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A A HE: 5(KIFDEILVNA) o whE ofr it A= o] Fojx JH =

AT+ 2

Al 1 el oA,

AE| =7t viRPE = A Eshe, HE=.

2T% 3

A 1 el oA,

FE] =7 HA-DR -7 29 (1) N-Zad opm|e2bs 23ehe §3 vde] dy, Fe=.

AT 4

A1 e e FPE=E dasistE Atk

AT 5

A 4 ol oA,

& 2ko] DNA, cDNA, PNA, RNA 3 o]59] 3kl Ak,

AT 6

A 4 ol wE A AT 2 gl BE W,

AT 7

Al 4 & T Al 5 ol WE M, T Al 6 Fol wE B AEHE LdstE S5 AE.

AT 8

A 7 ol ojA,

SFAEL FAF AE T Y AN AEL], S5 AL,

ATE 9

A 43 EE A5 o g it EE A 6 Foll w2 wd WEE Xt S5 AXE wdsta, A7) &

F AE T a9 v WX EEE FE =S deles AL e, A 1 Pl e FE o) Az iy,

AT+3 10

AFAW AESA T dZ3(CTL) Y, &9 Sold waoz (CILE A3 770 83 A7 B9k Agst &

A AA AE melA wdE g 299 gt 43 1 MHC 2AE AEFARS £, A7) d¥e] Al 1

o w2 FE| =91, FAsE CTLe Algda Az 3.
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Al 10 &l oA,
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A 10 ol QJojA,

G AA] AEZE 4E A HE: 59 ojueAt JES dFEe FEZE B 5 gle vl HEE x9s)

=, .

A3 13

A 1 el 71" ofriat DS 3= ZMNE =S YR W3l AXLE ABFHoR A5

A 10 Foll w2 o) &) Axy FA3E AEEA T YZF(CIL)

A3 14

A1 ol 71" opt IS Xl ZFEIEE vANH R THs= AEE AYHo R s,
o Azd A} NESA T 4ZJ(CIL)Y FaEFS Egee, o A8 e

A 10 el wE o
A&

s A% oA =

373 15

AT WA A3 T o= @ ol mhE JEE, Al 4 F == A 5 ol mhE I, EE A 6 POl wE
T HEHE Pk, g AR B AqUE AF o 24

A7 16

Al 15 el delA,

¢

tol XgAY, A, A, AV EE 9 @ EE fRRALF, A 2YE,

g Al A

7l & & oF

2 S o= & FF Y MUCO HFA AR ¢ A, WY vhgE B o ¢ Qe T ¥ P4
A e FE =9 Aatek oluitl A el #E Aotk

v 3 7] &

W wSo] e £F M A|lx"Ho] o3& YEoRA QAAFEE Yo A oEst), Ed TH Y
o] EAle] wAL T WY whgo] T A MYstE e AAS AART. WY AlxEle] A B A
324 7HAE o)k thdgd wAYUFe] @Al oF Wl A5 gEEHIL vt

AE e 9hge] U 94w TF AXEE Sol¥oR XSt #HE = vt TY IF AE JdoRR
B EE gz JAoRRE AEF5AY T AECIL)S @E= ol MxEo] o ) Ad WY Wol2A F4
gk dsks & = duke RS GAISTH(EF [Cheever et al., Annals N.Y. Acad. Sci. 1993 690:101-112; Zeh

HJ, Perry-Lalley D, Dudley ME, Rosenberg SA, Yang JC; J Immunol. 1999, 162(2):989-94; High avidity
CLTs for two self-antigens demonstrate superior in vitro and in vivo antitumour efficacy.l). E3| Al
FA fxcl YA duld e AF glRg AZ(DRIPS)ZEH FHAEE BE 8 A 10719 ol 2=
e F8 24 AT BFAHO-TH A= £ 1 A4k (D8-%4 T HE(TCD8) (2
[Schubert U, Anton LC, Gibbs J, Norbury CC, Yewdell JW, Bennink JR.; Rapid degradation of a large
fraction of newly synthesized proteins by proteasomes; Nature 2000; 404(6779):770-7741)7} ©] Wr-g-of A
T8k IS gk, mek, QIxke] MHC-EAE 17F WiE - (HLA) 024 A dTt.

BAE

- g @, DRIPS ¥ Rtp 2 e =o] gulz 7p

walo] paery wAd A S 98 2 gre] Axold wrE 4 vk MWC §3 11 24
© AEAQ FqY AN AEAPC A F2 2dE g glon, AlZEold] G Fet APCell o]& FgHaL o]of
Ao FNE =7t &4 3 Immunol. 1994; 12:259-
[ BAe] Bale AW MRS 2 8P ATEA T A= o

)
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[0008]

[0009]

[0010]

[0011]

oldxx, HE= FMHC #3811 Bxo] HgtAls Fde T(RE zZte (D4-UA-ZH-T-Al x| o) 4%,
webd, TCR, FWEI= 2 MHCYF 1:1:19) 3}eteF e dow FHsideE A 2 dyHd.

#4 &gy ) H o fFEshes o8t AlE9
Mol s =28 4 Avh(F3& [Kobayashi,H., R. Omiya, M. Ruiz, E. Huarte, P. Sarobe, J. J. Lasarte,
J

M. Herraiz, B. Sangro, Prieto, F. Borras-Cuesta, and E. Celis. 2002. Identification of an
antigenic epitope for helper T lymphocytes from carcinoembryonic antigen. Clin. Cancer Res. 8:3219-
3225., Gnjatic, S., D. Atanackovic, E. Jager, M. Matsuo, A. Selvakumar, N.K. Altorki, R.G. Maki, B.
Dupont, G. Ritter, Y.T. Chen, A. Knuth, and L.J. Old. 2003. Survey of naturally occurring CD4+ T-cell
responses against NY-ESO-I in cancer patients: Correlation with antibody responses. Proc. Natl. Acad.
Sci.U.S.A . 100(15):8862-7]). CD4+ T AEE= AaH o2 =79 IFNy 9 F5& °ogd 4+ A (EFH([Qin
Z, Schwartzkopff J, Pradera F, Kammertoens T, Seliger B, Pircher H, Blankenstein T; A critical
requirement of interferon gamma—mediated angiostasis for tumour rejection by CD8+ T cells; Cancer Res.

2003 J; 63(14):4095-4100]) .

Ao FAAL, MHC 73 11 221 Hde 53] A4l 9 AA] AEAPC) olE 59, dAx, dalyx
FEE MxZ, dAME, FA4 AE 22 W A" HER Astdct. TG A, s2AE TG Al
< MIC 8 11 EAE Tdstes Aoz " HU(Ed[Dengjel J, Nastke MD, Gouttefangeas C,

ioudis G, Schoor O, Altenberend F, Muller M, Kramer B, Missiou A, Sauter M, Hennenlotter J, Wernet

|
it

=]
|

Git

D, Stenzl A, Rammensee HG, Klingel K, Stevanovic S.; Unexpected abundance of HLA class II presented

92}

peptides in primary renal cell carcinomas; Clin Cancer Res. 2006; 12:4163-4170]).

D4-FAH T MEE JHFAS-Z7HIFNy )] Eulel o3k aRFAF Y oJAE Tl T AAstE A7)
Z83thE Aol RAATH(EHA[Qin, Z. and T. Blankenstein. 2000. CD4+ T-cell-mediated tumour rejection
involves inhibition of angiogenesis that 1is dependent on IFN gamma receptor expression by
nonhematopoietic cells. Immunity. 12:677-686]). 37}2 o2 HLA 3 II Exd & AAHE =4 A=A
FPozRE HFE=E AAsE D4-F4 T-AE7F A (Ab) WS Fegozm TF JdS ez + gl
g Aol w3 oh(E3 [Kennedy, R.C., M.H. Shearer, A.M. Watts, and R.K. Bright, 2003. CD4+ T
lymphocytes play a critical role in antibody production and tumour immunity against simian virus 40
large tumour antigen. Cancer Res. 63:1040-1045]). HbA HLA & [ Exlo] AgstE 4 34 e =0
HIE A, TAAS] 3 11 23t=9] AF4wko] XF71X] A8 = 9ok (www. cancer immunity.org, www.syfpeithi.de).

s EW, v 2, XfF9 TEF R4 CIL &aA AE(S, (D8-F4 T =)o FAtAE,

HLA +3 11 B39 747 o] dwtzlon wWe] Alxge] Az AT =2 ([ Mach, B., V. Steimle,
E. Martinez-Soria, and W. Reith. 1996. Regulation of MHC class II genes: lessons from a disease. Annu.
Rev. Immunol. 14:301-331]), %7] £%o2XHH AHHoZ F& II FNE =S Gl AL 7pesivtar oA
AA &skek. ey, Dengjel T2 Htol FEFoENEH AHACR MIC #& 11 o5 o2 /e A¥Hee
g A33ICHEP 04 023 546.7, EP 05 019 254.1; & [Dengjel J, Nastke MD, Gouttefangeas C, Gitsioudis
G, Schoor O, Altenberend F, Muller M, Kramer B, Missiou A, Sauter M, Hennenlotter J, Wernet D, Stenzl
A, Rammensee HG, Klingel K, Stevanovic S.; Unexpected abundance of HLA class Il presented peptides in
primary renal cell carcinomas; Clin Cancer Res. 2006; 12:4163-4170]).

FE=Es AX WY B8-S FEd7] YaiA, MIC-Extol Agtsior 3t} o] AL MIC-EAMe] ¥ F21xt
9 FAE =] ojn| At A9 Eold gl st MIC-HH-1-2% HE=s 2% Zol7l 8 uA] 10
Nel opuAb Frjolw | UnbA o' MHC-wAFe] F-gehs AF 1R He; AEEsE AdoA 2719 HEE
A7) ("BANE . olH Ao=m | ZpZbel MHC tE fdAE olW HEEVF AR 15 H Solxoz 4
s = e AE AAste "4F REZ"E v (9 [Rammensee H. G., Bachmann J. and Stevanovic, S;

MHC Ligands and Peptide Motifs, Chapman & Hall 1998]).

Wl Wkl e|EshE MHC 3 14, WEI=E Sold T-AE FEAIRE 2E T Azl 93] 14500}
Rk oyt T Ao 3 HdEE 5 MHC 73 [ 24 A% 5 glojof gy,

49, &, dYFEe ddete TUd AEAM AgrdE =

[} L
Rd, FEA, A4 A4 B e RE 9ud fYoEyy fU9 249 5 Aok =@, 3¢ #d 392,
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AWl FHAe AERA EE oE oF #Y ZTHRF) e ©E sZele]d o R NE
o s Z=E8 4 Uri(F& [Vigneron N, Stroobant V, Chapiro J, Ooms A, Degiovanni G, Morel S,
van der Bruggen P, Boon T, Van den Eynde BJ. An antigenic peptide produced by peptide splicing in the
proteasome. Science 2004 Apr 23; 304 (5670):587-90.1). X sle] 23 4 #d ddo F3E CT("Y
gk e} e xA-FolA ok, F ke THY T R A4 g A A = 3

.

tgst T B o] AHEJT. HEgh, B AT "o FUHH T - dAS s ARy
ATk, T B dHoZA ga BokllA BEEE FY A ddY 2Y a5 237 Bl de 5
Ao sk EZA|YolA], Ay ol tfsk PSA 2 PSMA, ¥ HEFo|A Q] ber/abl P2 FAA A2~ W}
RO}, oldf AgE A r=rh. LEv, AEE v T B FYe EF T FFAA dog
A, AW AAe AAHow fusts T oA AANEE oA AL dF 59 A% gl oaA
AERCH(F&[Linehan WM, Walther MM, Zbar B, The genetic basis of cancer of the kidney. J Urol. 2003

i 1
Dec; 170(6 Pt 1):2163-72]1)) Z/Hx UFY¥ dlde Ao mE T4 F3oM dojdtt, o E £49, p
(% A4 5429 o), ras, c-met, myc, pRB, VHL, % HER-2/neu &2 A¥ A# 9 EB3= Zdst= AHA
A dde EAdBolE F435te] old fHA AR TdY FFxHE dosy, wEA 5SS TE T
Ao g WHETH(E-&[McCartey et al. Cancer Research 1998 15:58 2601-5; Disis et al. Ciba Found. Symp.
1994 187:198-211]). o]¥d Edwo] @M of ¢F FolA F& 5ol W whgo] Hzo] H
At

gl do] A T-HXFo] o8] FTU-5o]8 EE B ddorA AAHA, o]EE X g A&3s7] ¢
SlA BEA AA 2ol FFHEojoF k. AU FE T Axd o wdEsa, AdAd 1A 244 9
SAE 2 & e TR olok k. o ulFASE A2, A7 o] FY g FdAnt YElYE
Aol ol FE(F, A vt 2} ME =9 EHA}F Jlg) HESE Fofol sty FY-5oly ¢ FS-AH Y
o dE BW AT A 2w AEALA A} EL% Nsow A8 B AT £ Axze FAAD
o Mo FAYE DA RE TF Fodct. FrHHoR, FAHS FHHQ U1l wwH e s
AL dgxdd 4 o mEiA - eR T BEE S Yt ofd A T FYUE WA A
2ol FAHol = F U (E3H([Singh-Jasuja H., Emmerich N. P., Rammensee H. G., Cancer Immunol.

Immunoether. 2004 Mar; 453 (3): 187-95]). 7}%] ALoA, F4 A FYPozrEH fHdE FE=("HA
44 FEH=E)7E A e AU T-Ax-wkgoz ojFojoltt 317] wiiol, el ofniil AFd oI
o 7HAE Bo| dFHo|t},

Aem, Me A AT £ A H 2AUE DAL AgEonA 5T £ AT
AW T-AE-vkge] 25 AT % 3 =
EEEEIERIEEEIS

JeEE, TME $9 ue] ALS A% Aol TS A w SAs wEe 81 £ AZd gae
2RY weE e LS AS o A, T P4 27 o) A A} Zedd Ee A
Wzl FEs By sele] S vpte R S(EH[(Lemmel C., Weik S., Eberle U., Dengjel J., Kratt
T., Becker H. D., Rammensee H. G., Stevanovic S. Nat. Biotechnol. 2004 Apr.; 22(4):450-4, T.
Weinschenk, C. Gouttefangeas, M. Schirle, F. Obermayr, S. Walter, 0. Schoor, R. Kurek, W. Loeser, K.
H. Bichler, D. Wernet, S. Stevanovic, and H. G. Rammensee. Unexpected abundance of HLA class II

H
=2 0o
=

-

ol

presented peptides in primary renal cell carcinomas. Cancer Res. 62 (20):5818-5827, 2002.]).

S, B 24 EE Qg B AEFA AR FA%, B 2 24 Ex TN AgHos
FRE faldel A0 A A8 O FA4RAE A FAlo) fo] 9P 4D Ane ATHA

o ol AL ok Fele] cluiFe] W] axde] ‘”Ml 471 8ol Hgety] wEelal o
j‘jé‘]_

RS 2= T-AE7F Ao a1 o 54 olsFol g Wwdgy el gt 27 Q) HE
oty uwehd, 7%l T-HEE AT & 9l M Tw} 7 ANRE S e dEdosn wEw
M dzREe HEEwe s o] Fastth. old A T-AXE Sol4 el ofa Ao 2
£aiso] B49 5 a ABA FCAER TALHNS AP 5 e T AEZA AojHn

T 2Y AEE F-FY AolA (LY AFA J15e 24sted FL 4L Aok, 08-PH Ad T AE
o Ty %38 A7 FEA A0 T 2 AE WS fEST AEEA /)5S Tt T 29 AT ARES,

A Fdel TF ¥ FEZNHC H3/AE vedls TF Axe AFdn. oj2d Ao
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2 AE IES BEoR b UE FF B PE S 2PHe] §-FY WY WL AT WA 24
of @4 okt HRowA 2 % 9

(D8 (D4 o=l vre 83 = vy} 3 2 Fio) 7Lo] j_ﬂjl A=A o 7 7]031—5']-_‘?_;, CDh8+ CTL(ﬂZ_}E
I

=3
MIC 3 1 ¥+ AEE o3F) Ei (-2 CIL(FE: MIC #3911 24 + A= o5 5o ols) 24
t B P Ao AW 2 SASE 9 wae] A glo] Fasith welA, ofn @ Ko MiC %
Aol A 5 ol A sel U ATtE obrledt AAE AT o] B wyge) Hol),

=AY AE wE 1 UA AE AE WS 299 80% FEAAE e o9 ,

A7) FEES T ME wa-9h8-& fFishe HE =9 HolAE A|F3t)

HEoddgo A "AEA"E F oolueal Y, & FEE k= ZEAEE g 293 AEE A s
gk st Ao st AEE F ol MES vuE Mol diE] vuge g AAHEct.  HloA
HwE Hqde F Qe Mol A AHEAd A B 2A(dE 59, W S)7F A8 5 dg. od Hd
el oZ 59 ClustalV €a8]Z(E3[Nucleic Acid Res., 22(22): 4673 4680 (1994])S Alg3le= AY
S wtsogx AAE £ k. BAFHoR olfFHE MY B4 AZEJC, Hu FAZHoR HE NTI,
GENETYX ¥i+= o|E& £ http://dragon.bio.purdue.edu/bioinfolinks/ #& &% HolE o] 2o AF5H=
A ETE o] &d 4 Q).

ol Foke] ZlsAks SolA fE=e] wolAe o& fi=d T AlE7 = axAe} wxp g 5 A=A
£ H71e 4 Auh(iEA[Fong, L, Hou, Y, Rivas, A, Benike, C, Yuen, A, Fisher, GA, Davis, MM, and
Engleman, EG; 2001, Altered peptide ligand vaccination with F1t3 ligand expanded dendritic cells for
tumor immunotherapy, Proc. Natl. Acad. Sci. U.S.A, 98, 8809-8814); (Zaremba, S, Barzaga, E, Zhu, M,
Soares, N, Tsang, KY, and Schlom, J; Identification of an enhancer agonist cytotoxic T lymphocyte
peptide from human carcinoembryonic antigen, Cancer Res., 1997, 57, 4570-4577; Colombetti, S,
Fagerberg, T, Baumgartner, P, Chapatte, L, Speiser, DE, Rufer, N, Michielin, O, and Levy, F; Impact of
orthologous melan-A peptide immunizations on the anti-self melan-A/HLA-A2 T cell cross-reactivity, J
Immunol., 2006, 176, 6560-6567;Appay, V, Speiser, DE, Rufer, N, Reynard, S, Barbey, C, Cerottini, JC,
Leyvraz, S, Pinilla, C, and Romero, P; Decreased specific CD8+ T cell cross-reactivity of antigen
recognition following vaccination with Melan-A peptide, Eur.J Immunol., 2006, 36, 1805-1814]).

