gamma produced and rel eased by CTL in

maihecoptreBemz@®) détemminey avhether thensignal Wetking phetioncB§S gr 199 has

P AP 50 285 B e
ok 37 eI b 29 BBy 5ol 108, TR Saor 50 s

changhdc fromn HOGHCOL LOSV.r ewbieh able tmmb&oﬁﬁhl@e‘tcm dytermines that the -
- .culturing PBMC in the presence of GWCSF and |L-4.
siggiahiblegking parrionhA89 I9e ehPIs hasnantersdpthe; ﬁl@tm@bmaﬁy 231, Step S2 is

pe&él b a%ﬁppgzc ﬁ_ﬁl&é)ﬁgte Fﬁrcgurﬁqgge]%aml?ﬁo\é tollen &d(mi)e%emunes that the

sighfal uraerahg %Sﬁlo‘ﬁ%f)'o& 799! hALCerRQS$ AR DpHEH pafifAi, Ng
activity t hese net hods are pol ypeptr des having DC

[0aLR]i vation Inftlﬂeeﬁﬂep Sadtheuhainguanoll«CPO0idettuminey whether the signal
activity. Therefore, pol ypeptl des that jnduce CT

bl@r‘éfamgmmeerl?k haspptered he el PatipPR6, e.g=atss qtrmmned whether the

B ] gl T 1 5l CBESACHE RS0 i
coﬁ@gi?ondkut@a detdhiBiBof KltFig8 sighllll Cowhdd Iﬁleaﬁ‘fy e 5151%4% @etected in

.g. cancers. Furthernore, APC that have acquired
Stqb S2j inyStem SB nttie malﬂdmtaghr 260 deternimesivhethesthei s@nabllevel of the
W th the over- expr ession, of CDH3, EPHA4, ECT2, H &
sepsqusignak optpyed fiqrethe qnfr@ahﬁerser 2%@@@9 time gI'T svdigp dhe; trigger
signal fsod’ett&?ed' is SW{HI{} (Bgll p(%lo}lg rtﬁe g‘égglgﬂf_eq%hthte time T1

acci nes ag i n sease ernD
is PHGSI, Qh‘émiaﬁﬁéi)n@xﬂl@t 200 &dtérﬁnﬂBé&hitQh@ ifkS&itrligk Q0 i9fnséd in the
pol ypeptl de antigens by APC can be al so used as
vacci nes agai nst a di sease associ ati ng CDH3, EPHA4,
ECT2, H &, INHBB, KIF20A, KNTC2, TTK and/or URLO O
e.g. cancers. Such therapeutic nethods for a disease
associ ati ng CDH3, EPHA4, ECT2, H &, |NHBB, Kl F20A,
KNTC2, TTK and/or URLCO O, e..g. cancers, using
antl-turmr |rrrrun|ty due to APC and CTL, are referred

a o - — o e T |



[ 0082] EXAMPLES Hereinafter, the present invention is
exenplified, but not restricted, by the follow ng
wEx@apLE3? However, nmaterial 31 net hods and sucPCT/JP2008/056262
descri bed herein only illustrate aspects of the
invention and in no way are intended to Iimt the
scope of the present invention. As such, nmaterials,
nmet hods and such simlar or equivalent to those
caske 280, hmdl wHear thensigmey) lbecl ugettle i timé M8 v AOW,ctheomain controller
testl n%1 of the present invention. [0083] MATERI ALS AND
qulchrérsdgszw isapsegted insthe opse-2894) | human

ynphobl oi d. cel|l s.est.abl.i d .
wﬁégnsf or m GGl £ FEiethEn JFES 1B BR R P pgggnsor signa
ﬁ@@d fleomk teoptiedl déﬁk%r%% 1¥‘@HGPPMVS?§9§§*% bt ?lﬂ'%ﬂ(ﬁ:&tmg that the
1 and M APaca-2 were purchased from JCR
infedleglOink Tdarthidge dofirEsponde tee theuink rasteidgd 10ns FetGo 2 9&ister, e.g., a
was purchased from GenHunter. [0084] Candi date

regigiel of ithh (GIU gpuindier sV v Earhip ﬁl\awnécatemmt tkEqugtalled ink

colfh o, pAREPGEAS Sl e H500 hesap! el 108 bie fae

1ndl1 ,thift thie stal KN TAR carfride QorrbifoRlis o thainibéelides 1 O' is cleared
*2402 or HLA- A*0201 nol ecul e were predicted using

andhl@e bit flag ingliqating thatt thg:nns;@iiqd\mk eartrRigeistresponds to the ink cartridge
LoSEP P TBSRIGEa R 0¥ SO B0 D) DL 0L 02 K8 Senor
Sl%%%(%‘&)%&%@ﬁéﬁl the Hﬁh ké?ﬁoxKZ%Geﬁs BOW tﬁg%@(]ﬁas%B egﬂggg that the

ese peptides weré synthe
insfaltpdaink Eaﬁﬁrtg"ecmrrémda toathe inkcdbanrgidg© 10' ieses toathd aggisteoini Slep S5.
phase synthesis nethod and purified by reversed phase

If i bt flag indinating ghat siwomstabied lrﬂ<rr@rtrldg¢manqsp@mdsﬂn dhe ink cartridge

10258 b attrbrRxiRah L T B o, cating e i s TR earrage
coftespoaliy 8 thé‘ it TRRAYES ll'bﬂS”@lé!a?e(i %Q)he it %ﬁg MHd#htifd ¢hat the

stored at -80 degrees C. [O In vitro CIL I nduction
indvidiedciyk eartedgevexredpordisito itle mklclaﬂ:rl(imo' iswate [fsthel bitSflag is set,

antigen-presenting cells (APCs) to induce CTL

the é%%’éqi§%§l3§©rémﬁs%5%p@b?p d r@a@b RIQSESSHIE RPDAratysCs-gndy personal

co i ke f e igphafi 58l SSHEL QB Pl e
10(&895)1s3nsertédlnﬂé§1éﬂorﬁt58ﬂl 96-802.). Briefly, peripheral
ood mononucl ear cells PBI\/CS) i solated froma nornal

[01/1cﬂ]unt eer (FeignaAladof thndpmral itnser2 B2dhangdsyfrom Low to High, the
F| col |.- gue (Phar maci a). tion \Sf 3 rélgar ated ‘%/?
W&ﬂ'& PIRESIFY [art ag l?s TCONFT: i dIPTRURAtOBeRIORSS may be

exbhitdd '%%H) olo@l% 1EQered ¢ o @%ﬁ? 08 ¢ Qede'ﬂé?m&ﬁ process may

~fraction. e nmonocyt e-enri pop u at| on was
coﬁclhdieuwhéhthe lodkelepere28aricelosdd. 1000 U ml of GMF CSF