H1e 2 oengel Ug gumed ohe We|=ek 0F 2zke] A AW WEE nelEL,
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[0024]

[0025]
[0026]

[0027]

[0028]

2 ¢34 Ag=

Md A4 (dH=E 3| M49 HA oY 4| Fd4
s = 2
1 €20-001 ALSNLEVTL AxQ2 C200r 42
2 NOX-001 ILAPVILYT Ax02 NOX1
3 PCN-001 KLMDLDVEQL Ax02 PCNA
4 PCN-002 SMSADVPLV Ax02 PCNA
S TOP-001 KIFDEILVNA Ax02 TOP2A . TOP2B
6 TOP-002 AAFVEELDKV AxQ2 T0P2B
7 CEA-009 VLLLVHNLPQHLFG class 11 CEACAMS
8 TGFBI-001 | ALFVRLLALA Ax02,A=02/B*1 | TGFBI
3?7
9 TGFBI-006 | GDKLEVSLKNNVVS T 11 TGFBI
10 TGFBI-007 | GKKLRVFVYRNSLCIENS 11 TGFBI
11 TGFBI-008 | LKNNVVSVNKEPVAEPD 58 11 TGIBI
KNNVVSYNKEPVAEPD T8 11 TGFBI
KNNVVSVNKEPVA T8 11 TGFBI
LKNNVVSVNKEPVA 11 TGFBI
12 TGFBI1-009 | NGVIHYIDELLIPDS 3 11 TGFBI
GVIHYIDELL IPDSA 3 11 TGFBI
13 TGFBI-010 | LNRILGDPEALRDL 3 11 TGFBI
14 TGFBI1-004 | TPPIDAHTRNLLRNH e 11 TGFBI
15 PTP-001 ALTTLMHQL Ax02 PTPRZ1
16 GAL-001 SLDPSSPQV AxQ2 GAL3ST1
17 CHI-001 SLWAGVVVL Ax02 CHI3L2
18 JAK-001 KLTDIQIEL Ax02 JAKMIP2
19 AKR-001 YLIHFPVSV Ax02 AKR1C1, AKR1C2
20 EN1-001 [VDDITYNV Ax02 FN1
21 EGFR-002 | GAVRFSNNPALCNVES e 11 EGFR
AVRFSNNPALCNVES 4 11 EGFR
AVRFSNNPALCNVE 3 11 EGFR
22 EGFR-005 | NPTTYQMDVNPEGKYS 3 11 EGFR
23 EGFR-006 | FKKTIKVLGSGAFG 3 11 EGFR
24 CHI3L1- TTLIKEMKAEF IKEAQPG 3 11 CHI3L1
001
TLIKEMKAEFIKEAQPG 8 11 CHISL1
TTLIKEMKAEFIKEA 3 11 CHI3L1
TLIKEMKAEFIKEA 8 11 CHI3L1
IKEMKAEF TKEAQPG 3 11 CHI3L1
TTLIKEMKAEFIKE 3 11 CHI3L1
25 CHI3L1- VKSKVQYLKDRQLAG & 11 CHISL1
007
26 CHI3L1- SRRTFIKSVPPFLRT @ 11 CHI3L1
008
27 DCA-001 KLGDFGLATVV Ax02 DCAMKL2
28 KCN-001 SLFDQVVKY A*02 KCNJ10
29 GPM-001 ALLSEVIQL A+02 GPM6B
YA 20 2 E F9Y ZHY 42
C20orf42= @74 rolle] Nl AL FZe] F2 8l Qe uzl-v/fe AlE A2l
7] < I 24, A A 95

ERdoz 3= A G

Schulte,

Chenm. ,

Laimer,

with severe gastrointestinal tract involvement,

ot} e dte], (200rf42E S-#d 3AoA HAR} %’i%
(n=10) ti7gete] 70% 2 #HAe] 60%l A HLd HE Ao
H AN 2He AT ZQQEX%WEH%HWmmwm,H,%mmL

R; URP1:

and Mazzarella,

C, Schlotzer—Schrehardt,
involved in regulation of polarity,
2006, 281, 36082-360901).
o|7} A& A AM HIALE T
M, Lanschuetzer,

S e 2o 1 ] A7 EA C200rf429] A
A

AA - gFHel

C, Bauer, W,

i

=1

proliferation,
HAeE, 34 g digh Azgt 988 #Aq7t 7)E
& [Sadler,
and Hintner,

a member of a novel

U, Bruckner-Tuderman, L,

E, Klausegger,

TS At

Y (Kindler) S%aS oF7|gtt)
C; Kindlin-1 is a phosphoprotein

and Has,

and motility of epidermal keratinocytes,

A, Muss,

—~

W, Deinsberger,

S=54l 10-1313915

& [Herz, C, Aumailley, M,

J Biol
&4 =4

U, Pohla-Gubo, G,

H; Novel KINDI gene mutation in Kindler syndrome
Arch. Dermatol., 2006, 142, 1619-1624]).

ZAbeks AelAd AgRe,
=4 E3(Northern Blot)ol] 23] 4t
M, Head, R, Zakeri,

family of PH and FERM domain-containing membrane-

hRARC Al;é

r“’ i

H, Bauer, C,
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[0038]
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[0040]

SE545f 10-1313915

associated proteins is significantly over—expressed in lung and colon carcinomas, Biochim. Biophys.
Acta, 2003, 1637, 207-216]). T8, C20orf42i= TGF-B-wiZlE AEZ ol L FF ol #HE FHAAZA
A 5 (L3 [Kloeker, S, Major, MB, Calderwood, DA, Ginsberg, MH, Jones, DA, and Beckerle, MC; The
Kindler syndrome protein 1is regulated by transforming growth factor-beta and involved in integrin-—
mediated adhesion, J. Biol. Chem., 2004, 279, 6824-6833]).

NADPH 4t8l&4 F5A-1 (NOX1)

NOX1& RESA Ak & 23slE(0,-) 2 Ibslra(H0,)9 A4S Sulsts 43 A9 &kolth. 1
Aol wde Ad ug, A, Ageld AEEYR, v FBE ALE FAAAHEDSuh, V.

Cell transformation by the superoxide-generating oxidase Moxl. Nature 1999, 401, 79-82]). 11%19] -3
2 Ax T4, 384, L HAx s AY A2 SA4SE HES oy AEETA dkgo] AdEo] JdTGEd
[Harper, R. W., Xu, C., Soucek, K., Setiadi, H. and Eiserich, J. P. A reappraisal of the genomic
organization of human Noxl and its splice variants, Arch. Biochem. Biophys. 2005, 435, 323-330]).

NOX12 thZgell A go] Wil glo Ur EH’<L *@ﬂﬂ E= YA 23] 7leS AdE olafEA a9l
o A 2A oA, NOX19] X Z el e S3teldar, dF% ddAe =%
o AE, Fw9] EskE = o2 HE FoE MEE 7He) NOX1 2de] A%
Q1 ApolE HolA &krk. NO g et A AlEeA EA EEEAT. AEH
O R, NOX1S i duloA 8o waHn TP AFAoE AAEA e mholth(E 3 [Szanto,
[. et al. Expression of NOXI, a superoxide-generating NADPH oxidase, in colon cancer and inflammatory
bowel disease. J Pathol. 2005, 207, 164-176]).

><
—
ﬂo
di
2
=
g
)
N
N,

Wl 22 gleh2 NOX17F W Huh Az A :r““’“oi s = S R, A 2 835 2349 A
ke NOX1 &S Abskxddit). 8 QIxH(NF)-kappaBi F& 433 NOX1S &dsts AF 2 Mol AxoA &
AstE L, o] Z& NoX1o] ufgd F ol Al NF-KappaBell 4 3t A EAE A2E AFIAvE AS gAs

(s= & [Fukuyama, M. et al. Overexpression of a novel superoxide-producing enzyme, NADPH oxidase 1, in
adenoma and well differentiated adenocarcinoma of the human colon. Cancer Lett. 2005, 221, 97-104]).

Wnt3a/HE-71Eld A3 E NOX19 2HeS =3t Aoz 7| AFTH(E& [Petropoulos, H. & Skerjanc, I. S.
Beta-catenin is essential and sufficient for skeletal myogenesis in P19 cells. J Biol Chem. 2002, 277,
15393-15399]) .

Az, WA Ar Fe WY AZABANE fEST, T oF FF ALY o X AF A HHL fE
b AT, oA RSOl A RRROEA e RSl FF Aol BAH F A8 heba

t}H(E3[Ten, KM, van der Wal, JB, Sluiter, W, Hofland, LJ, Jeekel, J, Sonneveld, P, and van Eijck, CH;
The role of superoxide anions in the development of distant tumour recurrence, Br.J Cancer, 2006, 95,
1497-1503]) .

A 3 34 F24(PCNA)

PCNAS &ofA] W=™ DNA F3 a4 Defe] 5 ojth. dssld dilde 5%
A Bk AL e g4 AYLEE FU AYE AL o= uEbd, aRe
AEZoA ddEY, F4E AEsdE AR ALEE

DNA 91/ o] 4dAs 54 11

TOP2A 2 TOP2BE A} 5 DNAY 914 AHlS xdsln HAsE= &
stk o] 3 EaAE DNA AR B HA] Tl dojuh= A
slo} 72 Ao T3k, DNA A o] =8 a4t olF DNA
A7, o] AL NHGES M2 B3 4 A v=Ew, uebd DNA 94 WA, o] 349 F R F

2 FHAF BA AR 7Ed AAEREA EASY. g JEE daglets fAE AAA 17914 al X = A )
Bl fFARE dAA 30 v Eu

TOP2A= of 2] &tAlel B Ao, o fFxzte] vdad sdwel= of= WAl 7ol w#slo] shvt.

AR 24 #8351 DNA

=
[l =t
nE A AE, 53 %

N
olN
1
i
rlr
ofN
o2
o
2
_|>~_l‘
2
‘0,
)

TOP2A fr3Ab= 17q12-q21 A A4 HER-2 FF 2, fdetellA 7 =
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SHA f1X8kH, HER-2 SZH fUd S92 A9 90%olA e ez ZZEAY 2AlE o (&3 [Jarvinen, TA
and Liu, ET; Topoisomerase II alpha gene (TOP2A) amplification and deletion in cancer-more common than
anticipated,, Cytopathology, 14, 309-313]). HE3&, TOP2A TEZ 2 T} AT HuEAr}.

TOP2A7} ¢l DNA HA] 31 AX £d2 Brbssirt. welA, AXE APEA7E A& dAYSS ofufd= et
= 2o dFd e F2 ®Ho] HUU(EA[Kellner, U, Sehested, M, Jensen, PB, Gieseler, F, and
Rudolph, P; Culprit and victim -DNA topoisomerase II, Lancet Oncol., 2002, 3, 235-243]). o] A=W
e AEAR WA e o) AlgkEY, oFE-f DNA 42 M EE TV F Jdu. HSEY A
B3 TOP2AS] T3 Bl 2AFAl= TOP2A #F3d#F o] Sol4 fd4 Al wa}, TOP2A-}AlAl-sFek=] 2ol thgh W
7 2 g E el gigk ¥lo] E& Al

qboll A o] TOP2BS] #of7} TOP2A®L H]52ghA] = 7 $3o Fa Zol7t e As HEshA ot ToP2B=
TOP2A 5o d¥o ] Hojx wEFE 4 Jduh(F3[Sakaguchi, A and Kikuchi, A; Functional
compatibility between isoform alpha and beta of type II DNA topoisomerase, J Cell Sci., 2004, 117,
1047-10541) .

o} FA-wA AL A% A 5

ohefol &9l (CA=CEACAM5)> N-2dh Ig V-FrAb 99 B C-2ek ol Ax Al o] C2 Tg-frAl vHE @9z
TAE 180kDadl MER FHRASE U gudoln, FHITARELALAE A4 99e AR
[Hegde, P, Qi, R, Gaspard, R, Abernathy, K, Dharap, S, Earle-Hughes, J, Gay, C, Nwokekeh, NU, Chen, T,
Saeed, AI, Sharov, V, Lee, NH, Yeatman, TJ, and Quackenbush, J; Identificaiton of tumour markers in
models of human colorectal cancer using a 19,200-element complementary DNA microarray, Cancer Res.,
2001, 61, 7792-77971).

4 Hold ddo=A, CEAL Hole] wet 3 Fo BdFa, Wre FFEAAAe e Al 9 AujdlA
T e, a8y, CEAE 9%, i, #7349 90%, vl-& AXE #Hk AEe] 70% 2 ket 50%E W) E

ato], QA FFAA w2 HEER B
Carcinoembryonic antigen gene family: molecular biology and clinical perspectives, J Clin Lab Anal.

5, 344-366 2005]). FF AES e Wty @ FHPowo] Bulz Qld, CFAE T vhAZA (F3[Sikorska,
H, Shuster, J, and Gold, P; Clinical applications of carcinoembryonic antigen, Cancer Detect.Prev.,
12, 321-355 1988]) % AgA%<t HUEE flg xF A vhA(FA[Locker, GY, Hamilton, S, Harris, J,
Jessup, JM, Kemeny, N, Macdonald, JS, Somerfield, MR, Hayes, DF, and Bast, RC, Jr.; ASCO 2006 update
of recommendations for the use of tumour markers in gastrointestinal cancer, J Clin Oncol, 24, 5313-
5327, 2006])=A @] AREE AT

TF AEA CEAS] el E7-star, dwbyow ¢ AL o] thd W WS wolA Fe=v(E

¥ [Orefice, S, Fossati, G, Pietrojusti, E, and Bonfanti, G; Delayed cutaneous hypersensitivity

i

A F(F3 [Thompson, JA, Grunert, F, and Zimmermann, W;

reaction to carcinoembryonic antigen in cancer patients, Tumouri, 1982, 68, 473-475]). WA= B%E
2 AA A WE FFom wEyy] uife] dnkHo® (EAY UAS zZteth. ey, o skA 94 i
Aol A, CEAS] WA UM (E&[Sarobe, P, Huarte, E, Lasarte, JJ, and Borras—Cuesta, F; Carcinoembryonic
antigen as a target to induce anti-tumour immune responses, Curr. Cancer Drug Targets., 2004, 4, 443-
4541), B3 AZAZL(CRO)ANA (F3 [Mosolits, S, Ullenhag, G, and Mellstedt, H; Therapeutic
vaccination in patients with gastrointestinal malignancies. A review of immunological and clinical
results, Ann.Oncol., 2005, 16, 847-862]) =L, CEAE °] £% FIolA 7F4 =& 49 Agdg WAl
ZRES zh= Fok B FYA(TAA) o3 [von Mehren, M; @<t wAl: what we know and what we don't
yet know, Semin. Oncol., 2005, 32, 76-84]).

O

o8 7HA Ax 54 f x2= T M2 oI5 CEAd dis] Ay (=A[Crosti, M, Longhi, R, Consogno,
G, Melloni, G, Zannini, P, and Protti, MP; Identification of novel subdominant epitopes on the
carcinoembryonic antigen recognized by CD4+ T-cells of lung cancer patients, J Immunol., 2006, 176,
5093-5099; Novellino, L, Castelli, C, and Parmiani, G; A listing of human tumour antigens recognized
by T-cell, March 2004 update, Cancer Immunol.Immunother., 2004, 54, 187-207; Ruiz, M, Kobayashi, H,
Lasarte, JJ, Prieto, J, Borras-Cuesta, F, Celis, E, and Sarobe, P; Identification and characterization
of a T-helper peptide from carcinoembryonic antigen, Clin Cancer Res., 2004, 10, 2860-2867]), o]H L
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ggst FE=E VRke® g CRC WAl AEE JbsshAl dvh(iEd[Babatz, J, Rollig, C, Lobel, B,
Folprecht, G, Haack, M, Gunther, H, Kohne, CH, Ehninger, G, Schmitz, M, and Bornhauser, M; Induction
of cellular immune responses against carcinoembryonic antigen in patients with metastatic tumours
after vaccination with altered peptide ligand-loaded dendritic cells, Cancer Immunol. Immunother.,
2006, 55, 268-276; Fong, L, Hou, Y, Rivas, A, Benike, C, Yuen, A, Fisher, GA, Davis, MM, and Engleman,
EG; Altered peptide ligand vaccination with FIt3 ligand expanded dendritic cells for tumour
immunotherapy, Proc. Natl. Acad. Sci. U.S.A, 2001, 98, 8809-8814; Liu, KJ, Wang, CC, Chen, LT, Cheng,
AL, Lin, DT, Wu, YC, Yu, WL, Hung, YM, Yang, HY, Juang, SH, and Whang-Peng, J; Generation of
carcinoembryonic antigen (CEA)-specific T-cell responses in HLA-A#*0201 and HLA-A#2402 late-stage
colorectal cancer patients after vaccination with dendritic cells loaded with CEA peptides, Clin
Cancer Res., 2004, 10, 2645-2651; Matsuda, K, Tsunoda, T, Tanaka, H, Umano, Y, Tanimura, H, Nukaya, I,
Takesako, K, and Yamaue, H; Enhancement of cytotoxic T- Ilymphocyte responses in patients with
gastrointestinal malignancies following vaccination with CEA peptide-pulsed dendritic cells, Cancer
Immunol. Immunother., 2004, 53, 609-616; Ueda, Y, Itoh, T, Nukaya, I, Kawashima, I, Okugawa, K, Yano,
Y, Yamamoto, Y, Naitoh, K, Shimizu, K, Imura, K, Fuji, N, Fujiwara, H, Ochiai, T, Itoi, H, Sonoyama,
T, Hagiwara, A, Takesako, K, and Yamagishi, H; Dendritic cell-based immunotherapy of cancer with
carcinoembryonic antigen—derived, HLA-A24-restricted CIL epitope: Clinical outcomes of 18 patients
with metastatic gastrointestinal or lung adenocarcinomas, Int. J Oncol., 2004, 24, 909-917; Weihrauch,
MR, Ansen, S, Jurkiewicz, E, Geisen, C, Xia, Z, Anderson, KS, Gracien, E, Schmidt, M, Wittig, B,
Diehl, V, Wolf, J, Bohlen, H, and Nadler, LM; Phase I[/II combined chemoimmunotherapy with
carcinoembryonic antigen—derived HLA-A2 -restricted CAP-I peptide and irinotecan, 5-fluorouracil, and
leucovorin in patients with primary metastatic colorectal cancer, Clin Cancer Res., 2005, 11, 5993-
6001]). o] 4 AFER AF7HA AN vhE B AP ECNA CEA WAl digh bgA 9 ol g ¥
g g fFxo e FA7F SHEACHES [von Mehren, M; Colorectal cancer vaccines: what we know
and what we don't yet know, Semin.Oncol., 2005, 32, 76-84]).

FEAE 47 AR, HE-F=(TGFBI)

IBFBIE Q1 o) A AEFA TG-Web-fErbisd fa424 Hzxz ag. oA AL 4% 2
AES) NEG2 240 AgFHE Ao L, RulE AL EG: wuPd] o

TOFBIE Sl A 7hg foldom 458 fa7 F shleln, AFIAE ¥e FFow wass Ao
wEAt,  AA PR AdE NAAR FY L AAY FF A9 AN E teld 38 452
sk, wakA, Axte stelBEl=st A TGFBIZE B AX +3, 1144 2 Ay 78 & tho A
Ay g3 th(F3 [Buckhaults, P, Rago, C, St, CB, Romans, KE, Saha, S, Zhang, L, Vogelstein, B, and
Kinzler, KW; Secreted and cell surface genes expressed in benign and malignant colorectal tumours,
Cancer Res., 2001, 61, 6996-70011]).

AgAgel el AR WHE ZASHE Aol WE-RAGA, MFBIE HEHoR Agadnt o ofF
Mo T shuEA APHHACHIGBIE 918 4709 A5 (&3 [Shih, W, Chetty, R, and Tsao, MS:
Expression profiling by microarrays in colorectal cancer, Oncol. Rep., 2005, 13, 517-524]).

A7ke] #AY =AM, g TGFBI mRNAFE 7 ojzar 226 H|3|A] 32.44] F7het}.  A|xbg] slol
BHej=3st EAellA, TGFBI mRNAZF dii- F7d oF @eolg] W] ¢ AxoA dddves 2& B ilth(E3
[(Schneider, D, Kleeff, J, Berberat, PO, Zhu, Z, Korc, M, Friess, H, and Buchler, MW; Induction and
expression of betaig-h3 in pancreatic cancer cells, Biochim.Biophys.Acta, 2002, 1588, 1-6]).

TGFBI= Ald#bl RdlollA daPdAd 3 FHA2A AHEJer. =g, &7 ox 34dd TGFBIS IEe]
e 7HA el HEHAG. <HEAlA 2EawEYULEE WA TGBIE= A4 2d 2 Algyhy Wy
4 E U8 Austy, oA GBI WS AL MEY: FEAgelA] Fad 9T e AL AN
(F3[Aitkenhead, M, Wang, SJ, Nakatsu, MN, Mestas, J, Heard, C, and Hughes, CC; Identification of

endothelial cell genes expressed in an in vitro model of angiogenesis: induction of ESM-I, (beta)ig-
h3, and NrCAM, Microvasc. Res., 2002, 63, 159-171]).

2 A glo|2A X AuElolA|, $&A-F3, Zeta 1 (PTPRZ1)
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PIPRZ1S &+ Blo] 24l F2utttoba] 3] =84 F& o ddol, dd-T3 3 1 = 2709 Al
27 go|24l-vhild xAvtElolA] w9l &u-vAo] gegs Erl 3 JHEYE 53 111 Evddos
gostetet. o] fHAte] wHE 49k AEAA(EH[Wu, CW, Li, AF, Chi, CW, and Lin, WC; Protein
tyrosine—phosphatase expression profiling in gastric cancer tissues, Cancer Lett., 2006, 242, 95-
103]), th A3s Wl 3 AEV|oluHES A A 3 LBV ol Eol A (E3 [Harroch, S, Furtado, GC,
Brueck, W, Rosenbluth, J, Lafaille, J, Chao, M, Buxbaum, JD, and Schlessinger, J; A critical role for
the protein tyrosine phosphatase receptor type Z in functional recovery from demyelinating lesions,
Nat. Genet., 2002, 32, 411-414), B A4kAd Zdejste] <Q17F wio} A% Ao A (& [Wang, V, Davis, DA,
Haque, M, Huang, LE, and Yarchoan, R; Differential gene up-regulation by hypoxia-inducible factor— 1
alpha and hypoxia-inducible factor-2 alpha in HEK293T-cells, Cancer Res., 2005, 65, 3299-3306]) =4
o}

il Bl AAME = o oluRAIES AlFA A E HE FA ol s FIANHGEA([Lu, KV, Jong,
KA, Kim, GY, Singh, J, Dia, EQ, Yoshimoto, K, Wang, MY, Cloughesy, TF, Nelson, SF, and Mischel, PS;
Differential induction of glioblastoma migration and growth by two forms of pleiotrophin, J Biol
Chem., 2005, 280, 26953-269641]).

ek, PIRPZ1S olulRAEZFS Al DNA FFodlA A5+ FZHEAT(E@A[Mulholland, PJ, Fiegler, H,
Mazzanti, C, Gorman, P, Sasieni, P, Adams, J, Jones, TA, Babbage, JW, Vatcheva, R, Ichimura, K, East,
P, Poullikas, C, Collins, VP, Carter, NP, Tomlinson, IP, and Sheer, D; Genomic profiling identifies
discrete deletions associated with translocations in glioblastoma multiforme, Cell Cycle, 2006, 5,
783-7911).

ofrz FluelAl @ HlAl 4%} 45 A8sHe @Wd 2 (JAKNIP)

JARMIP2E @A AY FHH = ARMS(Aokate] HE25F, #lEe ofy)dA 1w 3B H= PAX3-FKHR®]
3 B3 5 shuEA AEEATH(EE[Lae, M, Ahn, E, Mercado, G, Chuai, S, Edgar, M, Pawel, B, Olshen,
A, Barr, F, and Ladanyi, M; Global gene expression profiling of PAX-FKHR fusion-positive alveolar and
PAX-FKHR fusion-negative embryonal rhabdomyosarcomas, J Pathol., 2007, 212, 143-151]).

FJrzdd 1 (FN1)

SnzRe QEdoletn et AXve Adsts F8A wudel AFEE of suel BrHES T
= oA et duaR geln, Fohd, Nud % AFAT e AT EL: PR L
23 AE A%,

ettt 9§ AbEQ] fHR YR ofg FFo] vk, N A AxE FEY FA, =
T, Y, d4F, A A5, B3 L T4 T3 9 h(E3 [Hynes, RO; Fibronectins, Sci.
Am., 1987, 254, 42-51]).

o]

A4 vErEd9d, PN FHZYRCAN 27 §3 111 95 = )

zddolgtal By)E 7 vE2dds ARl oRA A o FFE 7R k=] A
AW A= ofv=dd B sFNO| Hal Foi7h 2 A%, d334 2 dolE AATE HAFJAHGEAILYI,
M and Ruoslahti, E; A fibronectin fragment inhibits tumour growth, angiogenesis, and metastasis, Proc.
Natl. Acad. Sci. U.S.A, 2001, 98, 620-624]). <AAA= A FIHIY dde] He-ANE 725 A4
371 918 whEolxl 3 33-obnnt E o, AU AE FHEYE FS A, 3 sHEvE
o] gl& wi§-zo A n|EAGslttE Aol W HTHEH [Akerman, ME, Pilch, J, Peters, D, and Ruoslahti,
E; Angiostatic peptides use plasma fibronectin to home to angiogenic vasculature, Proc. Natl. Acad.
Sci. U.S.A, 2005, 102, 2040-2045]). & <A-ollA, whg-2ox FNo| D-ZHEANI(GalN) /2] vk (LPS)—r
T AAA A ge] st adE 2ARY. 1 A3, FN2 NF-kappaB &/43le] Ao #dd wWAYF 9
3 GaIN/LPS-F=¥ zHAE3te tisl] Hsstar, ol INF-<e] sFxdS fasin [L-109 3 =dd 3o
a1, Bel-xL9] 52 GalN/LPS o &3l of7]¥ {HAIES] MYAEALE AetE AEAEA 2159 Ads f
Tzt S AAGH(EE[Qiu, Z, Kwon, AH, Tsuji, K, Kamiyama, Y, Okumura, T, and Hirao, VY;
Fibronectin prevents D- galactosamine/lipopolysaccharide-induced lethal hepatic failure in mice,
Shock, 2006, 25, 80-871). ©& A= FNo| QIZF #HF Alx S245 Ab=8har C0X-2 2 & 2 PGE2 A
S FEFFo RN A AEAEAES ZAaATE Aoz Yt (E# [Han, S, Sidell, N, Roser-Page,

S, and Roman, J; Fibronectin stimulates human lung carcinoma cell growth by inducing cyclooxygenase-2

76-aa WE]=, T111-C(o}}
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(COX-2) expression, Int. J Cancer, 2004, 111, 322-331]).

BRI (FN)S 7|3 4 2 TF T4 5 mEHoR tE A5l s AEse AR BoFrh. o
2jgk ~Eefol 2~ WHolAQl QR EWI-B(ED-B) FN> BT A A4 A& glom, T IAFAH vAd
Ao g AtEtH(E3 [Khan, ZA, Caurtero, J, Barbin, YP, Chan, BM, Uniyal, S, and Chakrabarti, S; ED-B
fibronectin in non-small cell lung carcinoma, Exp.Lung Res., 2005, 31, 701-711]). Mhawech %< EDBol
g G FAel e M B B FES A dAT 5%~ = AE FAE BATHEH [Mhawech, P,

Dulguerov, P, Assaly, M, Ares, C, and Allal, AS; EB-D fibronectin expression in squamous cell
carcinoma of the head and neck, Oral Oncol., 2005, 41, 82-88]).

dpEdY Bde 0P R WYY 2Es0], HF R A g ¥ 24 0] Beldeh, Iz
98 fAA BAL SIS(SturgeNeber FF7) A4 MR zRE ] AfolAEe] A wlmale] SIS AlFolHE
ol fre]Hoer F7hEtH(p < 0.05) (% [Comi, AM, Hunt, P, Vawter, MP, Pardo, CA, Becker, KG, and
Pevsner, J; Increased fibronectin expression in sturge-weber syndrome fibroblasts and brain tissue,,
Pediatr. Res., 2003, 53, 762-769]). FH=IZMYE $HE F4 vi T% 2 A4 daol vla] dadelA &
Aow o Fr. JFJRRYY FFH2 Aol e Fa Fxtel vl APt Aol e AT St AlA
T o AsEr. £ FH% matriolytic 24 % yH 2R Wle e WA Fogo] AHHd TR (E
¥ [Demeter, A, Szirmai, K, Olah, J, Papp, Z, and Jeney, A; Elevated expression of matrix
metalloproteinase-9, and fibronectin concentration in recurrent epithelial ovarian cancer, Orv.
Hetil., 2004, 145, 1617-1624]). FNo] ddg-olA A€ 1,17670¢] FHAF FollA FejA oz okt 249 +
Aol FHA F shvtels ARES ENo| fibslell A Fadh do] oAl fARA AsE & Adve s dx
B} (EH [Urtreger, AJ, Werbajh, SE, Verrecchia, F, Mauviel, A, Puricelli, LI, Kornblihtt, AR, and Bal
de Kier Joffe ED; Fibronectin is distinctly downregulated in murine mammary adenocarcinoma cells with
high metastatic potential, Oncol. Rep., 2006, 16, 1403-1410]).

S HaAoAl, 3719 7F8A IrEEUE SE|=(RGD, CS-1, 2 FN-C/H-V)7} 3 Aotz AXAEAE
FrEdHE WA, AlEAEARE FEe Wefel os dojwti(olmol7] ). AfrodE AEAEALE &
AA717] 9% 22 vpedd e §e Jhed @ ARst AR2A F7he ATE ESIH(Ed
[Hadden, HL and Henke, CA; Induction of lung fibroblast apoptosis by soluble fibronectin peptides,
Am.J Respir.Crit Care Med, 2000, 162, 1553-1560]). T2 7= F|HZYRI(FN)o] IZF H]-2 A <t
(NSCLS) ME F2& AF3ctar J5skith. o] A2 FNo] NSCLC AlZolA MMP-9 whaa | mRNA @&, 2 Az}
B8 A4S ZAPE BYuh(EH[Han, S, Ritzenthaler, JD, Sitaraman, SV, and Roman, J;
Fibronectin increases matrix metalloproteinase 9 expression through activation of c¢-Fos via
extracellular-regulated kinase and phosphatidylinositol 3- kinase pathways in human lung carcinoma
cells. J Biol Chem., 2006, 281, 29614-29624]). &k <A5-cllA, HEtWl D(VD) 8tEo] F-AA ax7} Al
X AAAE Fgste dAUT os) w3k wiyiEEAE AT, FNel thEk 22 M4 RNAS] =& FN %
Ao agxds doy, FeHl-Hd 1 WEH 2 Alx JAAEAE FAAZT. olelg WA FNe| 14
3 , Aol FdAow FG AE Qe VD A& vl e Feds IR
& [Liu, W, Asa, SL, and Ezzat, S; lalpha,25- Dihydroxyvitamin D3 targets PTEN-dependent fibronectin
expression to restore thyroid cancer cell adhesiveness, Mol. Endocrinol., 2005, 19, 2349-2357]).

S5l AH8E F 2l Sold AE(d)
45 e

¢

A Az AEge =4 3

T N 53] AAE AmAY T FHoR] MY HEs
2 59, Ao NS &L, IW%FM}Q@JL %HBEEE
b A Ak AR PteE vIwkemgh g stE AlZ4sk Bl AmA dgfe] Y & oE flal, AAEA
AR REA FA o] et FA o7 AL HCHEE [Kaspar, M, Zardi, L, and Neri, D; Fibronectin as target
for tumour therapy, Int. J Cancer, 2005, 118, 1331-1339]). 3} A= CHS0C. =AM *H% FNY A=
CBD-HepII®] ZE|El=9] AW L&l o3 A7t TF A4, T Y 2 RIS st AL &S
dsetdth. CH5000 o3 A X me FellA kS 7HA AL e vh-2d] AES JFES ¥ ok, A
gholl sl TYY 4 % AF Y ‘%‘ o 2ol HolE AYrt. ol A A, gl FHAA A=
ol A CH509] o AteE= 84S AAFSH (&3 [Liu, Y, Huang, B, Yuan, Y, Gong, W, Xiao, H, Li, D, Yu, 7R,
Wu, FH, Zhang, GM, and Feng, ZH; Inhibition of hepatocarcinoma and tumour metastasis to liver by gene
therapy with recombinant CBD-HeplIl polypeptide of fibronectin, Int. J Cancer, 2007 121 (1) 184-92]).

B ZIE(FN)2 A2 MEY 2 gk Az Hadd voss 45 754 F948A §3 111 w3l )

_iZi o,
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o,
5]

YTIVVIAL M E)E zZt=v. NII148 = €95 717 37] 39 E35EE 22-mer FN HME| == g 1do
Aggle] WE AEa-niAR HAL odAGt o ATE INIIIMF YZF AL AolE AT + 9l
7VeAdol dvkn ®woFEo(EH[(Kato, R, Ishikawa, T, Kamiya, S, Oguma, F, Ueki, M, Goto, S,
Nakamura, H, Katayama, T, and Fukai, F; A new type of antimetastatic peptide derived from fibronectin,
Clin Cancer Res., 2002, 8, 2455-2462]).