{Genzyrre) and 1000 U m of I'L-4 élGenzyrre)l n Al MV(
[0128i t r ogen)lderives af the lz%qaeadgq héend VAt @crlefmnqugbﬁ;sd on the

sigh] el o Wi il it pultel s B8 erbel sshitR, 230 at g fime T1
witdh tﬁ@ﬁ‘lg%¥f‘51%ﬁbqi§§ d8EBE ptmﬁéfoﬂe hE %s?ﬂglﬁaﬁgf& thd m’ft cartridge 10

mcro beta 2-m crogl obum rs at 20

andd@t &ldiBNi?thle ediirdiny.appirass 2566 iackrgpelysdeteriiise thertgpd bthe ink
i nactivated by MMC (30micro g/m for 30 nins) and

cafﬁlsie%l 1§tora14'; lzldemsif:@ off the sneed | wigoydhidpghe wserempynts the ink

%ﬂ%?% tgﬁfgel b ve e r%%{lg%[s# %&}ﬁgr t?xbeadsgeglnsﬁo insert the

nleeéxw Sinitth o
el | con{l ai nggﬁ %ké)léﬁ %Iﬁtlﬁbgép%{t:{%ie rgu:ogisgtﬁf)%gpé%ﬂ% b&%gg'ﬁnally

T cells and 10 ng/m of IL-7 (Genzyne) in 0.5 nl of

Al MV/ 2% AS. Three days later, these cultures were sup
plenmented with IL-2 (CHHRON) to a final concentration
of 20 U mM. On day 7 and 14, the T cells were further
restimulated with the autol ogous pepti de-pul sed -DCs.
The DCs vere prepared each ti e by the sane way

o o o o . o o

._-




14 out of 34 bl adder cancer, 8 out of 14 cervical

cancer, 10 out of 25 cholanglncellular carci noma, 5
W@H080$3416 endonet ri osi s, 5 @zt of 8 diffuse-tBEBIP2008/056262

gastric cancer, 5 out of 5 ovarian cancer, 14 out of

14 pancreatic cancer, 20¢out of 51 prostate cancer and

14 out of 23 soft tissue tunor [0093] ECT2 expression

was validly elevated in the follow ng cancers in
fuﬁpmi}mmngghwmchaﬁndgeamnmhdipmgtanor mal tissue. 17 out of

19 bl adder cancer, out of 12 breast cancer, 14 out
[0621114 cer vuﬂma e&%éﬁ‘éﬁanispremss@cwﬁgeﬁéltﬁﬁg%@marqhe&ween the

ci no ut__of 5 Iorecta
o5 hir STave dof oyt H ot hoRkuch, g bf S gpes of ink
a?@i@g&‘s mgy 8 disehimisthtddy MINIGRBverlaPitk d&ftrla PaoHaiRmE Hlack 1nk and
cancer, 10 out of 13 prostate cancer, 3 out of renal
armakccartndlge amthiffifig oolpr ofk ditBerSHarCthe éulunknnlt—ﬂx@ bexdmceigsnated, and
was valjdly elevated in 19 out of 20 renal cancer and
anying, gartsidge copipining igment iNkpang an &qpAriides cRntaning dye nk also

normal tissue. |INHBB expression was
m%/yf)égﬁy e e{/égt ed in the follow ng cancers in conparing

[01p2]h corr eSgasing do Fag."H, d psckHEing bPrafgdmeik 230 1accord1ng to ‘an
chol angi ocel | ul ar carcinonma,. 12 out of 12 esophageal
emsbodiment dfdthe Lnresmt Igenis@LGs depictadt  dthe zxaCkmm arrangement 230

ccgpeses 1 ik o G008 PR ERSRIE el PELL i dbasepaf P ppmber
251, g St it {0l '&%&&og%g%sml ucFOBRH ol member

correspon I Ng ormal tissue 1 out o

232N a3k inld&reidige 00 iSshipgedead solddn eerpacl4kingirragerhént 230.
chol angi ocel | ul ar. carci noma,: 7 out of 19 esophageal
[0d3Hcer, 2 iThsinteter ofthxgey chantes kPO wfde@re@wmeéﬁp a pressure less
of 3 Q%ostat cancer, 6 ou

thitg at%‘gﬁpéeﬂfs REFSHE PY5I05 GEappe1% V4ErE ?‘B’E}b%ﬂ reﬁ}{?Fc?é’ amount of

aiPIREAVY BINYBR io Fe ﬁkléh%lnﬁé&alt(ﬁd e §RBrid e tﬁ’é’\?éf&agmg member
cancers in conparing W th corresponding normal tiSsUe.

230isoslso afepBsuvizedidera peamsswae, legs’ thant thefatmbsghera giressure by, for

cancer, 10 out of 10 cervical cancer, 16 out of_ 22
eXaRplea AgREHER PRI 49 PreXFRY aoiiem epterigg dntgthesink chembey 1§Qthrough

thgfﬁh%?cg‘%fgﬁ%ts%efﬁ?%cﬁgag%% out of 46 esophagus

out 7 out of 8 |ynphoma, 20 out
[00D4]24 OSt ORI pAEAgING HMEmIRE 23 PVIg! liqlldpasuTebut hadUdome gas
of 2 pancreatic cancer, 15 out of 37 prostate cancer,
petrheahitityof Thereforeair may entantha int¢Bomofitho packbgisgn@nzhed 240 when ,

g opacHrging) SRR il f B GRIRG. Ekn AL GHpRH il ime.
NEIGER S EEPROBITHP ol Bt B bf M ipging omber

2316 tigeinwrivalof giangRkagind ntenibep231Gs atairtsingd ace blablealepressurized

carcinoma, 5 out of 7 CM., 6 out of 10 col orectal
st@taﬁ@eanexmd@bpermd<zf4meesophagea| cancer 8 out of 15

f 12
B3, 2t shPuile AR PR RN e ok
ca?@iﬁi%@rl? 151§cc9H1tmoQI de@lfin Bt od of ﬁleoﬁ&:kégl og%eﬁl‘%rt 231 &5 Qate in