9 4% AR -8 (BGFR)

EGFRE 874 Ax 524, 23t 2 AE xdo] Faod A4S ot 28 o] f=, EGFR el A7t &<
ol WA TF WA, dvrdor B vk A9, TG AN, 2R dd e
22 B3 AF 2 AFE 7]odgri(F& [Machama, T and Dixon, JE; The tumour suppressor, PTEN/MMACI,
dephosphorylates the lipid second messenger, phosphatidylinositol 3,4,5-trisphosphate, J Biol Chem.,
1998, 273, 13375-13378]). EGFR ©]’2 olumBAEZFA 7HE &g &4 o] & shubo]th(&E# [Zawrocki,
A and Biernat, W; Epidermal growth factor receptor in glioblastoma, Folia Neuropathol., 2005, 43, 123-
1321).

g
Z

—
—

re

o]

o o2

EGFR &3 3 mRNA #d-2 AAAIE 7o) 1 55 AAFAA wIHetH, 34 F7hE EGFR ©hild =33}
w9~ #FHAPECH(F3 [Wong, AJ, Bigner, SH, Bigner, DD, Kinzler, KW, Hamilton, SR, and Vogelstein, B;
Increased expression of the epidermal growth factor receptor gene in malignant gliomas is invariably
associated with gene amplification, Proc. Natl. Acad. Sci. U.S.A, 1987, 84, 6899-6903;Chaffanet, M,
Chauvin, C, Laine, M, Berger, F, Chedin, M, Rost, N, Nissou, MF, and Benabid, AL; EGF receptor
amplification and expression in human brain tumours, 1992, Eur. J Cancer, 28, 11-17]). &R F%g]
= i 3L 27% o]ske] GBMOlA HarEHlou, @ obdl MRS 9 3 B7] A nES 449
TR FEglo] EGFR &S AFsH7] 8 e Rumo(EHA[Reifenberger, J, Reifenberger, G,
Ichimura, K, Schmidt, EE, Wechsler, W, and Collins, VP; Epidermal growth factor receptor expression in
oligodendroglial tumours, Am. J Pathol., 1996, 149, 29-35]).

o T EGFR T3%/38d ] g A= =99 oAX7}F vk, HY AAESS EGFR T3%/3hEd ] Ao
AE gt oudt g3t 22X EPXH(ZH([0lson, JJ, Barnett, D, Yang, J, Assietti, R, Cotsonis, G,
and James, CD; Gene amplification as a prognostic factor in primary brain tumours, Clin Cancer Res.,
1998, 4, 215-222; Newcomb, EW, Cohen, H, Lee, SR, Bhalla, SK, Bloom, J, Hayes, RL, and Miller, DC;
Survival of patients with glioblastoma multiforme is not influenced by altered expression of pl6, pb3,
EGFR, MDM2 or Bcl-2 genes, Brain Pathol., 1998, 8, 655-667; Waha, A, Baumann, A, Wolf, HK, Fimmers, R,
Neumann, J, Kindermann, D, Astrahantseff, K, Blumcke, I, von, DA, and Schlegel, U; Lack of prognostic
relevance of alterations in the epidermal growth factor receptor—transforming growth factor—alpha
pathway in human astrocytic gliomas, J Neurosurg., 1996, 85, 634-641]), T}E AAEL o] WHAo] SAA
Ay Axtgtn A2 HH(E3# [Etienne, MC, Formento, JL, Lebrun-Frenay, C, Gioanni, J, Chatel, M,
Paquis, P, Bernard, C, Courdi, A, Bensadoun, RJ, Pignol, JP, Francoual, M, Grellier, P, Frenay, M, and
Milano, G; Epidermal growth factor receptor and labelling index are independent prognostic factors in
glial tumour outcome, Clin Cancer Res., 1998, 4, 2383-2390; Jaros, E, Perry, RH, Adam, L, Kelly, PJ,
Crawford, PJ, Kalbag, RM, Mendelow, AD, Sengupta, RP, and Pearson, AD; Prognostic implications of pb53
protein, epidermal growth factor receptor, and Ki-67 labelling in brain tumours, Br. J Cancer, 1992,
66, 373-385; Schlegel, J, Merdes, A, Stumm, G, Albert, FK, Forsting, M, Hynes, N, and Kiessling, M;
Amplification of the epidermal-growth—-factor— receptor gene correlates with different growth behaviour
in human glioblastoma, Int. J Cancer, 1994, 56, 72-77; Zhu, A, Shaeffer, J, Leslie, S, Kolm, P, and
El-Mahdi, AM; Epidermal growth factor receptor: an independent predictor of survival in astrocytic
tumours given definitive irradiation, Int. J Radiat. Oncol. Biol Phys., 1996, 34, 809-815]).

oF AlEo] ThE EGRR RAZO AR g el P¥ FAWT b Wol ATH AL BE A, wE S
4, BEs EE 9% AR A @ Soln FA AR, L 544 sl = luhelAle] AR ALS-
EGFRwtoll thal A&et= B7HA @ o &d S8 FA7E A3, 259 AL =S Aol B
TEAZY AT /xS FEAMBX-EGF) Y wWE AsE Adstoh(E#[Sridhar, SS, Seymour, L, and
Shepherd, FA; Inhibitors of epidermal-growth-factor receptors: a review of clinical research with a
focus on non-small-cell lung cancer, Lancet Oncol., 2003, 4, 397-406]). A4 A¥e] EHo| EGFRwt7}

JZ".X
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¢$0zuﬁl%éﬂzaatwqgé%%%&ﬂz%%ﬁmm»%ﬂ7L wo}.  EGFRS Apets)
% RaL, EFE A= 2 718-A ol dtt.  EGFRvIIIE 34

t:mmm%i%ﬁJq.Em FA 3 A FEY 5854
X EGFRVIII—EO]79 x}ete] ’“7}°ﬂ o8 A= 4 AT (F3[Sok, JC, Coppelli, FM, Thomas, SM, Lango, MN,
Xi, S, Hunt, JL, Freilino, ML, Graner, MW, Wikstrand, CJ, Bigner, DD, Gooding, WE, Furnari, FB, and
Grandis, JR; Mutant epidermal growth factor receptor (EGFRvIII) contributes to head and neck cancer
growth and resistance to EGFR targeting, Clin Cancer Res., 2006, 12, 5064-5073]).

2 e ofuEAEF AE % B FEAT FTAN7E vE QHEEY RS ddgosn fust:
74014. BGF 840 AFahe 1] vhole g A HE, $4 3-F4 dsRNAET o A-A A [Ee 1C]),
AEAEALS FE BAAE AgEHE RS AuHoR o A¥el U EAHUY. EFR-EA5E Fel IC

BN

el
AT 2 AN B4 AEEA WE AEAEAE =Y. BGR-EAEE Zal IC o FY 4

EA =i ¥ Ae
4 H Aol dig WEd A% =4 miglel = H’*i oA vEgyE T F%] AP HIE
FEAT. AR 485 1d F, Ag" vheas ool glo] AASAl Aobdkth(Z&@[Shir, A, Ogris, M,

Wagner, E, and Levitzki, A; EGF receptor-targeted synthetic double-stranded RNA eliminates
glioblastoma, breast cancer, and adenocarcinoma tumours in mice, PLoS. Med, 2006 Jan; 3(1):e6. Epub
2005 Dec 61).

22 ZHA RNAGsiRNA) 9] ol Ak s 2Ashy] 93k aapsjola v Sol# el =7t H9lal, g
& FF FAA} ATHoR FAHAL. EGFRE siRVA-WIE a3 24& Fold ERGR B SRS 2

b o2

o
Ne) e A g AES(U373 MG, LN18)olA L}EFtl. EGFR mRNA 2 o
st E ATk, ey, siRNA A EE Al F2], o)lF 9 EGFR-IZ% A5 9AA
A ome oAl BT 2 @t o] Aol Waw, wlolamoldolE ASH fAA WA ¥
ol Ak whx| e wre wele] wEE urE Yt} ARS, o]#d xEi EGFRe Eold ez
AuFo] wE A% Am HTLoR FEIA ZE T e 7 (EH([Vollmann, A, Vornlocher, HP,
Stempfl, T, Brockhoff, G, Apfel, R, and Bogdahn, U; Effective silencing of EGFR with RNAi demonstrates
non-EGFR dependent proliferation of glioma cells, Int. J Oncol., 2006, 28, 1531-1542]).

7 e ARE RAFE o8 I A7 FAHAY. dE B9

h-R3S 11 H3ALS LLE EGFR €5 Z=dQl& A48t Elo]l24l 7ivolA] &A3tE AAste Q1itsts

£29o] gAolt}, = g A= h-R39] A, WAL H o¥] a%S JIHs] ¢
, 71 1/11 A1ge] 4:§35491E}(%?§1[(Ramos, TC, Figueredo, J, Catala, M, Gonzalez, S, Selva, JC, Cruz,
TM, Toledo, C, Silva, S, Pestano, Y, Ramos, M, Leonard, I, Torres, O, Marinello, P, Perez, R, and

©

=N

m=or
>odn 2 ool o

= g
e
ﬁﬁ
h

Lage, A; Treatment of high-grade glioma patients with the humanized anti-epidermal growth factor
receptor (EGFR) antibody h-R3: report from a phase I/II trial, Cancer Biol Ther., 2006, 5, 375-379]).

BKG-569% @bl Asla Q= A9 A % S8R (GRS Zesta, 4 Pagela, Mgl
H 7k Al A Aot 7] 1, FoJg-F7F A & oA FFHJTE. RECIST 7|5 wa), 15
ot Al AWolx| gt WAL Fk EF#o] WA JTH(EH [Yoshimura, N, Kudoh, S, Kimura, T, Mitsuoka, S,
Matsuura, K, Hirata, K, Matsui, K, Negoro, S, Nakagawa, K, and Fukuoka, M; EKB-569, a new irreversible
epidermal growth factor receptor tyrosine kinase inhibitor, with clinical activity in patients with
non-small cell lung cancer with acquired resistance to gefitinib, Lung Cancer, 2006, 51, 363-368]).

AVEY, 49 A 92 FEA(EGFR)-#HEE Bfo] =41 7|vpolA| o] HolZ AAAl= &2l shetaryel] 4
gk Bv]-A AEZ FH(NSCLC) #xte] k9] FubolA] axE Bk, oA 3k NSCLCEZF-E 9 ¥ oo A
H7b Qs AR BuEdrk,  EE, EGFR E¢Iwolis NSCLCol ik AlTEld Wzt e} w$- o]
= Hojxth. NSCLCEH-H 9] ¥ HdololA AuEHY adte= F7FHEAAL, o] a3}t EGFR &R o]
AEdch AFEES 32 a9 JoelA ¥ dolE Agsted adAd o' Bt ARE
dole] AzmelA AEHY &del EGFR EdWeldd #A7F & & Aokl AANSHGE A [Shimato, S,
Mitsudomi, T, Kosaka, T, Yatabe, Y, Wakabayashi, T, Mizuno, M, Nakahara, N, Hatano, H, Natsume, A,
Ishii, D, and Yoshida, J:; 2006, EGFR mutations in patients with brain metastases from lung cancer:

association with the efficacy of gefitinib, Neuro. Oncol., 8, 137-144]).
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719 23 &4 3-FAF 2 (CHISL2)

CHISL2E= e A= AlzeA AE=dv. 2A4LS 7ot
FF CHISL29] #AI= &elsA] &gtrh. 71" &af a4 t

o] FAE AExY Als-zdd 7lvelAl 2 PEB-vE AE FARE SASAACEZN A3t A2 A
t}(E3[(Recklies AD, White C, Ling H; The chitinase 3-like protein human cartilage glycoprotein 39

Bl #EAelA 14 FYdozA 2 AgEn. &
3 H

N4 Aol AlZES QRF A% =4 A=

(HC-gp39) stimulates proliferation of human connective-tissue cells and activates both extracellular
signal-regulated kinase- and protein kinase B-mediated signalling pathways; Biochem J. 2002; 365:119-
1261). whg-ZzellA 71" @8 E4 3-FAF O A A aute - eE A9 RdoX AetA AFdxdEE A
o7 WA (Ed [Takaishi S, Wang TC; Gene expression profiling in a mouse model of Helicobacter-
induced gastric cancer; Cancer Sci. 2007 (3): 284-293]).

HEZ29} CaM 7] UobA-F-AF 2(DCAMKL2)

A BOD-AFE DX e 47 o w4 dae] BrAe q@e @k Do} v AEH =
WD) 2 B uelal, HE2a2d JlEobl-2(DCAKL2) ] Aol RaHT. DAKL2E T 719
wudlo] A5 Aen SPA Txe 2AHE, 00 WA BAY N AF 24 9 Flvobl mugld] o3
wlE e v ol B4 et

3

-fr=d sz ael el HgskAxith. DCAMKL29] AF7F Q14ksh= NMTel

@ 2342 w9 74A0. DOAKL2 @ DOX nRNAE A7 Alzgl-Soldoli, dix whe] 4% /It Fk
SAAG. DOxE E4 T SRR AEAW, ICMKL2E 471744 FRas §AHE, ok 0C Ade] A%
ABANA oldel ANHA BHA 75 2Erhs Ag AAbET. w3k wdeld, DCAKL2E AEA 2

DCAMKL2¢] 2d, 7154l &4, =4 9 Z4ste] e A7 e Fa3 AR B 7hedAls s Al
=

DC o] AEZS] AMZE 2 AT AZE N ggte] Wiz JAdEgsied 523 IS 3k Aoz Aoty
Ak, B3], A4t oa) xMEE WAloR NTeF Asagsta, NI7F dazlos BebAs 9dd¢l &4 2
FR4e W BA-e 9 X8 8HE Moz DCAMKL2E AA Az Ao e wke-sle] wAlstE F4%

Ax =4 Ade ZAAJ] FH uNREA HFEojoF gth(Z¥ [Edelman, AM, Kim, WY, Higgins, D
Goldstein, EG, Oberdoerster, M, and Sigurdson, W; Doublecortin kinase-2, a novel doublecortin-related
protein kinase associated with terminal segments of axons and dendrites, J Biol Chem., 2005, 280,
8531-8543]) .
ATP-17H3 W5 377 ZF A2 10(KCNJ10)
F ZFE ALEin e F8 752 ABuAEY 5 A 4, Aad AAFuAE o 4 7
9 A RP)S AL ZE (KH) A9dE Z9st %
g Aol dis] 49 2SS dRE 527
Zlojek.  CNS AAuAEe] EAL ABFWAE o] Fa K+ diedoln AAWAE RIPE EAst=d T8
g QS sk KONJ10 ool SolA wdelt. webA, Kir 3 53] KONJ102 2173 34 2 F24F A
NMADAE 7159 F8 ZHEo)(E-dA[Butt, AM and Kalsi, A; Inwardly rectifying potassium
channels (Kir) in central nervous system glia: a special role for Kir4.l in glial functions, J Cell
Mol. Med, 2006, 10, 33-44]).

J

Y

=
=
2
s}
rot
o

4 MEe aE ZE 9 SFENAY 4% sES A4 B F v Alde JAES opr)Ert.
KCNJ10 A& A2 A4 Axe] 4 : o &=
AUk KCNJ10°] =uhed A4 Azl SFelLted AAe Add oAl o oAl o =3k o
& 7xeth(E A [Kucheryavykh, YV, Kucheryavykh, LY, Nichols, CG, Maldonado, HM, Baksi, K,
Reichenbach, A, Skatchkov, SN, and Eaton, MJ;, Downregulation of Kir4.l inward rectifying potassium
channel subunits by RNAi impairs potassium transfer and glutamate uptake by cultured cortical
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astrocytes, Glia 2006, 55 (3), 274 - 281]).

FAZA A ] MAESL] K(+)2] KONJ109] &7+ < KCNJ107F A7 al M3 3
e}

z 4 9%
of Q7] wiEel BA FAE & Atk gk 7k ¥ FHRL 57 2
A

= 5 g AES 2 £
M7 wF)ol A KONJ109] vlg42 X7 #EEQon, olF AAn AT &4F THo &4FHY, B Y&

Nl

ZYIF(MEZA HE)(EH[Warth, A, Mittelbronn, M, and Wolburg, H; Redistribution of the water
channel protein aquaporin—-4 and the K+ channel protein Kir4.1 differs in low- and high-grade human
brain tumours, Acta Neuropathol. (Berl), 2005, 109, 418-426]). KCNJ10& B3t &AM HH o)A A AE
ol AExdEn  v5o Thdo] ARMHUAT: AR AEdAE, BAHQ Z2xstl, AQP47} 5 TEe
KCNJ10 w7l K+ &=k AFAZIARE, B A AeldM= AQPa7E ¥ 3% FA9 555 F318H KINJ102
7t AlEQ K+5 &E3vh(F-3 [Saadoun, S, Papadopoulos, MC, and Krishna, S; Water transport becomes
uncoupled from K+ siphoning in brain contusion, bacterial meningitis, and brain tumours:
immunohistochemical case review, J Clin Pathol., 2003, 56, 972-975]).

Fojzl ofmmal Ade] "ol A" olE EW PE LI Foj opmnit MAR THH ¥
BAF WAOR HA EAel AFT + AES 1w whe ohnndt @rle] Sk W
A ofrigt 7|54 B o2 SHE dAANAeZM) s dudt. odF 5W, JEHES
-DR¥}F 2 HFI MHC &2 d3argsta A9 5 e vHs Ao fASY 23A do
an, E Ew el FEjelld Aole ofw 45 g Tdste HIE%
SRS 311-)\4;;].%] CTLSE xgzdﬁl- z,:

M- =70 =

I
2
to X,
il
i
ol

MHC % 1= AAE e =el disir, o] FE = 54 HA-SoA oppliedl REZE Zte "Fo] A", B
AgHom, 3o Ao 7gs Wellsh] Go(5, FEE R A dledd sk T Ax 229 AE &
TOEE O 9N Beagd Fad Aom oAR) N- gl/EE -ud AR sl glvka 4EA 3l
Cho N- B/EE R AR, dE 59 Aok 747 1 WAl 1070] oprledted 4 Qlth. o] fAEESE
MHC #9411 Akl AfAor 295y, Ade 2o Aol met ¥z S2dd 5 . o] JHE

sol Az o 2 HAE = AP HEA dws A wel, 8 2 FEESE AR 5 glnh 2w
Bl HE=E Yool AV]d & Jdey, BE 100,000 vlwke] #Apg, whgkdsiAE 50,000 vivk, v vl
sHA= 10,000 wRE, AgHom oF 5,000¢ 7 Atk opmaqk Zvje) Aol diEiA, = 3] FEE=

.

q
100070 wiwke] z7], mpgAsAIE 50070 iRkl 7], Ro) mpgrE s AlE 1007) wivke] #|E 7RE S 9l
A, 2 oahg e FEE T o Aol A Adolrt 8 WA 100712 ofvAl, wigA s AL 8 WA 3071, 7}
A vl AsAE 8 A 1670, =, 8, 9, 10, 11, 12, 13, 14, 15 X 16719 olu]x=Alel HE= 9 Ho|AE

frAHAl, 2 we] flEl=sh wak BEEtE T AEE frdhs Hd = JTAd WelAsEd FF 24_01 kil
ojAleltt.  olegh HA o] WolAe Wt o= Zz Md A wMer 11 3 12, B 21 #2424 F 19 F
olA Ak

o 127) ot Z7|Ruk o 1 MEE=ZF MHC @ 11 2ol ddets dol A5 AREHE A9, 3o HLA
A% ddol AT A= WE=7F MHC 78 1T #2ke] A 278 Solder Agstry CILol AA ==
T AAAoR FFE FA ¥ Zlo] vpgAEh. ey, AellA #E akA e, o & EW FEwIEEe

=
o] o8 dssiE = Ao E\:} 71 FME|=7F At FA-A A Alxe Q&) BEE 4= 7] wjFo] B} 71

AR
wa, And o 8 WA 107)9] okmliak Zojel MIC 3 1 olFFo] Al olnES Tdehs url 11

Hel=
Et gmdeREe PUs Zeagel o AYEE AE st MC §3 11 AER A, A%
dojol QT Wl AEEA MHC 8 1 A AY 7B Selgow AgsAY ClLel AAHE $H
of AAHOoR GRS FA WAL, ZRAA Bk HA oVES wEehd Bew wud B 2Ae 919
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D98 stelA g o] mha s,

webd, B owge w38 A 1007, sEAsAE 8 WA 3070, g vk sE 8 WA 1671, 3 8, 9,
A

10, 11, 12, 13, 14, 15, 16709 opw]i=ike] HA Aol 2zb= MHC 78 1 ol¥59 A= B WA S A3
o},

BE, 2 0yl we fEE B WA A F 24 A% SFAMHO) FF 1 Ee 119 wael 2%
F e 58S JFE Aok, WMEl= £ WolAlo MCH EgA=e A gal okl x¥ Wy, o8 =
W OE o] Arjd 4o ZAlEo] Qe AE T Adold MHC §3 I Ay FAxke oig &3l 71Al= o] Q)
= We e AldE 4 Aok 3 [Vogt AB, Kropshofer H, Kalbacher H, Kalbus M, Rammensee HG,

Coligan JE, Martin R; Ligand motifs of HLA-DRB5+0101 and DRB1*1501 molecules delineated from self-
peptides; J Immunol. 1994; 153(4):1665-1673; Malcherek G, Gnau V, Stevanovic S, Rammensee HG, Jung G,
Melms A; Analysis of allele-specific contact sites of natural HLA-DR17 ligands; J Immunol. 1994;
153(3):1141-1149; Manici S, Sturniolo T, Imro MA, Hammer J, Sinigaglia F, Noppen C, Spagnoli G, Mazzi
B, Bellone M, Dellabona P, Protti MP; Melanoma cells present a MAGE-3 epitope to CD4(+) cytotoxic T
cells in association with histocompatibility leukocyte antigen DR11; J Exp Med. 1999; 189(5): 871-876;
Hammer J, Gallazzi F, Bono E, Karr RW, Guenot J, Valsasnini P, Nagy ZA, Sinigaglia F; Peptide binding
specificity of HLA-DR4 molecules: correlation with rheumatoid arthritis association; .J Exp Med. 1995
181(5):1847-1855; Tompkins SM, Rota PA, Moore JC, Jensen PE; A europium fluoroimmunoassay for
measuring binding of antigen to class II MHC glycoproteins; J Immunol Methods. 1993; 163(2): 209-216;
Boyton RJ, Lohmann T, Londei M, Kalbacher H, Halder T, Frater AJ, Douek DC, Leslie DG, Flavell RA,
Altmann DM; Glutamic acid decarboxylase T lymphocyte responses associated with susceptibility or
resistance to type I diabetes: analysis in disease discordant human twins, non-obese diabetic mice and
HLA-DQ transgenic mice; Int Immunol. 1998 (12):1765-1776]).

s3] uhgra @ Agel AAGHelA, FESE 4D A8 WE 1 uA A9 Ad W5 200] B2 of]wAt A
A= ol ALY BAK o o FojAith,

RAMow ootk X whe] M2 FEEsh A9 Ad Ws: 1 uA 4D A ws: 290] e A
E o] oA olsle] FAFHOR MHC A A Fel e MFEOoRA At PESo FY PR W
3

SA WeE A R N- W/EE C-Rue] A4 obrlile] 2EANE FRBUE AL v,

agel ke Etstar, oyt ~EHAE A mE e = MER g84< =S AT fd T8
g = odrk. B oo 3 AASEe A, B wde] A =E o 59, NCBI, GenBank Accession-number
X00497¢ll 4 r-2fl¥l HLA-DR -Z37 B9 f(p33, olstallA= "1i")9] 8071 N-2h ofw]wibs 2 3sele= &
3k A o]t (& [Strubin, M., Mach, B. and Long, E.O. The complete sequence of the mRNA for the HLA-
DR-associated invariant chain reveals a polypeptide with an unusual transmembrane polarity EMBO J.
1984, 3 (4), 869-872]).

T3, FEE EE 9 WolAlE FUiE WEE e A H/EE MIC kb AFAES A & A 9
= 9 gk dd qke-S dogA sig. olFEA FEHE NEE HAsstE wWH2 9] Ford & dEA
A3, o] e dEAxE 9 FEHE A Ee vHEE A =98 5 F drt

9 HE= AjoA ofHiat ZAV]E FEE= (-C0-NH-) AZA7A o5 AgE A %LX]‘{ FE = Ao
IAHATt, o]d I-wr(retro-inverse) FE|E EHFA] EA& ga HololA LA g WY, 9= 59 2
Aol FazA 2A8%HE= 3 [Mezierer et al (1997) J. Immunol. 159, 3230-3237]¢l 7]ZHE]°1 = "S-
Abgste] e 4 9l o] HWPH2 49 Higko] ol FHE 3 BistE SRstE = g Azxse=

= =
Fth. Meziere 5(1997)& MHC ¥ T-%8 AX 8-S 9&d o83 FEHAE =T} FEavsE A
o}, CO-NH HE]= AF tjaledl NH-CO 23S i3t d-9t(retro-inverse) FE =T ©hdl &35
3t A &gsl= Fo] Er.

HAEle 43S o 5H -CH-NH, -CH,S-, -CH.CH,—, -CH=CH-, -COCH,-, -CH(OH)CH,~, ¥ -CH,SO-7} Qlt}.
v B3] A 4,897,445 3= RS Axto| o FAE ZHEI=E ¥3ste ZEHPEE H Fo vHElE 2
FH(-CH,-NH) % NaCNBH; EA|5tol] o} dd|s|=e} ofv|iAike] wh-gof ofd] 44 WHE|= Adte] uAd &

g opEe A3E

o

Al

o
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A7) D AEE THse A=E, AF Fof AH=e) gy, BN o) f sbey, R/EE Ustol
P RS ofnlw W/mE kA wdelA F/bHel g9t Jw $4E S Atk g EW, 254 7,
g AR, @A, EE -RESARY J7h e ohuw

i
)
il
©
r®
)

=
R A7) F S olge 2 deld wAd opvleat 7] F

ARSI, 2 e HES EE WolAlt ol ohvlmilg ME=e) Y A EE Fol MSAPORA W
g 4 ek, e WP o Fa) Hobl 2 FelA glom, ol o Hol Ry FuA EYHE

.
2

a2 Ealo] & Aol JYuk(FE[R. Lundblad, Chemical Reagents for Protein Modification, 3rd
ed. CRC Press, 2005). ojuizite] 384 WyEPLE S EgdsiAT oo ZdFx gerh: ofids)
(acylation), oll=st, #4l(lysine) 543}, A <dst, 2,4,6-Egto|HE=ZwAl AELH(TNBS) &
olr| 7]9] EgtelUERMAS), Jt2RA 7)o ofu=e] Wy W A&l A AlZHQIAFS 2] HEAL 4hs)
of ogt Muj=d Wy, 2 A FA, OE EHE FFEY £ o3& A, Ty oln=ete] whg,
KO EOHAEAL HEE Qo wolEciu| =gl JteRAmgst B dvtekl pHollA  AlRbibe o] FhuR )
(Carbamoylation). o]} #@sle], whulzlo] 38t W] et o FHLAG Wiol distels F3l Loke =1
A= & [Current Protocols In Protein Science, Eds. Coligan et al. (John Wiley & Sons NY 1995-2000)<]
Chapter 15]& #Fa =& 3o,

HA, dE 5o Aol ot27d(arginyl) 7)o WEL FF K7t Ad=E G487 A sAd=e
JS-fretel B 1 2-Ale]E R Ete] 2 2 Q1% dolrtnd ggtEe] w

dzM=, e Sd3) ok=7d(arginine) &7]9] R A Ea

s|=Ed(histidine) ¥t 2 v &Y F-99 FH9] wgglel W4 4 vk AdA

A
AleFol AlzH|Qle) el o] & bttt 5AE Aol et HR= v]ojx And Fdu(Pierce Chemical

A%
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>
2

o
TS

w8 HR oo A
il

o] ojgpal Aghe] MEAQl kel LI AnbAolnt.  ojRs A AmofAe] 4 A Tl FAH ;L A
Woodward'se] AleF K7} AR&-d 4= Avh. N-(3-(vhovEopr]
WA JAstsd ol8d
k. dE 59, geldgyartEvlo]Ex g s|aEd 7)o MPE A% Aol S| AEW
EF 4-sfo] ERA2-edlE S o] gste]l MPHE 4 gtk dE Sof, Al Aok g dyp-opu|n ]9
& g B wd/RAu s wakdde] &ttt gale Eel(dEd)EeE e
9 B gl gatea Wye] Fo Foeltt. @ujdex wEled V=, oF o] 2QEoME

gl P2 & otk HEGUEZHG g N-opiE el tE2 F
o]ZAl(dityrosine) o] @Al o7t wak A2 HakstgEa/ A2
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22 @)% wygssd gl & g de
&g ol gdtel &yE 4 9l
EdEge Wge] W@ HT dApolHE N-HRRANe|nS, 2-do|EgA-5-UERME HRule]S Hi
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|
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dutqoz  FE= B WHolA(Holkm ofn|it 7] Afolo] FE= AdE FFohs AS)= R [Lu et al J.
2] A

Org. Chem. 1981, 46, 3433] % o] &£del U&= i Edol 3 /A" A FE= T4 Fnoc-E o7

.

= o) o) g4 5 Ark. GAAS N-obulx v]e] MEE ¢-EFALNEDSA k8 (Fuoc) 719 <)
Agd. olgA mER @7]-Berdel wEvle wEA Fde NN-voliEEFels F 208 v
Agaiel ool H4 4871t W (AN Eded © e 49), WY ol AEH(EFRRN U



[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

ofrmtEEAY F9), HESAZRY FEAGY D S2Ede] 49), Edteld FEAGI2HAY F9)
2 4-v5A-2,3,6- St EMANEY FEA(F2I]US) F9RA wEE 5 gk, FREH = ohss)
HZ

]
o] el 71 AS, 4 opnm Ag7le] BES S8 4,4'-TrolWBAM=H =Y 7|7} AgHTH
A ANAE el wA, = choludola ol E(FH-wEA), vsola ol dul tholobyl (A}
D R adRgdeny dY ASH (AL %ol EAg o}aaom R ﬂe (o
AHeE e E-tg-5A] BdA AdAE A %o]-x3§
34 wiAsE o NN-tholxto] 2 a8 A-shutte

Lol W FRERg A

_ - o
BFE AZY 9 gH3 kS

o -

BﬂéEE‘rOMi% A}%a}oq )

IRV

) E 05719 AAY P AEEE SH AAREE 2R, FAGoR ASHE AAuNAR
al sl
= o

oo dr b o e K
: H L Sl e nﬁ

ogttelE &, HE, oluE ol gla, e MY FAAE= HE o] 74 opv|ibe] whal 9%
ek, FEl= FA o] A A AA Ao xFo] shsEti(elE EW, W [Bruckdorfer T, Marder

0, Albericio F. From production of peptides in milligram amounts for research to multi-ton quantities
for drugs of the future Curr Pharm Biotechnol. 2004 Feb; 5(1):29-43] @ o] &3] <83 & &3

Az).

Eglo] FF 0 RO EALS ZFo A T ojoja 2 FEZE AFstE tholold oE o] ok 4ol
AALT.  EAS= 9 A T4 e sAAZA 2ANAYE fle 22 JFEHEE AT s
g & AApe) od AAEY. HFEE= FAo Bag AGES BE T AFHT7 2 FAlo] =" LAl
o] @ A-=npulo]l @A (9 =) )W E]=(Calbiochem-Novabiochem (UK) Ltd.)ollA d& 4 U},

mﬂirﬂﬁ
ReJRC )

AAA, A7) WAl AzvtEIfY], o] wd ARvtEIHY, A AT A8 ARvEIYY 2 (BF) o
g 89 oMHIEYEH/E 7 B E ol&dte A4 1T AA A=vtEIdd s g2 VY F s B
of xgtel os AAT = Ut

wup mzelEaes], 47 GE, 59 W, DA FERCSPED, 94 1A% 94 2mv
By, A 7bE Bl Foobmlwal BA 9 n% 9% EAFAB) A% B4 A, % VAL % ESI-Q-TOF
A% B BHS AHgetel RHEE BAT FE ok,

o WO =

Boubg o) 7he] ofef B oubge] el i 9] WolAE ¢mdtete dak(d: ZREULEE)S AE
g}, ZEwEHUoEEE, dF 5o, 9 sie 9/EE o5 7lehe] DNA, cDNA, PNA, CNA, RNA, mRNA #
SiRNA F o]59] =3, T ZYwFuUeE = HA & <Adztd Py, oAy EAEZRE|QO|E F4

Hrd % glon A

R
HEg gEstehs @ AEES FREAL T 2 SR
A obrledt 2718 FRsHe Ao EelFUor=e o
A gEsE ¢ . ®odgel ® gE gue B owgel nE Hfecs
Ag .

I
i

Y 5ol U WEE

mE
il

Y EUQEE, 53] DNAE dE 891 AR A3 9dS AA ¥EHE ZsrbestA ddsks o9 A W

wol Ausle] gt oE Hol, 4uA VUFIA Ede DA Bel Hzislel We el AgE & Ak,
WE W DN EAEe Juy BdFYA me a Agel s AgH ] ARTE DNARAE FA A

o

3l ol ate] Alek BYE Rete &4 47| DNA BEES HEHE ZA3A7e E g2 WS gy, o
ok A e dewEetoldl FoE gHete A AAVE v ZUERF FIlE A9 AEWAE blole
HAE2A 2~ ¢aEZ#H o)l =(International Biotechnologies Inc)E H| &3 thdsl FFx2HE A|gg).