0097] O expression was validly elevated In
which ttﬁa)ﬂnb@ahlmmemalcu i held atahpfirst (extenided) meitioashownl imBig. 2(b).
normal tissue 29 out of 29 bl adder cancer, 15 out of
Whele suaintpiaing thisistads, therprgspurem the iriesiosof thscrackaging member 231 is

noma, 7. 0 f. e eal cancer. .3 out
ref i B Brenshnt Wil i Eos SR8 A G0 PR Sypsilsy g W Backaging
meRbEOBAT S hied. 4 H@:H&us@fthémﬁféﬁﬁﬁ@%et 1(Fis @ed¥nShodadal Blhe ﬁzfckagmg
43 soft tissue tunor. [0098][ Tabl e 1] Rati o of cases

observed up-regul ati on of CDH3, EPHA4 ECT2, H &,

I NHBB, KIF20A, KNTC2, TTK or URLC O in cancerous

ti ssue as conpared to normal correspondi ng

ti ssue[ 0099] Prediction of HLA-A24 or HLA- A2 bindi ng
.peptides derived from CDH3. EPHA4. ECT2. H &. | NHBB
KIF20A KNTC2 TTK or URLG O Table 2 sets forth t he
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i nduced to the specific CIL by the ex vivo stinulation
Wi th antigen-presenting cells. This is shown as
W@ pwsiltisve donor nunber / hol3g donor nenber). ROBIR20882056262
wel | nunber indicates the nunber of wells where
speci fic | FN-gamma production can be detected by
| FN- ganma ELI SPOT assay. 4 to 8 wells can be prepared
fromone donor. This is shown as (positive wells
membére237 i tids nnmimer thé dbmressuriedd spdce sifed ptrﬁeteﬁhhlgamapaclty is
ELI SPOT assay). Positve CIL line indicates t nunbe
fosmedbetyeen éh% §Iioab face Hd off the mavs bpdy 8 apd| the fronh avall 61 of the

B R, T e SR WL S b
inRE®k loff e PEdKaginkaRéBberD31! EhhAAATRI Ei'ﬁ'tﬁ@@gp&%%ﬁiéd sthig for an

positive donor I's not defined by no detectable
experslied ipeodief time. but by no established CTL |ine. The
pepti des showed_ by bold character .in tables, possesses
[0dBe] st i mul e\srtbgless, vift theomntemer pfcthe) packegingampember 231 is

d QeSsEtﬁr'tiéﬁ t%?rﬁ-f?]fh n eﬁ@?s'ﬁrd: Igehgev l?et%#e té‘ﬁs [{P?e]%thg{]ﬁgressure and the

pre§iatd §e $heC fteriorbsr ﬁﬁﬁgi E%_ AL thenier I MEPHRBothd 36! @eat that a
2A- 1] [ Table 2A-2] DESCRI PTI ON | NK CARTRI DGE Techni cal

rehitizely [pROfbfceTants pn dheink ¢amvidgeilOn lmithis egseydhtheadepyessurized

to a i nk, cartri ul ar., the resent
sopfr Brtpin Sebwpen 8 Bipnt BoBR! phfbeatin ot 28 RS B frapt wall 161 of
r
th€ %Etf]dagtépﬁﬁgxﬁ%ée}rﬂ' gf%ﬂdﬁgl %E%PEBS%% deX r&?f%a?@tah@ thay not be
restogdr ¢ g &@Qaﬁlatsh@e s Qbbreftfe,ath ianbtheetentbodiicht ngf the present
appar atus, includes an |nk-Jet recordi ng head and a
inwention; the ipk canitidget 19 may bR agcammogatechin bapeekaghg member 231 in

= {0 S T s e ST e T BT b8 S Rl Biop ghown
in998f 3 @HWHed e FhSRERSBerthBr X178} thePlebb pdstidf tH%Q?eﬁté%&mzed
to record an image on a sheet of paper. [0003] T

spacobetwerh thaftont dge 41soflthe anhiabbodyn2liand dhet frotnhwall AéWof the
recordi ng apparatus. The known ink cartridge includes

meyhle, meEbsRBbAs reptvebomally aph hergforgalthe deefﬁanaawnu qfithe movable

m?xﬁgglj Z}( 9192{}; b? ;g)r&%ﬁ 8' of‘fféj sﬁf: otf'}ﬁe ﬁ%kl%algnlr%nan |e%q hp 930 is also

portion supp eri or

reaﬁcetlheBleeAﬁss AR Rresbitidel §pdee %vm kRS BV MBudPRA Alldtively small,
This known ink cartridge also includes an air intake

the @mtenmnomlnc dackagimpeembem2i] wtmaih@ingdlat azstablé depressurized state
conf i d to draw air into the ink chanber fromthe

fbaﬁﬁﬁ§ %QeTQQﬂ§¥PwThe known i nk cartrldge al so
| ud | t
013 e @ oy el gien) euablic BB hoki 127

acposiiig nabtheaRehbodiene bS tHehfresenk irfaptdny mdé}ilctem amigk cartridge
the air intake portion. Such a known ink cartridge is
mewing pestion h2caupseoa dabdevenl1283 instoad pfithe logletayew283 of the

cifioeh B FR . IO e 5 5P M porion 1291

seMDiERYSon 1998 Nardd§ pivek PSI%BBHQ@Q PetwechaDYied dotA tm and the
recor di ng apparatus wth 1nk remaining therein, and

settrel partionil@02ndFhd pivasportiue 129k iscsupporntethat the apperlpmrtﬁdmof the
future, the user generally will re-cover the ink

casarfp .aége@etts@nt@e tOPENIEs V&t . susté\tlattthee tcesé(slewtrf 1283 epiyiets rabout the

t te .th t he user
piduR el fhe T R Brbn gt husinh s SR pyhe ousice
ofRE Eas¥0! £6H thBQeddAl p%t’f’efotrlIr 1'299 %xfeﬁd§ 18m'tBE BIvdt Péition 1290 to the

apparatus, the user wll le to re-cover the

i nk cartridge. Cbnsequently, the |nk cartridge may
becone damaged if the ink supplyportion or the air

i nt ake portion contact a surface when the ink
cartridge is accidentally dropped onto the surface, or
the ink cartridge may drip ink onto a surface or the
user. [0005] Amother knomn |nk cartrldge |s conflgured



[0018] Figs. .2(c) and 2(d) are perspective views of an
ink cartridge in which a novable nenber is in a second
w@omstizam and a first positi @y respectively, BCDORMAIING6262
to anot her enbodi nent of the present invention. [0019]
Figs. 3(a) and 3(b) are side views of the ink
cartridge of Figs. 2(a) and2(b), respectively. [0020]
Figs. 3(c) and 3(d) are side views of the ink
stﬁlagé tchatgBerd82Fi g&e ﬁ?x@’ci)otﬁndlﬂld)s positioped tabved the {e0ORil portion
F| 4(a) and 4(b) are a front-face perspective view

e&alrrS(éa e rgieht Béﬂ?p@fét pertioy 129} isrless then eb\@@ghtmf thﬁéecond
f F 22
ol 54 A5, AL A0 i o

car?fd28 mouhéing eoﬂtlﬁn 2296, AorEQF 1 tBO ScoNd F¥HibAH I 8bfAds a portion
the line VIZVI of Fig. 4(a). [0024] Fig. 7 is a

ofpthe tlatahing enteas 4600.f r Bt nfaac bodyr 26 ©f $lmctnko¢wﬂndge dﬁ/ naéelves the
the body of Figs. 4(a)_and 4(b 025] Fi g.

ur&n@sg)r%ee e? thonsgil SPEES 2k SR a’44o?9gvar4? &he pprAing ??4 VI INPVqrﬂpeless

ol AL kealPRESl: B S EEBES OB e b

redés AN0QRS! rekit Rhe afadh BM}ﬂQ%jtheCdaQéS 3805 8&dih<? i uﬁghﬁg/\ﬁ)r@a‘ of the

an upper portion and a | ower portion, respectively, of
caibsprimgs 23 hati2A4, dlie lﬁkgartrldgiabo wnaing(ibjhe dag028). Fi gs.

OB 27 ek s 356 BRI 6 ot e Tak befmidtec Biiom the cartidge
‘ mg{ﬁmrféiﬂé)rﬁ&ﬁ) PSheTRIM usgf aﬁlﬁﬁ‘es B'dB%aWard f?)Yfenﬁ) an'tnd fp%pt{"o% of the first

is a vértical, ‘cross-sectional Vview
pctdéi 12910 THRUBEK RYDII then PivoR abBEthel Vot pHidhALYS, as shown
accord;m? to an enbodi nent of the present 1nvention.
in[log 34} amf the sg@ndyoatum 1392 meves |umad sefagatesofromihg lakching recess

rer ebe tedt rtrl ge ntin
B« csenelvg e 80T g 23t 58 ppa) and B i Ghrride 10 is
v, rirgge
S sl e 0 TR
rehopdetibe v thedfk threridgecHy ahdn@n&pmthatmls carmdga lanframele cartridge
position. [0032] Fig. 15 is a crqgss-sectional view of

maﬁntmwomrt 12Tye Thydnthe ank mmed&fqamlﬂ geen%drﬂqrh ¢he cartridge
mggﬂt in d;? brfl I)n @96 ]Tglbreoverwﬂegalﬁst gn Ck l O ?i B%tecﬂnﬁgured to

ng apparatus s tn a
reFaug thelrﬁm*afbleamgllnB@ﬂQ dinc@e @éﬁo‘ﬁﬁ p@sﬂEIBﬁ By 'i:t@élf rt@é hRWalE ndngber 21
recordi ng apparatus, according to an enbodi nent of the
mpvessedly |fmne e mon{l @OSitipn Fp ghe fitst (m))smandwhﬁﬁ( the secend portion -

1 Taparales, Epmo: Bl gaTRess MNP, and dbereny dhe gk catridgs 10 is
o EAIR kjecttf ﬁB&%é itaee Bhdnk GERcfiiAge appar at us when a

cartridge I's nmoun e cartrldge

[01R%9INt i Ng POWhil@the 1&10&3%}1 Hak ®8en dekCEDedaifi@ohrdotibn avith exemplary
exenplary timng diagranms of a sensor signal outputted
embastiments, it Wil be apdenstpiod deyribose skiltedtinh dhesant dhad o@imruvaaatlons and

m3EERling RS CAPTP b SR AR SOt HEVEAPeY prgeAde withou
dég?lg@gﬁ&nptﬁét ?g&  of 9%}3/ ftidh. b%hérsexﬂbcﬁlﬁmg kil l?cf afparent to

re per he mai n contr er of
thosc ekitledgn alpartafrom, a aoasidccfaﬂitgl b tien s;mastﬂvdumemir p?ﬁctich eof the
_present_invention. [0037] Fig. 19 is a perspective
inyendignodiselogedc herginn g Tais am rihatc hepsnesifiegtiom and rtke described

R e Sof %@f?meaeﬁ&%&m@ﬁﬁﬂ}fe SSnahan i g tes,poope of
‘th@ﬁnJe'ﬂﬁoxPBﬁﬁ@H{dldaﬂ%ﬂe&It'h@'ﬂowﬁl%@ﬂns':' g. 20 is a

cross-sectional view of an ink cartridge nounted to
the cartridge nounting portion, according to another
enbodi nent of the present invention. [0039] Fig. 21
is a cross-sectional view of the ink cartridge being
ejected fromthe cartridge nounting portion of Fig.
20. Expl anation of Reference 10 ink cartridge 10" ink
cartridge 20 naln body 2 1 anabIe nenber 22 ~cover

I ~ . ey o~ .




novable nmenber 2 1 is at its furthest position froma
front face 4 1 of the main body, and a second

w@omstizaam as shown in Figs. 33(a) and 8, in whPCHhIP2008/056262
novable menber 2 1 is at its closest position to the
front face 41. Wen the novable nmenber 2 1 is at the
first position, at least a portion of the novable
menber 2 1 is positioned further fromthe front face 4

Inﬂuﬁﬁiﬂlﬂﬂpﬂachhﬁqsuppl y portion 90 is positioned from
the front face 4 1. I n an enbodi ment, when a

[082@det er mi nkh inkpartridesiof thy presegt eation 15 avidely asqs s hege and
%%rce of the coil springs 23 and 24 is applied to the

VEbTe nenber 21, and thereby the novable nenber 2 1

noves fromthe first position to the second position,
a rod 84 of an air intake portion 80 contacts the
novabl e menber 2 1 and is pressed by the-novabl e
menber 21, and an ink supply portion 90 energes from
an inside of the novable nenber 2 1 to extend outside
t he novabl e nenber 21. Wen the predeterm ned anount
of force is released fromthe novabl e nenber 21, and

t hereby the novabl e menber 2 1 subsequently noves from
t he second position to the first position, the rod 84
separates fromthe novabl e nenber 21, and the ink
supply portion 90 returns to the inside of the novable
menber 21. The entire noveable nmenber 2 1 is
configured to substantially simul taneously nove in a
first direction relative to the main body 20 when the
coil springs 23 and 24 expand, and the entire noveable
menber 2 1 is configured to substantially

simul taneously nove in a second direction opposite the
first direction when the coil springs 23 and 24
contract. Each of the first direction and the
seconddirection is substantially parallel to each of
the expansion direction and the contraction direction
of the coil springs 23 and 24. In another enbodi nent,
di scussed in detail below and shown in Figs. 2(c),
2(d), 3(c), and 3(d), an opening 180" nmay.be forned
through a front wall 161 of the novable nenber 2 1
adjacent to and in alignment with the air intake
portion 80, such that a conponent of the printer may
apply the force to the rod 84 instead of the novable
menber 2 1 applying the force to the rod 84. [0049]
The main body 20 has a substantially flat, hexahedron
shape. Wien the ink cartridge 10 is nounted to the
nmounting portion of the recording apparatus, the main
body 20 is in an upright state. The main body 20
conprises the front face 41, a rear face 42, a top
face 43, and a bottomface 44. The main body 20 al so
conprises a pair of side faces 45 and 46 whi ch oppose
each other, and each of the side faces 45 and 46 is
connected to the front face 41, the rear face 42, the
top face 43, and the bottomface 44. Each of side
faces 45 and 46 has a surface area which is greater
than each of a surface area of the front face 41, the
rear face 42, the top face 43, and the bottom face 44.
[ 0050] The nmamin body 20 conprises a frame 50, an arm
70, the air intake portion 80, and the ink supply
portion 90. Moreover, the siidde face 45 or the side
face 46, or both, conprises a film e.g., a
translucent film Specifically, the filmis welded to
the frame 50, such that the frame 50 is seal ed by the
filmto define an ink chamber 100 therein. The frame
50 is formed of a translucent resin material, i.e., a
transparent or sem -transparent resin material e.g.
pol yacetal, nylon, polyethylene, or polypropyl ene, and
conblnatlons thereof, to aIIom1I|ght to pass
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sel ectively opening and closing a path extending from
the end 82 of the valve storage chanber 55 to the
wo ndoeneare of the i nk chamber 3300. For exanpl e, PCT&P20087056262
i ntake portion 80 conprises a valve elenent 87, a
spring 86, a sealing nenber 83, and a cap 85. The
val ve elenent 87 is configured to slide in the depth
direction of the main body 20 in the val ve storage
CEARMISer 55. The val ve el enent 87 conprises a lid 88
and the rod 84. The cap 85 is attached to the outer
l.edge /vt inkivarteidge, gompfisingie val ve storage chamber 55,