2 atgo] ZHE=E d5 sl DNAE WEsh= vhzlsh WH2 3 [Saiki et al(1988), Science 239,
487-4911° 7AAE TR A WSS o]t o] WHE o E 59 AP A3 RS FAFEAE
o 2ZH DNAE HFEe WEE =stsd AHed ¢ o, e F3 Eoboll FAE v §-83 WA DNA

£ wgsed AeE 4 A

dlelel s WE 7L LGS Aoz, Fao i -oldmutold s W} v,

4>

DNA(E+= HEZHlolg{x #EHA o= RNA)= A3 =
23eteE ZEHEHEE AAZE & U, mEka, B odhgo o
Hol| whe} AMEE 4= 9o, 2 de] ZFEE Hd 9 AAHS 98 g4 55

O
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

AFEEE OE dEHE UE § RS Edo wAd uel HPs Wyg" 4 9tk
ol E E QoM FxzA g9t Rutter Sol <) 19843 49 34

By =k 53] A 4,440,859 &, Weissmanol &3 19851 79 23] 28w A 4,530,901 &, Crowlel 8]
19861 49 156Yo] wael Al 4,582,800 &, Mark ol o3 1987:d 6¢ 30l 2wl A 4,677,063 =,
Goeddelol]l ¢l&] 1987\ 7Y 7o wrale A 4,678,751 &, Itakura 5ol 98] 1987\ 119 3] wralw A
4,704,362 =, Murrayell 9|3 1987\d 12€ 1dell 2wl A 4,710,463 =, Toole, Jr. 5ol <3 1988 7€
120 A3E A 4,757,006 &, Goeddel Sol 2laf 1988 8¢ 23] waiH A 4,766,075 T, 2 Stalkerol
ol3) 19899 3¢9 7Yl Al A4,810,648 =

_1
2

E ok o] 3RS TAstE ZYIAEEE d5selE DNA (e dHEZuto)g A WEY A= RN E HY
3 &FE E29EH7] 98 gUd £59 U2 DNA AE3 94" $ dd. TE DNAE 559 AAd, 5=
DNAZF 2915 v 9 o9]$ 8% i E3to] IQskA] o R ulg} FHT)

dutx oz DNAE BHES Y Zeavsel e g wEE Fd3 o 2 ntE gy Zedez 4y
t. Ze3d e, DNAE BAes 3o o8 AdHE HEE AA 2 HY 2E Ao FEULEE Ao
AAE 4= JANH, a8 2HL ditxoz g wWE A o]&rtEsitt. I, WEHE XFE 7|HE 59
2 29, dubdor &3 BRI wEd o8 dAADEA gev. wdbd, 2A8E £ AE
£ AEsts o] Fesiy. shue A" 7yl 2y wEo] DNA LS, FAATE MzoAM AErsdt &
AdAd, A WS dEdlsls g Badk Ao 249 A EQsts AL ¥

gzAE, Aartss EAS R §31AE BAste 25 AXE 3r-d2Adee U AeEE g2 9y
ol & 4

Houbgo A A3 DNAC] o8 HAAZE =T AEE FEI A7 5¢F daf Hopol &=#HxloA & LA
A3 2] wldEo] ZPE = B S 5§, olE olojM F4FdE 5 9

heg|glob(d): ol A8 X|o} Fe}ol(Escherichia coli) 2 whA B~ B EE X~ (Bacillus subtilis)), EE(:
AVFFRulol M2 AEl B A o} (Saccharomyces  cerevisiae)), APadR(d: oA Aw A (Aspergillus), A=
ME, &8 AX 9 5 AXE ¥e3t 22 48 AA7F &84 Jdo. vk s A A= ATCC Cell Biology
A
(e}

=
Collectiondl Al U8 F &= AAAAS = ANAWOIAEZE AL 7 7 AEL &= U

rlo
5]

APAQAN 2fH7F Ax AH Zgsv|=E pSVLelal, ol ml= FAXF ¥2gtekele] A mhupalof
(Pharmacia) ZF-E SE & Avh. =4 ZHF Td HE9 & =% pMSGE 5 & UL, o= AA It
NolzRE Qe 4 k. F8% A4 Sehav)s WE 2 RS03-406 2 pRSAIS-416S 5 5 QL. ol
HE w5 A xyols 92037 2 ZEf Al ~EFER 29 Al 2812~ (Stratagene Cloning Systems) 25
e 4= k. ZElavS pRS403, pRS404, pRS405 % pRS406S AR B ZepawZ(YIp)olw, ol AW
Aeld wbA HIS3, TRP1, LEUZ ¥ URA3E E¢istt}. ZF8f2w|= pRS413-416% &% T4 Eg2w = (Ycep) o] Th.
o] FFo w5 Axe FA AFEs] e vhE WE 9 2d A A= D] EokelA & &R Qdrt.

grSdeEs Wy FRER FAASE &5 Mxzd B3 Aot &3 AEE
x2d k. dEEel Mxes 2E A A uiEA e 99 =5 Axd 4 dx, A
FHozg ular WA= HEg T A9 wH e A drRYEDZE AFFEoE]=(Bethesda Research
Laboratories Inc.)Z4E YFHE od=AgXo} Zeto] 75 DH 5 ¥ w7 WA= 2l A9 o]zt
Bl 3 @ (American Type Culture Collection (ATCC))S ZH-E] 4%+ RRI(No ATCC 31343)¢} &
2Alg x| o} Fefo] wFo|tl. vFFAS W £F AERE R, 2F 2 IHF AE, vEFEsAE F3F F
E Az, d7ig vhe-~, E, deo]l e QF Aol AXE 2 O AMEFERE] HF FE AXTE v
R 5 MEe vE AgxEYols 92037 T o AAle] AEER F29Y AAHAREE dWdoR
&= YPH499, YPHS500 ¥ YPH501& 23Hstc. wphAst XfF &5 HXZE CCL61=A ATCCEEEH dJFs &=
T Y2E FA(CHO) AIE, CRL 165824 ATCCEHH YPF¥= NIH 292 vhg-2 wljo}l A3 NIH/3T3, <13
Hjo} A7 A CRL 1650 2 293 A|EZAM ATCCEZHE YsHs doo] A4-FEE 0S-1 AXE £33},
iR gk 23 AxE vE Rl Bl WEHE FHAAE ¢ e S19 Az A

-

r r

e

5 e AFAeR AL WE fE0 H9HE
A E W o) o] R, W = Mo FHHE #e|AE, FH[Cohen et al Proc. Natl. Acad.
Sci. USA 69, 2110, and Sambrook et al (1989) Molecular Cloning, A Laboratory Manual, Cold Spring
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

SE546 10-1313915

Harbor Laboratory, Cold Spring Harbor, NY]& =z}, a® ANEo| FEAFo] #A3 Y& F2[Sherman
et al (1986) Methods In Yeast Genetics, A Laboratory Manual, Cold Spring Harbor, NY.lo| 7]Aj®¢}. &
31 [The method of Beggs (1978) Nature 275,104-109]% SA] #-83lth. HF S5 A¥xo] #sir], olH AXE
55 FAAdster 8 A%, dE Eo] AEE Y DBAE-YAER e PEF W 2EGER] 22
Y A", Ee vls d"A=S 20877 AlojHaiE2a Ao o] HlAamRAL iz olH=(Life
Technologies Inc.)Z%E J7ssditt. H7A5HE T3 AXE 2448 d/s 24709 & Ald §&
st ol= AR Alx, "wH ol A, 5 AX 2 HF FE MEES A= Fofd Z dEA o
AE¥AoR FAATE AXE, S 2 U] DNA FERES Fhste Axe 3XE 71¥, oA PRl o3 2
oy Aok, gz2AE, IAS o] &sle] A (supernatant)o] A5 G AS HES 5 v}

A AAGElA, SF AEE G A4 AZeln, 53 2A4 AE EE Y AN Axelt, Zms
T e S e e et

(Sipuleucel-T) (=& [Small EJ, Schellhammer PF, Higano CS, Redfern CH, Nemunaitis JJ, Valone FH, Verjee
SS, Jones LA, Hershberg RM.; Placebo-controlled phase 3 trial of immunologic therapy with sipuleucel-T
(APC8015) in patients with metastatic, asymptomatic hormone refractory prostate cancer; J Clin Oncol.
2006; 24(19):3089-3094; Rini BI, Weinberg V, Fong L, Conry S, Hershberg RM, Small EJ; Combination
immunotherapy with prostatic acid phosphatase pulsed antigen-presenting cells (Provenge) plus
bevacizumab in patients with serologic progression of prostate cancer after definitive local therapy;
Cancer. 2006; 107(1):67-74]).

¥ ouwel kel Hle AEE mE o] WelAES ANSE WS AFA. A7) Wy
F A B HEEE S5 AE EE o W el et wAE T

flo

==

%3 AE

T uE AAGEH A, B ] FE =, @4 e wd dEy e ofAe] AREET. 04]% 4, PH=E Ee
9] JelAlE AW FANG.v.), I3t FAKs.c.), W FAHG.D), FEW ARG .p), LH(1 m.) FAF 5&
e Ax=E F Uk, A= FAY migAE e sce., i.d., i.p., i.m., ¥ 1.V°]E+. DNA FAF9] u}

g WS {.d., i.m., s.c., i.p. ¥ i.v.olt}. HEE= T DNAY FoJFEFS 50 pg WA 5 mgelw, uf

2

e

FdHsAE 125 ng WA 500 pgoluﬂ ol Ztzhe] MEE B DNAC] e, ol Wl FofR A
THog olH Ao Atg® vl JuH(EH[Brunsvig PF, Aamdal S, Gjertsen MK, Kvalheim G, Markowski-
Grimsrud CJ, Sve I, Dyrhaug M, Trachsel S, Mgller M, Eriksen JA, Gaudernack G; Telomerase peptide
vaccination: a phase I/II study in patients with non-small cell lung cancer; Cancer Immunol
Immunother. 2006; 55(12): 1553-1564; M. Staehler, A. Stenzl, P. Y. Dietrich, T. Eisen, A. Haferkamp,
J. Beck, A. Mayer, S. Walter, H. Singh, J. Frisch, C. G. Stief;, An open label study to evaluate the

safety and immunogenicity of the peptide based cancer vaccine IMA901, ASCO meeting 2007; Abstract No
30171).

MHC & 11 ol9Fo] ddomx ALgEE 49, CILS (D4 DA %9 AFola, upgAeAE Ty-FFoltt.
MHC 3 11 #xb= A3t dojo] Mxe] mwolA] wdd 4 g, ughAs AlX

BAE wEst A gerh(e] A AxE 34

MHC 58 11 542 wdals 49, A

o=, CTLE &A4gst7] el MHC #+3
A e 4 9l

AAdAo=Z MHC 53 11
Ae, AlxE7F AAdxo=

e

G AN AZCEE AT AZ)E AFHOZ WC §F 11 2AS 7 EWe) AAm, vgAes 1 A=
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[1& Adxo=z 298 4= gtk MIC 78 11 Ex& Agw ggoz gol3HA Al

wA s AE, BT AlEE TAP FEHE= AEA 9] 7)se] gAY e 9 FEoR Y Be a
S ZkeEv TAP HE= AGEAVE 2dojd A9 AEe T2, RIA-S 3 =24dd AEE ¥
 zzAAN AAY ADA (Transporter associated with Antigen Processing)$] oFojo]

v

A7k FE|= 2W) AT HEF 2% AFE WE (RL 199224 v% vgA=F 20852 2] mt3ete =efoln
12301 &9 ojvlglzr Y] A AW (American Type Culture Collection)olA YE i, ==2AFe) AE
F Fulo]lt]F=(Schneider line) 2% A% W3 (RL 19863224 ATCCEHE QUFHar, vh$-2 RIA-S AlEFE=
F& [Karre and Ljunggren (1985) J. Exp. Med. 162,1745]¢] 7|2 o] A},

SF AEZFMIC 9 1 242 F2739 do 2dsx 2= Ao] upghzsit. vt sAE, A AxE T-
ME FA|R=of| o] A T3 B} oAt B7.1, B7.2, ICAM-1 ¥ LFA 32 &3,

2o MHC F8 11 B2 2 SART 2o Al 4FL GenBank 2 EMBL HloEjH|o] A2 RE F/jFo=w U4
e

A, oz ALEEE MHC F
ool A

G AlxE FEAEEH A7) EAE FEdnh). tEAE, AEvE ddAHew M 7£3 1 &
H

o
g steh(o] 3 3

2 BASHE FPoli, FA-T2AY E= FY A FZolA o} Ajte] vk, olPF YHo=, (e B
Bakslr] Al MIC %3 1 B4 Bdsks At d98 PEs gUoz ddgon sdsl gaE 5 9
o,

g A AEZE oled olvES Tdstes FARAEE A5, vhEAsAE Axes Ad AE e 1
AAg A MF: 298 2 PEE e 9 oprndt Ad WelAlE HEE 5 e 2d AHE £
o}

o] 7Hx9] e wo] CTLS AldduolA AAst=d AFed 4= k. o2 &9, E3[Peoples et al,
Proc. Natl. Acad. Sci. USA 1995, 92, 432-436%} Kawakami et al (1992) J. Immunol. 148, 638-643]°] 7]}
H e At F¢-IF HEFE o83ty CTLS AAett. & [Plebanski et al (1995) Eur. J.
Immunol. 25, 1783-1787]1% A7} @z dN FZF(PLB)E ©]83t4 CILE Axgct.  F&[Jochmus et al
(1997) J. Gen. Virol. 78, 1689-1695]> A4 AEXE HE = F= ZPEI=E F2sto] ol gAY, Ax
g wpelg 25 o] §sto] HAAIFowA A7t CILS sk Ao Z|Age.  Zd[Hill et al (1995) J.
Exp. Med. 181, 2221-2228 % Jerome et al (1993) J. Immunol. 151, 1654-1662]2 B A¥XZE o]-&3}o =7}
CIlLE ARt F7Hde=, A= e St ¢ d2d e AXF) vlolgzd] o e o
HAAEE A7F CILS A Zxsks gl A8 4 dth.  #3[S. Walter & (Walter S, Herrgen L, Schoor O,
Jung G, Wernet D, Buhring HJ, Rammensee HG, Stevanovic S. Cutting edge: predetermined avidity of human
CD8 T-cells expanded on calibrated MHC/anti-CD28-coated microspheres. J Immunol. 2003 Nov 15; 171
(10):4974-8])2 Q& &9 A|A] A2E ARSIl AW T A el dhal] 71AjstaL, ol MdEd 3y
o gk T Al2E A= Age el

FEolgd AE7} CTLS Azsd =g 2189 5 9lom, o]o o Aol A a2 A QAEHE w4 539
=9 TN A 97/26328 Zo 7|AE o] gt B So], maAadae X 9 T2 AXE fo%, CHO AX, HE
Zufole -7+ F Ax, wE e, &F, WMAYUe-dE B4 AE & X3 e

At d AMgE 5 Q. mmSE, AE wpo]ly vt AREE 9l =W E3#[Porta Virology,
1994, 202, 449-955] #a1n), ol& 9 HE|=E AAS7] g 15E A2vlo@ZA FRF BAo] A (cowpea
mosaic) Hpolg 2o g 7| Af g},

1“51 rl.n:

Axs T3 Fds

Boage] = e AFgE = EAstE CILS Azl f&sieh. mepd, 2 2w 7] & 2o By

o o 458 4 A BN (L AT,

b ek A=, CIL TCRE &3 HLA/FE|= H3Ash o 28(dE 50 2 Foad Axs AT
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

SE55 10-1313915

Ikl

Sapol A CILE 2 we obrlwdt 4G EFehs FeWESE aPgHon BHss BY AEE AEA
A el fgelth. B B ol BASE (LS Folwith, Al Fel® CILe BARYY

FAEAAY 7] 71wl o]l @Adskd = (S, o= AE Cllolth). tEAl=, (L2 Ex7h ofd
oE JRAC A FeE. 2, wEEsHAE, TRt A4 Aot 71 "ARE ARAN" AT A
vl A = ]

Mo I A% AEE A da, vkt 44 WeAE s, o sdAss, golsi A
AAY AFHE oW @ AYE 24 S @t

AAUAAN, B dEel whe (-4 CTLel tld ®A AEE FFe] AE(olE FE MWC 49 112 daAT
W/EE FFe B AR db 1A AZTHER AE)(o] EF FF MIC 4¥ (1T FABH(EH

[Dengjel, J, Nastke, MD, Gouttefangeas, C, Gitsioudis, G, Schoor, 0O, Altenberend, F, Muller, M,
Kramer, B, Missiou, A, Sauter, M, Hennenlotter, J, Wernet, D, Stenzl, A, Rammensee, HG, Klingel, K,
and Stevanovic, S; Unexpected Abundance of HLA Class II Presented Peptides in Primary Renal Cell
Carcinomas, Clin Cancer Res., 2006, 12, 4163-4170]).