sandwi ching the sealing nmenher 83.therebetweepn. The .

cap. e BOPHES e ATOR) AR PSP L T Tofdaee, wherein
(G i als BORAT & PR r s chfifod 301t Aofin ARd RRAk lamber s
cofifigurad t@storedakgruni cating port 8 1 is forned by the

~through holes, and an inside and an outsjde of the . =
val vénghlk supply ereimmeapossmned ay thetfrant dacehtheresg: wherein e ink

al,r communi cati n ort 81 .The rod 84 is inserted into
suBily PO B, e RS R Klepse il ol Pt AIBE ApCEhenitil o an
exte@fdr 8ftheSnlt &%sniepan the diameter of the air

conmuni cating port 81, such that a gap for allow ng

ai r fancair irsalieoportion Ipesitiemad dthtbe cast, Svhereial thehair iimthler portion is
wal | s _of the ajr conmunicating port 81. The rod 84
cophgired {adraut aikinte e 4k ¢1R@beBnt er of the 1id 88 through

t he gj ' [ 8 . e

el o BHITHRGER bR oo PHRELn KRR plfickintiy soond
pokitidn88latid @B H/LWRAN a position in which the lid 88

contacts the sealing nmenber 83 and a position in which

t he lat dea8Bonesresidtiont membler having  dirstezaldi witichrésroaipl@Bto the front
VWhen the i 88 contacts the sealing nmenb 83,. the )
fact; of B RASGAPE ACFFRISF evhgehyisicguplpd iy ,er%orvagffeﬂ%w'?qﬁewmram the
at 8asp %B@rr@%iﬁec‘ntf heMbLNR ShftfelR FEOHE %%i]d t{oh@orﬁﬂafzt to move the
communi cating port 8 1 1s-opened. 7| n the val ve
méVableagembérasladive kbthe thwe befvden ghSfirstip@toroandah@s&@snd Pésition.
val ve elenment 87 in the direction to close the path
extending fromthe inside of the val ve storage chanber

2 Bl s SRSt SR Rt SERRpy B optes
a BRSnEBrdPRPEHe Rdvatll SLrbiRe 16 WlaSthel MoRASIS SHEMBAVRIF the first
the val ve storage chanmber 55, the lid 88 of the valve

positienent 87 separates fromthe sealing nenber 83

agai nst urging force of the spring 86. Accordingly,

the path extending fromthe inside of the valve

st or ather, 55 4 g .t h L deg of | ve. r -
3 chamidp BRVRE(ES b Saibl'5, MR RCR AR, S K iRbE R ber i
di$gosed BYtREDIhe @hseldnd theWho¢dRBIEREMBE Qo 3BE6DIE iR s B tHE nfveable

the main body 20 via the air intake portion 80 is
masbabl i shed. Wth air flowing in and out of the ink

chanber 100 via the air intake portion 80, the

pressure of the interior of the ink chanber 100 is

equal- : ;. ent ' .
4.5 S Bl TR, oI HiBror BB Hon(F B0 & b pbition. o
se€otd puttibg,adndvakiMfl péBibAIendCihe eedndSportion ¥ ebcksbed Fom the first

front face 4 1 below the translucent portion 140, and
portien eed the thirdr paytion,hahdsein the at deagpene resiliné nzambsr dentafts the

t he mai.n b at an end 92 thereof. The val ve storage
SegﬂﬁH%%?mBﬂﬁggp@HH °f'n the depth direction of the main

body20, and is in fluid comrunication with the

interior of the ink chanber :100 at the other end

thereof. [0066] The ink supply portion 90 al so

conprises a val ve nechanismfor selectively opening

and closing an ink path extending fromthe end 92 of

the val ve storage chanber 54 to the interior of the

i nk chanber 100. The ink supply portion 90 conprises a

val ve el enent 97, a spring 96, a sealing nenber 93,

o F A/ T . a




~and the cover nenber 22 is securely engaged. [0075]
The novabl e nenber 2 1 has a contai ner shape, and is
wa@ooBilga4red to accommodate the front portion 2PET/af2008756262
mai n body 20 therein. The novable nenber 2 1 has a
fl at shape corresponding to the outer shape of the
front portion 20a. The novabl e nmenber 2 1 conprises a
front wall 161 facing the front face 4 1 of the main
5. bodyTh®,ink d¢anpidgaldf dléidn clovehéram theeatt dgastf ane rddliaft ‘member
the main body .20, a bottomwall 164 covering the '
comyprises A figst desiliend member andia pesgpd Jepilignt ragmbeagavhich gxpand and
[ bS] f 45 of the main body 20,
Cm%%%?g”??S%Fgggﬁﬁ%féggggvgﬁﬁhg the right side face 46 -
of the main body 20. The walls 163-166 define a space
therein which is configured to accommodate the front
6. por t ibe i gartrfidpe 7@ clgine 2| whereimtle meéwbie thentber mayles from the
wal I..166 extend fromthe front wall, 161 in t dept h
SrPPRioR o Trocying ARIUONIERER SRFeSHIErBGILATPHE of Gpiee Greier than

f | Ny t, 8l f e j y.
o g RES BRI 0, SAECLETE 4 g,
predetetminad lambaht @fiforck Herdléagid theahdvabRtmé@aberatiowyifften the second

surfaces for the left side face 45 and the-rught.side
posiieietogthe finst positien. wheseinm, distaacerbetiveen theisespndipasition and the

shpot hlky. [007 l.n _an,enbod| nt of e pr.esen
frof 3, BT s RS s P SRRRONTHRn s iR BR ARt s ron face
of thekRase substantially the sane color as the color of ink
stored in the ink chanber 100, such that the nopvabl e

menber 2 1 readily indicates the ink color to a user.
[ 007 menber 2 1 conprises a signa