SRR kR
Fol freld =4 4 d Ag @, Aol e e sst
o) 12w epdom EAsh: g ousha, o waAsAE Aok 2, o wha
J

-1 h=4
A 246 EASE 3 J A2
Sl Aol sul Ei 10w g £Ho] EASk: AL g,

CILE A8 5W 7] ZIAE gHen £5dE 5 ok,

29 CILe] < AeS 98 Z2EZLE Jd) okl A A, dE 59 v 2E EdelA o} &
4 AT (ZH[Rosenberg, SA, Lotze, MT, Muul, LM, Chang, AE, Avis, FP, Leitman, S, Linehan, WM,
Robertson, CN, Lee, RE, Rubin, JT, et al., A progress report on the treatment of 157 patients with
advanced cancer using lymphokine-activated killer cells and interleukin-2 or high-dose interleukin-2
alone, N. Engl. J. Med., 1987, 316, 889-897; Rosenberg, SA, Packard, BS, Aebersold, PM, Solomon, D,
Topalian, SL, Toy, ST, Simon, P, Lotze, MT, Yang, JC, Seipp, CA, et al.; Use of tumor—infiltrating
lymphocytes and interleukin—2 in the immunotherapy of patients with metastatic melanoma. A preliminary
report, N.Engl.J Med, 1988, 319, 1676-1680; Dudley, ME, Wunderlich, JR, Robbins, PF, Yang, JC, Hwu, P,
Schwartzentruber, DJ, Topalian, SL, Sherry, R, Restifo, NP, Hubicki, AM, Robinson, MR, Raffeld, M,
Duray, P, Seipp, CA, Rogers-Freezer, L, Morton, KE, Mavroukakis, SA, White, DE, and Rosenberg, SA;
Cancer regression and autoimmunity in patients after clonal repopulation with antitumor lymphocytes,
Science, 2002, 298, 850-854; Yee, C, Thompson, JA, Byrd, D, Riddell, SR, Roche, P, Celis, E, and
Greenberg, PD; Adoptive T cell therapy using antigen—specific CD8+ T cell clones for the treatment of
patients with metastatic melanoma: in vivo persistence, migration, and antitumor effect of transferred
T cells, Proc. Natl. Acad. Sci .U.S.A, 2002, 99, 16168-16173; Dudley, ME, Wunderlich, JR, Yang, JC,
Sherry, RM, Topalian, SL, Restifo, NP, Royal, RE, Kammula, U, White, DE, Mavroukakis, SA, Rogers, LJ,
Gracia, GJ, Jones, SA, Mangiameli, DP, Pelletier, MM, Gea-Banacloche, J, Robinson, MR, Berman, DM,
Filie, AC, Abati, A, and Rosenberg, SA; Adoptive cell transfer therapy following non—-myeloablative but
lymphodepleting chemotherapy for the treatment of patients with refractory metastatic melanoma, J.
Clin. Oncol., 2005, 23, 2346-2357]); (&3 [Gattinoni, L, Powell, DJ, Jr., Rosenberg, SA, and Restifo,
NP; Adoptive immunotherapy for cancer: building on success, Nat. Rev. Immunol., 2006, 6, 383-393]) %
(& [Morgan, RA, Dudley, ME, Wunderlich, JR, Hughes, MS, Yang, JC, Sherry, RM, Royal, RE, Topalian,
SL, Kammula, US, Restifo, NP, Zheng, Z, Nahvi, A, de Vries, CR, Rogers-Freezer, LJ, Mavroukakis, SA,
and Rosenberg, SA; Cancer Regression in Patients After Transfer of Genetically Engineered Lymphocytes,
Science, 2006, 314 (5796): 126-129])°l A &7 = Att.
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Ash g7 we FAR BAsh P4 AgE 5 vk

A S A =, oFAl= Walot). ol #xf, W dd U|E Ee ZJ’LX—IOEOH AHeR Fod F A,
FEHH o2 FA A FAEE A Ee A AEFERE FHE xR AL ALEHAY, FARFEH F
NE W AEZRE ofHuhs AEEty] 9 AlFHd AMSEH, ]—E olojAl AR thA| AFojHET. Ak
o] Al A Ao T A9, AHF-29 T2 WY A= AolEFRIS FF @dsty] $8) Axvt
FARAHE 3] “‘lﬁa &= vk, HEEw AAFoR £ F oA, Ty WY-AT BEA (o}
)k 2FHAY e do- }——7‘ Aol EFRIT A ALEE AU, e g ExEY e s AY Aagy)
A TBol" 4 9tl.  FE]=E w3 keyhole limpet haemocyanin (KLH) ¥+ mannan(WO 95/18145 ¥ &3

[Longenecker et al (1993) Ann. NY Acad. Sci. 690,276-291] ﬂz)ﬁ} 2o A3t GAe A A" 5 9l
o fEHEE B3 daE R Y, 8 9UEd s glen, = gfojrel= #AHhybrid molecule)

d = vk ¥ odwe FE=E (D4 E D8 CILE AT Aoz 7dd 4= dvk. zeju, wkgle] (Dol
el FeA T Aol o] AlgdE Zwol EAE W A52 v a&eoltt. webA, D4 CTLS A3k MHC
T 11 oaFol lejAs, &3 JEY & soud= HZM % | AFatA (D8-%4 T AEE A=dhe
¥ ES Ao, & dHoRE, (D8 CILS A=ahs MIC M% of YoM, §F HEY EE
olngE FApe| Rito] HGEA (DA-FF T AHEE A8k oﬂJl Al gk, D4~ B CD8-Ab= ol 7] 52
el okl A deixa B Aol AdE AES Ef}fﬁ&t‘r.

ool g FEjolA, A2 Mol sl JE|=, wiekHsiA 2 WA 5070, © upgkAskAlE 2 WA 2578,
ose v sAE 2 A 16570, 7P wiebdelE 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 E=& 13719 ¥
= EE F7be fEEE xFET. fEE=s o ool ol TAAA FElHEI o= MHC £F 1 %/®
ERE I el A vk

olLp 2 el ohale] ALgEE A%, olEe o
- S A4 7S WA D910 ATE ATHL ol ¥
30, @ Fele] AYEE g WA Ax @ a0 4R 278 AA @

YU =s ddHow Fastal, e AP WEH e dy Az ¥x3tEo] s 4 Atk g
< DNA, cDNA, PNA, CNA, RNA = |59 =3 & ok, old 3AS falstal =9fsh= Wi 34 &
ofol 4 # odelA drt. MeE F3F[S. Pascolo: Vaccination with messenger RNA Methods Mol Med 2006,
127; 23-40; R. Stan, JD Wolchok and AD Cohen DNA vaccines against cancer Hematol Oncol Clin North Am
2006, 3; 613-636 or A Mahdavi and BJ Monk Recent advances in human papillomavirus vaccines Curr Oncol
Rep 2006, 6, 465-472]¢] o3} A|gdrt. ZeFIdl L= Wil Axstr] GARE, o5 W WY whgs
FriEsts 28 WAL ¢bds] olajE Al sk, AEE #WE % oddE Al A" ofvientole s WAL blo]
2 HE=Zblelgl A F2F2 vlolg] 2, ofuwe-AF HlolEl A E § A o]ike] npolel s @S ¥t
stolH =g} e wpole] 2 DNA Bl/HEE RNAE Xt wl-nieolelx Hdd Al 2"le ol Ad g ol
THAE EFstar, o= DNA AE opellA 2 LA Avk. "FAA-FT'E T EA dY E3 ALgH
utk. HWEE E= @b o) o ¥ = dE 59 flolA AaFF Ao v DRl tigk T AxE

s
A oWES 2 §3 gAY FE o

&

O{

2 ougel oAt st ol mEAE X 4 dvh mEAL WY wg u-Soldom FAATIAY
YA shs BAES FTHEl: CIL L Fdo) U@ 2 T A oS4 vl Wel wg). umebd @ o
gol epAlold F8% Ao melfch, AP BHEAL e TISAW olo] FauA itk 1018 1SS,

ogFulr 9, et (Amplivax), AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, GM-CSF, 1C30, IC31, o©]
AR (Imiquimod), ©]FHE(ImuFact) IMP321, IS =], ISS, ISCOMATRIX, FFXo]#(Juvimmune), =¥
(LipoVac), MF59, Ex=X A~ %2 A, ZElo]=(Montanide) IMS 1312, e} jol= ISA 206, HE}ol=
ISA 50V, #E}}o]= ISA-51, OK-432, OM-174, OM-197-MP-EC, ONTAK, $1€l(PepTel)® ¥ ¥ A]2®l PLG =7 ¥
A}, HAIFAEE=(resiquimod), SRL172, ®}o]ZF(Virosomes) F o2 wlo]lg=-FAF 9}, YF-17D, VEGF E#,
R848, WE}-=F%F, PamdCys, AbEUOlA el obdeh(Aquila)e] QS21 ZE|EE, wloladtg ol FE& 1;1
G4 dtelglobe] AE ¥ mukAl, 9 g2 5HF 2BEA, AW 2] ¥E2(Ribi's Detox), FA(Quil), -
= Y XE2(Superfos)”ZF AT, Tl &= (Freund's) =& GM-CSFe} & B ZA7) vz sly, =24 Al3E
5ol ZHle] WA HEA(d: MF59) B 259 Ax WEE ol ZIAlE ub JTHEF[Dupuis M,
Murphy TJ, Higgins D, Ugozzoli M, van Nest G, Ott G, McDonald DM; Dendritic cells internalize vaccine
adjuvant after intramuscular injection; Cell Immunol. 1998; 186(1):18-27; Allison AC; The mode of
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action of immunological adjuvants; Dev Biol Stand. 1998; 92:3-11]). I3l Alo|EFIIE ARgE 4= git}.

W] Alo| BTl XA} AM|EQ "Folm XA (d: INF-gdu)o =z o)y A or Any vl glon,

o= XA AlEY B &8AA T-FZ (o GM-CSF, IL-1 % IL-4)o] i3t &g AA MEZY AFS 71
o o

A Z1a(v) s 53] A 5,849,589 &, ¥ wye] Iz FI o Bojrt o) WorzAle Jas 3vh(d: IL-
12) & [Gabrilovich DI, Cunningham HT, Carbone DP; IL-12 and mutant P53 peptide-pulsed dendritic
cells for the specific immunotherapy of cancer; J Immunother Emphasis Tumor Immunol. 1996 (6):414-
418]).

Cp6 BT S mFFA oS B AYAA naAd] EEYES Folt o Uegth oEd sl
A i, Op6 LYAFEALEEE B(TolD-F4F S AR, 53] TROS Fal LAHe (W-43) Wl
2 B4R FEBT. 6ol o8] FEF TIRoS] BASE WEE Ex wad G, Aol AT &
o dhole s, FAN AE WA, Ab AE WA W A W AnH Wi BgR 4gAs 239 He F
Fol gelol U@ gA-Sold ANy L ALY Mg AN B Fasl ol X% Mxel 44 3
BEE PPN, o Ty Mol B B B ALEA UL (CIL) AAS (4 T AL moo] g
ol AT RIS Aol ol FEHE T, wlololsi WE Ty wholojaE HASH: alun EE ¥
FAF T eE BEAFDS 2 WA BEAe] EANE fAAT. 6 SR erEs be »
ZAS WA ARHAL W Folh A mE 53 el Bugom ok w 2w g dof U] slal B
2% WAYR, g, A4 oWy EE nsd A¥ew Ho] 9 4% o 2 wad B4 w1
se $2 AHEEAZEL, Rl AelA ®welzl uh Qo] (pi7h §1e W AA Fold el v

o

o

g AR Al whgol] oa] e FolFs digf 7 oul Ax =Y Al FHEA[Arthur M. Krieg,
Therapeutic potential of Toll-like receptor 9 activation, Nature Reviews, Drug Discovery, 5, JUNE
2006, 471-484]). W= E3] A|. 6,406,705 Bl & (pG L FIFHQE =, vH]-3A Bz 9 JP-Eo]|A
W H-e-S doy|= o WHE AMES 7]EdY. AlEE = CpG TLR9 A4+ Mologen(Berlin, Germany)oll
93] wk=o] % dSLIM(double Stem Loop Immunomodulator)o]m™ o]+ E whgo] oFd xAJE o] nfakzls Ao
T} RNA A% TLR 7, TLR 8 H/Hi= TLR 99} 22 th2 TR 2§ w4 =3 A8 5= Qi)

e f88 wEAe] di 0ee EPHAT oo TeEA gtk HeHon Wy
Idera), &2 (1:C), <A =22 (AmpliGen), ¥]-CpG ¥rE|2]o} DNA Ei= RNA 2 WAl 22 a2
A, A AtolZEREAME, FUEY, HbbAFE, ARl g NCX-4016, AUy, Bderd, wkEd

v, ek, XL-999, CP-547632, whzubd, ZD2171, AZD2171, #-CTLA4 2 SC58175(0]&& g o= &
T REARM ALY Q). 2 WM 89 BEAl % AU & B whE 3R ddgle] %d

Aol o8] golatA A4 & ek,

v}k 8l 1 2A) = dSLIM, BCG, 0K432, ALDARA, H|BJE|Z(PeviTer) @ FFHo|HFo|T}.

ShrAEl 2 odgel oAl gl el Btk e wldelgel AL Hel4d F m T4 L Ao o
AB1RS] o, g, Ag 0GR o, /W o, UYL, ATFY, A L eV o, AFAY %
dael o, WA AV o, e, W 2 Axde] o ¥ AEA FF, IR EAF, b EA4F, 2
—EAF Qe M W FFAP 9, @A 2 e uREAe) o, 547 YuF, NEA0 YrE, 9 2
FEY 5 oAtk b wAsl B owdel o8 Amsk He 3 gl A9A%, A, A,
Ageh, AYAE, AL, AP, GIST EE ofwwALFolh

woge] JE =Y} ofuEAlRES, AAet, A, dd, A Ee AdemFE SeEy] b, &
Wrg o] ofAl= ofmEAEF, AFARY, AL, wk, A B g AnsedH 58] £ Aolnt

=7 AEEs AL dgAE o] &3 A8 o5 v&] A4S sh=
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o gAE, AR 7EE B o71E PRl B g Aok Folg sgaht, FHE FHarhel: sht
13 =%
[e)

olgel uhs, A, Qe £, ¥

o) ofsh AP T, W, oreF Fehel, dakel, W, TH, gkl mi Av Bo ojmu 39
Y2 PE|= Folo] AP kAot HMPAF Fol Amt ek FEo|w bY HFAT Fo PR

W Azolth, F¢] HIo| M e Foi7} 7Hsatt).
2y

% g8, BE = Tde 1 AA7 FnzA g,

(D83} (D4 o]Edh= o= & kg Fd o MIC Aol 24T 4 U= P =l ek A ot s
A& gkt

I Agte oz AAEE, haded WS CCAT0723E e % #+d e =(TUMAP) PCN-
002(%= 1la), oluEAN¥EF AMZ GBIO06ZHES] TOP-002(% 1b), olnEA¥:ZF AZ GBIO06ZHFE]] PTP-
001(E 1c), A1 Ax &4F *él RCC190EF-E1 9] GAL-001(% 1d), o}wEAEXZE MZ GBl002ZF-E1¢] CHI-
001(= 1le), O}EEH]E%— AE GBI002ZF-E]S] JAK-001(XE 1f), H]-& =] AE 9 NSCLC-F 2ZF-E 9] AKR-
001(%= 1g) 2 AT AE PCBBOETH«] FNI-001(% 1h)& AWl ESI-94 m=ZnEady A% ~dEY
< EAg.

k1
—
rlo
=
=
o
Jo
oft

= 2—5 MHC 3 11 At HAo=Z AA =, 4% C-F 22569 T4 #d FE =(TUNAP) CEA-009(=

. et GC-F 125-El9) TGFBI-006(% 2b), oluRA¥ZE AZ GB6002ZF-E Y TGFBI-007(% 2¢), oful
Uﬂﬂid— AME GB1004Z KB 9] TGFBI-008(% 2d), W®]-A # A3 ¢+ NSCLC-F 1ZH-E 9] TGFBI-009(% 2e) %
Ol RMEZF AE GBE002ZF-E | TGFBI-010(% 2f)E 2¥3st= ESI-9x] A=viEay A% ~2dEHS &
Al gttt

3

ylol o

3

AEzF A HE= PTP-001(% 3a) 2 CHI-001(% 3b)& 4 8lsh= % Mol FAzte] e =
) o} Fo] e A 2HME QAY ofF @AW ol EE MZ oA =(GB1006T U]
A GB1011T; NCH359T 2 NCH361T) 250W] o]io= Z7}3ict,

. o
)

|3k

TA

o rlo

S i
r?Mn

rN

% 4% Ed¥I[Sylvester-Hivid, C, Kristensen, N, Blicher, T, Ferre, H, Lauemoller, SL, Wolf, XA,
Lamberth, K, Nissen, MH, Pedersen, LO, and Buus, S; 2002, Establishment of a quantitative ELISA
capable of determining peptide - MHC class I interaction, Tissue Antigens, 59, 251-258]el uw}&} Epl
ELSIA®] ¢J3l &7 == HLA-A=0201¢] oigk deie FEj=o A3 HshdS EAgT. 42 MHC 3 1 4%
FAE =9 Aoz FXE HAE| =2 A=At HLA-DR A ME| =9 AL o] Exjoz =49 4 i),

S PRI AN

b
OII

5

E=AST. A7 HLA-A<0201+ Foia HD1009] & @ 1 x 10° (D8+ 53% PBNCE (D28 + 31 W% ZoF
9 Ax0201/0DC-001(%] =Hd) H+= I-(CD28 + 1L HILE io - Ax0201/NOX-001(oFef sid)el] Add WA+
2 o3 AFEHAT. AldT 38A A= F, BE AEELS A (D8 FITC + HEZH A+0201/N0X-001 PE ¥
A%0201/0DC-001 APCE |AHAY. AEXELS HET A == D8+ HEF(LLEZ gd)oA Ao"xa, =4}
52 D8+ HZ A Yo HEZH+ PSS e,

rr

Wz PHo ZHE ODC-001 L NOX-001 Eo]& (D8+ YT =4S f&

o
O

T 6% oAl WMo A= 7] $ [FNy ELISPOTO of#iA] AE&= = TGFBI-0049] Al@ U] WAL S LA g},
AZE 742551 TGFBI-0048 WHEE o] A2}=5 9 om ﬁr%% TGFBI-004(€ 1, 2, 3 ¥ 4) & & (&4

Ao B o)

T ha T HA
iz Fe== 2z wjkE A, [FNy ELISPOT ¥ #2418 ELISPOT #=7)o)A  F35 9 rH(CIL,
Cleveland, USA). PHA-o] 2 =wlolale A dlzw 98-S vt A= 4 A9 &5 Yepd.

T 72 oAl WMo A= F7) F ICSel| 9d] HETW T TGFBI-0042] A€ ¥y WU S TA|gt),

A|E2E-2 TGFBI-004 2% =7} DColl o3l =¥ ™ 27} PBMC + TGFBI-004= ¥HEA 0= Aj2}= 5
< 98 AxEL #EE TEFBI-004(Y 1, 2, 3 ¥ 4) ¥ #HG=(SA Uz HHE= t
AFEW IFNy Q@A) F802 AEE (D4-FITC L CD8-PerCP A= =3 JAL. EA
FACSCalibur A3 A4F7]1(BD Biosciences, Germany)olA <=33% 3]
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= 82 NOX-001 HEj=of 293 AldAY A=A T AlEF] 23k IFNy A9 ELISPOT 48 ZA gk},
A: FoIz}F HBC-154(F-F3 CD8+ NOX-001 ElEZH+)e] T MEF 7+; B: Tz} HBC-154(F-F= CD8+ NOX-001
HEZH)o T AEF 7-.