The novabl . . '
7. b ocﬂl‘?} gﬂ%ﬁsqrg@g Glaimdy wheredn ghe-nk isppplk ipegion extends from the

: 6 8 h .

ol SRS R 00 and 4R A AR, ORI e tormea

thedetBrough, PV SinNtEle REK bmpg»;]: pdiondis GepFHiatod Edint) &e%i&ﬁﬁr?ﬁ%ning
e e

theret hrough. [0079] erring to Figs. 2(a)-3(b),
whew thsumoviedie ingmperrigimithgtfirst positiosr andfat {dast dneefita paation of the ink
161, and the cutout 71 onfigured to expose the
SR ROTCEH BOPERSOL S i FIBTHHSE 3F asitinesy PHBO abrecular
op herfthe hévabid rP S5 fe F&%b& PQﬁtiorﬁ uch that at
east a portion of the translucent portion 140 extends
t hrough the cutout 187 when the novable nmenber 2 1 is
in the second position. For exanple, -the cutout 187 is
8. f or mbHe Bk qaetridgs olrclaiacT.amipueiathaxsse fusther eqraprisehe front
wal | %%é a d.t he aide wal I's 165 and 166, facing the
f r onf TRAY S i%ﬁ%zg'd the side walls 140b of the
tranghdregné tRQ roi)g&ﬂte]tﬂg righ@d& BlcBWihet8iA Bt 8PER ridhPYide face
the front wall 1 rearwardly in the direction of
and thedeft sida f3@. of\the pase leatendk froar the ifidgefat® of thenmasntoette trear face

the cartridge nmountjing portion 276 (shown in Fig. 12),
of the (casgn Wheeint the mppvablefasmbes SEMRrisesyht - r ecei vi ng el ement

f ' in Fig. 12 dwi ch
Che S 08E R RS OB el SRERAIT T o P omthe. <
|'i ght it §ide RehlIE¢RRARE aPRAKES pdribR 68 the ﬂ?xtcs‘i’depf%e b8 ?lbe case;

and the side wall 140b of the translucent portion 14
ands irradiated with the light.. [0080] The signa

enent 185 conpri ses

o8l ISR S5 SO AER L B s o
R T

of the h@stabRMméfbdrhe front wall 161. The signal bl ocking
portion 189 has a plate shape, and a space 190 is
formed behind the signal blocking portion 189. The
ends of the signal blocking portion 189 in the wdth
direction and the cutout 187 forns rectangul ar
openings in the side walls 165 and 166, respectively.
[0081] Referring to Fig. 12, the signal bl ocking
portion 189 is configured to enter into an optica
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pressing portion 174 is at a position corresponding to

the rod 84 of the air intake portion 80. The pressing
w@oooBilzaa7d74 is separated fr@8n a di stal end of P¢heEP2aed356262

84 when the. novable nmenber 2 1 is in the first

position, and the pressing portion 174 conmes into

contact with the distal end of the rod 84 while the

novabl e menber 2 1 slides fromthe first position

tomard t he second position. Then, when the novabl e

2.1 furthe S|I es toward the second position,

9. t he %a l%war%ldgﬁg gvmeaelpﬁ%e 933k TWHISRERIPHES: t o

open, hggfg%r gonnunlcatlng port 8 1. [0090] The

openin 86 4's f or med through the front wall 161 at a.

posi hitanondfare asppotite thel Rpefacs;Whertint &hf 60t to@thce and the.
161, and is forned at a position corresponding to the

boiterr Taceppfi the saser ¢>@¢nd§d‘ronrrﬁh,e fipatinface of dfe case to fenieafacgof the
r eat r th q ﬁﬂﬁﬁer of .the cap 95 of the ink
catgopHEREF oAbl rerist AFE FoRRESRap 08 | s | nser ted
I nt Oa?diﬁwﬁlm@d‘égiﬂg biRaQRG i I to yﬁﬁe ffe g&ga&{de
menb lisin'the first positio e entire ink
supph)bqntont wall @¥ering modédst anpartiohtdfl thet buttonm Fadel € the case,

menber 21, such that the entire ink supply portlon 90
wheeein athen $hey nfor"éh]\etlﬁ@nb?feﬁl lﬁgthq diyst R%Sltt%thﬁdv’éﬁpﬁp y portion is

H{?Sﬁé‘arwx%m& gen?l tfH)[% tg f{)%l Lloﬁlg )§1%8 f gﬁe left

p05|t|on eas a por
sid8 vallD ¥R Sop wan althe lbeﬂmﬁaﬁaipéf thb Wbletlﬁ&n%eiﬁdﬁﬁe #0supply
to protrude fromthe front wall 161 . Referrlng to
poﬁlogsxteaﬁsaﬁromzbcbfrpnt%&d) of thecha3@ible mémbearvieetiib pditivelat opdning of
t he es ion, the air intake portion,80 is
the B WPlA R by b, POYbIF megiber BRI 0nd PPy
i ntake portion 80 is not exposed to the outside of the
ink cartridge 10. In this enbodinment, relatively small
10ai r Tht &k dafvidgh vhbtlained, Whtreihaheh the fro@ble Aémperaifdt the first
2(b)) are fornmed in front wall 161 to allow air to be
pogitiemrdt leasioa persioniof thenmaneblp sreniben i8positiened rfurthdrdsam the front

facs S0 ied R Bl oroh Spestihes A8 1 o ot cose.

adj acent to and aligned with the intake portion 80. In
this enbodi nent, when the novable nmenber 2 1 is in the
11fi r sThpoki dartndge ovfhedaienT,iwlerein the mbedbde pembenconditises

positioned w thin the movabl e menmber 21, such that the
ent i # &oat yall facingthsdrant Sareas the casse whetemn the drant mell has a first

en(f %oﬂ@?ﬂd 6&%051 %tl}]l@?\fﬁ%ng 8?3@9‘9 nt waﬁ [oyes fromthe

posi € "Secon p03| *#ife air intake

por t h PArtic QEPHOFuSBH kk@hdinPifiok ﬂ‘letfﬂﬁlt wamb bﬁadj&@ﬁ% ofé of the

however, the air intake portion noves closer 'to the
firsysodiang ‘thgecond rnd loif sheefrontivalkbrin a particular direation away from the

t he i nk chanber 100 when a conponent of the printer
“@Contacts and applies a force to the rod 84 of the air

i ntake portion 80 via opening 180'. [0091] Referring

to Figs. 11(a) and Il (b), in an enbodinent of the
12presghé inRVedtirldes, of Mhaifar7, rfusttier kOnipakingear 8MMsAGRAE Birtion
- ink cartridge 10'. § eC|f|caIIy, in |nk cartridge 10
positiened; ajrthg fionbke nvé easagwhenein th@Franslucens| pocieah bvgtemis away

si gnal ., bl ocki n ran nt 195 ich has a differe
fr°§h Ak RhbHo L B BREOR POa e g daie e fophel therein
5 C . S .
eggalglengh%gﬁjl on 18@}9 o)] eg% ?ogg f?l({)l}ranirtb rgﬁitl&pwa fh the ink
chdrfitler, abldeths hprable hlhdm%r hgs p dlirtlied opdififg f@rmﬁitﬂﬁelﬂrdngﬁ! wherein
the cutout 187 in the vertical direction on the front
wal | 161. The signal bl ocking portion 199 conprises a
front wall and a pair of side walls 198 at both ends
in the wwdth direction. The side walls 198 extend from
- the front wall of the signal blocking portion 199 to
the front wall 161 of the novabl e nenber 21. The side
malls 198 and the cutouts 187 forn1rectangu|ar

s A~ - A NS




[01201] When the main body 20 is further noved in the

direction of insertion, the ink supply port 9 1 is
w@owsazued to the connecti nggporti on 285, and BEEIP2008/056262

transl ucent portion 140 enters into the cutout 187 and

into the optical path 231 of the optical sensor 230.

[0102] Wien the lock |ever 283 is conpletely closed,

and the claw 294 engages with the groove 299, the |ock
theltemeluc@B poitonl io sdpachted fromrths fether bpeninewh@aethic mio\A8%, member
. .and the opening 284 i.s closed by the |ock |ever 283. )
is ipthe figsEpesitipn, apdat lagst A pesion of@ne P thedransiicent pertiongad the ink

racek Ves. ino. f.orece..of the coil rin 23 anpd . .
e 85y e S B SR sh 0o Pt ARBOGHIRABE i i e
gwgﬂfﬁ&ggnggainst the inner surface 296 of the | ock

| ever 283. [0103] Referring to Fig. 16, the main
controller 200 controls the operation of the recording -

appar.at us 250,. Th in controller 200 is.a pjcro,
13-conpaﬁﬁfe%fﬂ%6%ﬂg§ifg°q%nb tiUEheFIRRIESiEg Sighpt bloekig member

. ( C .
posfea baliER et PEEULHS Folbuctit porfl, SRR BREGERI blocking
mefbegisasnahred te adve WithimeRthier (sp&RREVhe dadslu®Atpétfion at least

appl|cat|onmé£§é!f1c.lntegrated circuit (ASIC) 205.
baspd) 0p ) ameun othe iy dhgmbepr ogr am used by the CPU
201 for controlling the respective operations of the
recording apparatus 250, and a program for
14.di SCThéﬂdikaédrﬁﬂgé I0¢ clafie7, Qlherdlf the Kir GAtakd gogﬂi%n;&s% ed at the
10'. The RAM 203 is a storage area or a rk area tor
frontdfaqmoofathe tasest ori ng t he respective data used by the
CPU 201 for executing the prograns. The EEPROM 204
stores settings, flags, or the like to be retained,
eve r r-is,turned off, .[0105] Referrin
15. o P R ical e Y Bairh 14 SHOEH B} i 1BBAT Bo76. g™ fom the
froRPFiceabf SIRNTade, A, thRNehovile OREMBS! HAE NS Birtldd Sopehfhg formed
coupled to the ASIC 205. A drive circuit (not shown
thefethrough, whetgin te aieinpake tpontenris s¢raraedfromithe fither opening and is
f eedi appar atus 252 and th ransferring apparatus
posiipged 5%“7%%8 e ﬁmﬁ%?r Fasping andthe, Eyoatr AR ?f@e RaserVign the fovable
J ' ' . and a
mefibet 3 e SRl o B0 h R e ety 2t ng ¢ he
recordi ng apparatus 250, are also connected to the

ASI C 205. [0106] The head control board 270 controls-
16.t he P bkdeartsidgead claim bawkeretntherass ifipther sompriges a top face
coptrpel signal. and | e sjigpal, suppl.i,ed fromthe
ext§iite B R ERpt G ol TR torRE e TP BiiRlpate 384 ntop face of
the $h &S RIAEhAL réteRy BARLLIHEIASD tini ng from the nozzle
274 of the recording head 272. [0107] The optica
sensor 230 outputs sensor signals based on the
intensity of light received by the light-receiving
17.¢| entha ink cartridgepfplaim % dutheg camprising a caveymagmber somnrisiag:
vol t ignal s. or, current sjgnals, are outputted from
t he %%%f%%ﬁcggﬁg%fmigﬁr gggﬁ?%ﬁa?he intensity of |ight
reced Mgkt sie WAlBcdvieRiRE af RER ia\JoRbre fRREAEht sRFa&ESSAL case;
signal outputted fromthe optical sensor 230 iIs
suppd leficsideowalheovering atleastagiortéon &be lefirsildet face ofttha case;
control l er 200 .determ nes that the sensqgr signal is a

H G foaveall eqvgring atlgash apreos) of the top Aace| b jhy casg agd |

vol t v th olc.81 gnal
0 R L A R SRR L T o
val ue, and determ nes that the sensor signal is a LOW
| evel signal when the electrical level is |ess than
the threshold value. For exanple, it is determ ned
that the sensor signal is a LONIevel signal when the
optical path 231 of the optical sensor 230 is bl ocked,
and that the sensor signal is a H GH |l evel signal when
the optical path 231 is not blocked. The intensity of
the light received by the light-receiving el enent nmay

o - e e .




10 has been set previously, the bit flag indicating
that the installed ink cartridge corresponds to the
WO ndosazxry i dge 10 is cleared4oand the bit fl agpCT/JP2008/056262
indicating that the installed ink cartridge
corresponds to the ink cartridge 10" is set. If the
bit flag is set, the recordi ng apparatus 250 or an
i nformati on processi ng apparatus e.g. a persona
18 conpiihemkaartridgt eficlaim 1 hevheedwonk o) appar at us 250,
di spl ays, which of the ink cartridges 10 and 10' is
i nsef Pagionpfdgtapnwalhef theggver @i@gj’r ard aspeyian of ghectopdice of
thet Fe @&Hecaqgtcﬁﬁg§9gesszt%greggt% S fdr O”! Low to Hi gh, the
et ermnation process my s df?’agaln. Mor eover, the
. det efheiteRvaD B HeQOOSSMEMYerlas 8 1R6MhE tbcuhieBrihdiPthbREK
| ever 283 is opened, and the determ nation process nay
concl ude when the lock |ever 283 is closed. [0120] The
type..of. the i.nk cart.ri 1Q and 10" i s determ ned
19-baseaﬁ%wﬁ<m@13$eg if, § Shegiin Prank vy PifigR gpmprises:
out p . ' ensor 230 at the tine TI
mhenyyhggP%?gggﬁﬂgﬁgﬁ%?&@?g%etected. Therefore, the
conf a §rit /hlvesvleafent;lagd i nk cartridge 10 and 10' all ows
the recordi ng apparatus 250 to accurately determ ne
t he yise weingrpdement configwred de ugs be firgr vilyrielsasdetn close the
ﬁrs&he slg)eeqlevg.ltlﬁ?v\hi .CF thertuser maunts the ink cartridge
BPPIEy §herein gt intake RPTUOR GOPRASISHI ess of whet her t he
user o RRGhMSpdengd fH3REY tHefGhdohgh;,cartri dge into the
printer and then partially renoves the ink cartridge
bef oa eecbnd ahlvy tlehdeyt; ianderti ng the ink cartridge into
t he grintgr.,[OlZl] The above descri bed process is
conf # §3F086 UgingrisaienhPenfiearaseioisan theriscengoval yg elsment to close
t [ artridges 10 and 10', however, three or nore
ﬂwﬁggﬁ@ngﬁggk cartridges may be discrim nated.
Moreover, an ink cartridge containing black ink and an
ink cartridge containing color ink other than the
20.pl ackhd mk wagridge df staimmi nahertin ghred mavablakmember isdgesitioned
cant.ai.nj n i gnent ink and an ink cartridge containing
Omﬁﬁghﬁﬁﬂkﬁﬁﬁﬁb y. be discrininated. [0122] Referring to
Fig. 19, a packagi ng arrangenent 230, according to an
enbodi nent of the present invention, is depicted. The .
21.packaly inf cartridgegefabaiin 3 Itheecin el f5aR fave of e 23¢ torhpdes a first
e.g., the ink cartridge 10 (or 10'), and a packaging .
endygfighsecond endrpppasit theafinst ¢ndgand thei fiystaesibientonembst 15 positioned

i i f th kaai b 31.. The ink
o 0 BISREERESE. ok TR ks e of e o
facBlof RAAEERhd B QecdddrddliedttRerhbiras b@ﬁti&{edtcﬂ@sef Kthe hsecond end

chanber 100 is depressurized to a pressure |less than
of thh éroat faoe phithe icasepthars®first diyd, of frlor frentfiaqel of thacasacuum

punp to reduce an anount of air dissolved in the ink

in the ink chanber 100. The interior of the packagi ng

menber . ' I ressurized to a pressure |ess
22 ﬁ{l ﬁ‘é‘%{*ﬁ@g c%%lpqg&lg

t han pheri"c "pressure by, for exanple, a

Vac Ul Base WakhpriQinglLi¥6ittfadd dnd 4 RIAL Bk YpbHftel thE Frohhfick Wherein

chanber 100 through the filns covering the side faces
the4Bsealnas atf Bras Qatipn Fhen pkathagbendafmet) ¢herdif,landshe ink chamber is

| i qui d-proof but has sone gas perneability. Therefore,
co%déLQQi SIE B t he interior of the packagi ng menmber 231

when ' . i - o] P

ot ARG B4 IATE s A3, e L LSRR
su@%pﬁ@‘ﬁ.ﬁﬂ lid EQiRIRACE E¥pedbSinkfréh Qniiftefibt 6F thefink RRamber to an

packagi ng nmenber 231, the interior of the packagi ng

menber 231 is maintained at a stable depressurized
state for an extended period of tine. [0125] The
packagi ng arrangenent 230 is manufactured as foll ows.
The ink cartridge 10 is acconmodated in the interior
of the packagi ng nmenber 231 in a state in which the
novable menber 2 1 is held at the first (extended)

e .



second portion, and a third portion, and the second
portion is recessed fromthe first portion and the
wo biogd23aor ti on, wherein the &t | east one resilPEnNIP2008/056262
menber contacts the second portion of the front
face.5. The ink cartridge of claim1, wherein the at
| east one resilient nmenber conprises a first resilient
menber and a second resilient nmenber which expand and
extetdmtafahﬁinknhambersane direction as each other. 6. The
ink cartridge of claim?2, wherein the npvabl e nenber
moved fif d %eoqttonsnosw@gtct abthetase, nehesgiadhe aogtake pertion is
e of force greater than the
%Hed% a‘%&j%‘r %{tt;”ﬂ{é gt(?té%h’tﬂetr

asi ng orce 'S ap a front face of the
Wovabhﬁ)vaﬁﬁbﬁémbe@'wnﬂ\@ﬁed tthoRE BRRIRNH ARE padBM ndh second
force is rel eased the novabl e nenber noves fromthe
posttemnoielitive & the oaset and he f| rst p03| tion, wherein a

di st ance between the nd tion and the front

f aceHgras Aae dsslien} membes hRYinh a-rgt Sich RBEhS CARRIAT fothe front
ac b B SRR FREANENL Wlou R0 e WBuAERERpls wRin e
at jeastt orenresitican denibenin thefiduicinto tRpadoind ke comeset témtbve the

the novabl e nmenber has a particul ar openi f or med .
moyaile srembsutsiativite thei aase hetwepnk the gt @pspm an%rthct gecond position,

arat.ed fromt articular o vabl e

and J5 BF B8 R st Sherm; Singts dhe) bt Bt 17 e BiReat
pre_@@céltn'nﬁ ngtsnt&?wmta i$ BRRLYFroIR eh bR B fHataiR iRale! ,;)cﬁ-ﬂo@fand Bfe ink

i nk is positioned within the particular
mmeQﬂhngnmhen t he novabl e nenber is in the second

position. 8. The ink cartridge of claim7, wherein the

case further conprises: a right side face; and a left

side face opposite the right side face, wherein each

of the right side face and the left side face of the

case extends fromthe front face of the case to the

rear face of the case, wherein the novabl e nmenber

conprises: a front wall facing the front face of the

case; a right side wall covering at |east a portion of

the right side face of the case; and a left side wal

covering at |least a portion of the left side face of

the case, wherein the particul ar opening of the

novabl e menber is formed through the front wall of the

novabl e nmenmber. 9. The ink cartridge of claim S8,

wherein the case further conprises: a top face; and a

bott om face opposite the top face, wherein each of the

top face and the bottom face of the case extends from

the front face of the case to the rear face of the

case, wherein the novable nmenber further conprises: a

top wall covering at least a portion of the top face

of the case; and a bottomwall covering at |east a

portion of the bottom face of the case, wherein when

t he novabl e nenber is in the first position the ink

supply portion is positioned within an i nner space

defined by the front wall, the right side wall, the

|l eft side wall, the top wall, and the bottomwall of

t he novabl e nmenber, and the ink supply portion extends

fromthe front wall of the novable nenber via the

particul ar opening of the novabl e nmenber when the

novabl e menber is in the second position. 10. The ink

cartridge of claim®6, wherein when the novabl e menber
- is at the first position, at |east a portion of the

novabl e menber is positioned further fromthe front

face of the case than the ink supply portion is

positioned fromthe front face of the case. 11. The

ink cartridge of claim?7, wherein the novabl e nenber

conprises: a front wall facing the front face of the

case, wherein the front wall has. a first end and a

second end opp03|te the flrst end of the front wal
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