F% CD8+ NOX-001 HIEZH+ (A) 2 D8+ NOX-001 HE#t- (B) AXELS A EOLA-001) (A5 ) 2
HE(NOX-001) (3H5- &) FEZ=(10 pg/ml)el ¢Jgk A= & IFNy ELISPOTOl ¢J&] EAHUY. =A== 44
o & yehdY.

9% B o] ¥ ME =9 HLA-A#02019] tidt MshdS ReFEo. P116 HLA §38 [ HE= 2 nlo]g
vhA HE = HBV-0019] sfe] AdE(Ky)= ELISAE 7IWhe = & $4 o SAHSJATH(AA A Fx).

e A

[

WL GAE] AT FAF g
A A o
T S S

FE| = Fmoc 3}8FS o] &35l oln HE Ea 14 Ao s FAET.  EFHE HPLCH 93 AA %

& 4oz 337bsd JheE o2 (oMEA Ee FRIZ)E FFAII S8 FHHA
o mxRte g FAAZR § Yol AL Mol Jlke WA TAZE FEEHIT.  TWASE Ax BAF
9 = o = 5 EX dog FARIY.

Bae] B 9 AP 24 W AFAGAE] o) AFHAHel E FR). BE B FoAe
G Ad Qolgth. 2Ae & AF Aa Aol s YEHL ol st 80TaNA TUAPe] Tl WA
SEEEE

T4 W =4 HERFE HA HE= E(pool)o] ot MW ZrEFel wpe} uA HomRE W 3
AYS S8 HLA-Ax02-50]4 &4 BB7.2 = HLA-A, -B, -C-5°]4 A W6/32, CNBr-2Ad st A=z, 4l
A5 9w e o3r] A&t JoJHTH(FF [Falk, K., Rotzschke, 0., Stevanovic, S., Jung, G. and
Rammensee, H.G. Allele-specific motifs revealed by sequencing of self-peptides eluted from MHC
molecules. Nature 351, 290-296 (1991); Seeger, F.H. et al. The HLA-A*6601 peptide motif: prediction by
pocket structure and verification by peptide analysis. Immunogenetics 49, 571-576 (1999)]).

~

ESI-e14] Z2rpE2e)5] Hg 25 E4ESILOS) 2] TUAPS] 7]

Adojxl HLA HAEH= F& 259 AFAd wet d4 a2uEadaS o] &ste] 225 ¢(CaplC, Waters) &
¥ ME|=+ ESI 39S ZX5 hybrid quadrupole orthogonal acceleration time of flight tandem mass
spectrometer (Q-TOF Ultima, Waters)ell o3 B =AUt FHE= F2L2 55 2 2S5 93 C18 oAM]-AHd
2RHJY. 29 Fd, oAH-ZAHL 5 um C18 9% EZ(Dionex)E AAH &F-A 7t A=A AH(75
um i.d. x 250 mm)ell o Ee]E Sl AHAT. &vf A= 4 oM FEE oMAEHlE/=olAT. &1 B 80%
SMEUED /& F oml 9EF olHECEcJt. F &vl BF EZEAHS ARSsle] pH3.00] SR

15 WA 60% B 29 FHl7} 908 wioll Ay, AZg-Axwe] o&] % 5 pl/Eo] 200 nl/EoE #HAh
HJe. Foz IHE fF2 EAF(PicoTip, New Objective)o] WA-ESI aHFdoz9o Ed AFRE AT}
TOF #4719 B3 Al 1.9 293, 7|4 =70 F AL 0.1 23k, oloA, FAHE AdLe T

A (CID) A <

@ o
ox Kl

| . 5
g g B (ESI-CMS/MS)Yell ofa] #af vt AEE TUMAP M9 < TINAP o sjHS
AE-54d 7| HE=9 oA ey Hugo A BFH A

E 19 %2+ MIC £3 1 &9 TUMAP(E 1a WX 1h) 2 MHC 3 11 & TUMAP(E 2a WA 2f)e] ojg F
F 2HOoEREY FE dAH 2AEHAS nJFT,

3. ¥ 99el PESE gunst AR 3d T2y

NHC ®Abol ela] ek AEe) mHe] AAATL A¥a AESE 250 felw 2hel W e 4 Soli

_29_



[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

S=50] 10-1313915

2 2L TATE RET & 9L A 2o oY WEme] g% WA A FEEE At AEHS
wYAEe R 44 2A3 Made o FF AXA rane andzvy

M o139l WEEE FYol val HESD b ome 2AAE & 4 gl wuARyY fo8 Aol
9. olgdel wAe 2t AAARYE GAE AHNEE Qe a4, AR AHss oS fad A
oERE 747 wuMd 0 FA4E GYHAD, o fAAES] WA zstelo] AU

FeR AAE 7 TELE 7ZH7te] SAEHE e FoM7F Foj F HHo Agojd Al 9o o AF
HATHE 2 #F=x).

T4 27 BEE & FAF A dh Foll 2W-WEEHAL, T A 2 FE5S o] &3ty AA A4S o
2 3} 5] L

2| el % RNAE TRIzol(Z5Y Z~F 35 AAe AHEZA(Invitrogen))S o] &
L, o]o] A RNeasy(EY ddl 2719 QIAGEN) Ol 3 HAHATH o] F /4 "Wy =

of we} APt

slo] AZZHE A2
FE AFxGAe trES

A7e 17 2A 0 ZRE F RNAE YA os dojiduh(d= 9= A9 Hl(Ambio); %Y do] M|
23 4Alel 28 Z(Clontech); U@#t= dxeH29 AA1e] ~E@EF(Stratagene); Tl= ZAg|EZ Yol 5}
ol9J= el Hlo] @ A ¢l (BioChain)). olgl ZHA(2 WA 1239e] A ZHE Q] RNAE ZHzhe] JHA| 25 E ¢

RAZE 598 oAV U beg Egugit. METE 489 A de) AERny veH,

FE RNA MZ o] of @ FAL olFAHE(Agilent) 2100 A A 7(EY F=HE Ao olFdHE (Agilent))ol

]3] RNA 6000 Pico LabChip 7]|E(c}AHE)E Algdte] EA T},
olo]ZZofeo] Y

RE FoF 9 A 232 RNA AZo FAA e BEAL olydEg A FW Al (Affymetrix Human Genome) (HG)
U133A HE3= HG-U133 + 2.0 S AFEUQE = vlo|a 2o o] (v]5 Aol kel SEtel Axje] o E
Y2 (Affymetrix))el 3] A=Y= At EE WA= ol EY RS ARG AWAC wE A=)
(http://www.affymetrix.com/support/technical/manual/expression_manual.affx). L°FslH, o]F 7}= cDNA
T A Ao mel 32~ HE(SuperSeript) RTIT(QIBIERZA) 2 &8 3-dT-T7 Zeto]m(5Y ow= 2~
W2 229 MG vlo] S HZ)E ARE3te 5 WA 8 ngdl & RNARFE AT Adal dARE U133A
oA#elE 93k mlo]eojye] dto] U= RNA EWNAIHE #h#E 7| E(BioArray High Yield RNA Transcript
Labelling Kit)(W% &% sweled el ENZO chololiesels lz¥e|o]E=(EN/0 Diagnostics,
Inc.)) T UI33 + 2.0 oldlol& 9% A IVI e8% 71E(GeneChip IVT Labelling Kit)(o}o]H|ER2)E
ARgstel Adl¥l 9 cRNA wis), stolHE|=st ¥ ~ESIEoid-d g EY Y H|oEdsty F-2EFPE
olpldl A 2o] Mo oA (EHE ol Ao EdEe TEZHE~(Molecular Probes)). ©w|X]|
obATE 25004 Woj#o] A (U133A) E= oluwlEg A -3 2704 3000(U133 + 2.0)S& o]-&38te] ~7%
Rz, HeolHE ®E meulE s HEE AYS o]&3dte] GC0S AZESo(oluHEE2)E Fall 43
= Aets {8, olFWEHze] 93 AlFE 100719 -7 FHAE AREEAC
(http://www.affymetrix.com/support/technical/mask_files.affx). A<l W& zhe A7 AZEold 9
3 ATE AE 21 HES B ANENR, A HES JoE 1.002 A3

rr

B ogyel RE Qo) BE Tede FF 2H94 4 FAde) Be BAL dehiAw g4E 249
A o] HX @AY o} we JER dadd

% 32 oluRMEZF Eol¥ HE =9 FZHA PTP-001(FAF:PTPRZ1, = 3a), ¥ CHI-001(F3=F:CH3L2, =
3b)ell ek z2udS HojFEt),

F7F % PEZoA 9 ESI-HA AzvtEady] A £33 EX(ESI-LCMS)o 28k 2H % TUMAPS] A7

e

AAe) 1o04e] wgel ols) AME TMAPE A B FAol s A4EgY ABelN AAKez HAH

ne ;Lm

o]zl HLA HE= =

rlo

259 AgAd ugt dA gEuEagu S o] &3] ] H a1 (CaplC, Waters), &
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[0207]

[0208]

[0209]

[0210]
[0211]

[0212]

[0213]

S=504l 10-1313915

¥ HME|=+ ESI 39S ZX5 hybrid quadrupole orthogonal acceleration time of flight tandem mass
spectrometer (Q-TOF Ultima, Waters)ol 2ols] E4 =T, HE= 2L w5 2 2L $13 C18 du]-AH
YA, 29 Fd, du-AHE2 5 um C18 94 EZ(Dionex)Z AHH &-F-A& 7t vARAD AH(75
pm i.d. x 250 nm)oll 23 B e AHEEY. S0 A= 4 ol GEF oHAEH O E/Eo]ATt.  &vl B 80%
SMMEYUEY /& F 2ml ¥EF ofMHCEodYt. 7 &v] BT EEARS AMESEe] pH3.0¢ oA

15 WA 60% B 291 F-8i7F 90% Wjoll A= Jar, ~ZZ-A|2"o o8] F3F 5 pl/Eo] 200 nl/Eo 2 #Ax
HAg., Foz zHE f7 EAP(PicoTip, New Objective)o] ] A]-ESI %T}%EEQ =l /‘}“‘15]?13}.
TOF 41719 B3 Ak 1.9 2903, 7|4 270 3 AL 0.1 =30, 49l A= AES 98, =2
ZulE ] A=A HE =9 FAE A D AF AIFS q

S 7lHte =z e, 1 Wiz #HAME ESI-LOMS -
o] Aoz AP, aejrg, ojxle] A¥E HE=(vhE H/EE olF )Y n/z #E T 55
S AFEA Age] AE&HATE. oo, FEHE ALS FTE Bk B2 (EST-CMS/MS) ol
ofaf ¥ o% dch. TUMAP MEe AAE A TWAP @A Hds F4 AE-5d 7+ Hel=9 vA e} v
oA FelEdrt. AF Az AL xIE HA FE = AA £& L 24 a2 QAP Hrte

538 | 1*3 HLA-A*02 SNE]=(DDX6E2FE] YLLPAIVHD)® 7= 9 AF AE UF ZF0 =24 Algdtoay
FEJT. aYE R, o] AdoA o] 2 TUMAPY HES 913 CRC ME ¥3F 7|52 LOMS/MS 23l
A UE o] A 7] AE(YLLPAIVHD Q) =7 & 650 7t Eds HAx A5z Ao o= a3l HLA

AEE w2 B Asge] AR 42 nAH

¥ oon e WA oEe 9 Aget AZe B4, 9 % F ohtel 271 2% B0l A ol wAe
ANE HAFEr, EE HLA-A«02 TUNAPE A& dlF-EoA LAs Ak, HLA-DR TUMAPS] A& WEE At
Hom o Wb o AL WA 8 11 WEI=0A A7) mo} Ao gk oz 74X ole] WolA7 &4
g g donw oidEn. ofde ofn AEE, oA e AR EAFTAL &) 0DC-001, TUMAP(M
Diehl, PhD thesis 1998, University of Tuebingen): %A ZFoo 2 At}

[E 2]
CRC #Z4 TUMAPS] AAHZE

TUMAP AHE (1) T+ HAE ()
31 311
M5 [CRC A|F% AR Y 9| Cc20- TGFBI- | TOP- |NOX- |PCN- |ODC- TGFBI-
= A 001 001 001 001 001 001 004
1 CCA062 o =t I n.a. n.a, n.a. | n.a. | n.a. n.a. -
2 CCA740 = RS II i + + + + ha n.a.
3 CCA165 | Tz II + + + + + + -
4 CCA712 o) = 111 + + + - = + n.a,
5 CCA707 | & 111 + + + + + + n.a.
6 CCA718 | di# 111 + + + + + + n.a,
7 CCA739 | dl#+ [ + + + + + + n.a. _
8 CCAl66 | izt 111 + + + + + + -
9 CCA734 o)z 111 + + + + + + n.a,
10 Jcca719 | iR} v + + + + - + n.a
11 Joca725 | ciA v + + + - + + n.a.
12 CCA164 19) Bt 1V + + = - + + -
13 |ccal67 | HizE v n.a. n.a. n.a. | n.a n.a. w n.a. -
14 Jccaose | oiAE ? n.a. n.a, n.a. | n.a n.a n.a. -
15 |CCA305 | =izt ? n.a. n.a. n.a. | n.a. | n.a. | n.a. =
20 JCCA708 | iz o] v + + + + + + +
16 JCCcAl60 (A7} 11 + t + + + + +
17 | CCA754 | & 11 + + t+ - + + n.a.
18 fccatro | AR 111 n.a n.a n.a. | n.a. | n.a. | n.a. +
19 CCAl71 | AR IV n.a. n.a. n.a. | n.a. | n.a. n.a. -
CCA724 X‘ Zt‘}- 2ol 1 + = = - + I
[ Ex9 4= = 714 :_M]Elzl 1005 | 100% | 87% | 67% | 80% | 100% | 33 %

n.a.: not analysed (X% &3)

5. HLA 8 1-A13 e =9 HLA-A*020129°] A

ELISA Epl 7]E(Soeren Buus, Institute of Medical Microbiology and Immunology at the University of
Copenhagen, Denmarkolx] J5)E  AFgsto] AW ~E]-3]H]| = (Sylvester-Hvid) (& [Sylvester-Hvid, C,
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

SES46 10-1313915

Kristensen, N, Blicher, T, Ferre, H, Lauemoller, SL, Wolf, XA, Lamberth, K, Nissen, MH, Pedersen, LO,
and Buus, S; Establishment of a quantitative ELISA capable of determining peptide - MHC class I
interaction, Tissue Antigens, 2002, 59, 251-258]) % ELISA Epl 7]E A8 Aol we} HLA AF #49]
A= At

HE| = §oye] Az

FE == 10mg/ml o] FEol A4 DMS0+0.5% TFA(H Y UEAELE &Ale] w2 (Merck)) Foll &3l=At. o] &
Ao AbgE Mg =2 FEE S0 200 pMellon, wEba A g 1:5002 ME]=-38]4] k5A1(0.1%
FEEF68 2 10 mg/l A= d=S EA7 PBS)Ol B4 Ho] HE F-37F 100n o] gtFoixiet.  HE=-3]4
ASAE AHEEte] £abF Q] 5u) s o] AT

HLA-A#0201/FE] = H 39 2]& Y (refolding)

AbE Ao wel, 28] % HLA-A%0201 4L 3x pH $&+ZA(pH 6.6), FEZ-F68, 17+ B2m, A3 HLA-
Ax0201(°]E E5Fi= ELISA Epl 7]1E°] g o] )5 PBSet o =zn AZH U},

IEY A4S AL, 15ul DU S A4 R 5ulel 2 FE MC UAE 06-0 BIF 8T 2A
2 A9 72 0Nune)l A EFSRT, ol 18TAA 48417F St W= gAeh,

ELISA®] ©]3l Eglx]e] 23l (qnatification)

Maxisorp F(v= F&F ZA2E A9 FA)& Z®W SF5A(H 9.6) T 5 ng/ml w6/32 FAZ IZHEAL
Ol 24AI17F ot 4TolA WidE RN e PBS F 5% BAIF W ] E2EE 249 wEz3)2 W) 4TS
AFE-3Ee] AFEE Q)

MHC +3A] 7] (ELISA Epl 71E)-2 PBS & 2% EXAf =2 (SMP/PBS)Z S|A = s+ 10nMol] groH o).
3.16 wj =2F 3]Ajo] FHEQAI o] IHE I ATE Maxisorp WO E o] FHATE.  WE=-MHC H3HA=
SMP/PBSell <]&l] 1082 &A= a1, o] FUF Maxisorp HOZ o] FEHAow 247t Fet 4TA vjFE AL},
E7] &-hB2m FA(ELISA Epl Z1E)7} 2% SMP/PBS 5 1:2500 8|4 oz H7IEAa o]= 4ToA 1A3F &9t
W gE At % SFAMHRP-Z23E A4 d-E7 F3A) 2 w2 A (o] & of ELISA Epl 7]Ed] <3
THE)S 2% SWP/PBSl A M= QlaL, el FrhEglon, A2oA 30 Ft wiFHAT. AU SFA(HE
ghel gl A", TMB; ELISA Epl 71E)7F F7t=glom, #e W wE ofgjo A AeodA 308 F2t wlds et
S 0.2 FA(EY HEAEE A8 WR)S FrHresA W otk w2 0D450nmol A VERSAmax
ELISA-#57] (v = B 2ol Auud &A1) e g8 tule]A]=)E Abgate] 550t

94 2 ZelZ(Prisn, FFHED), AN 3,02 A1§3te] dolgst BAHAY,

A= & 4o Rtk e Ky 3 HLA-A=0201] digh %8 3pgds whkedeict.  ZA3}: 1sbgdo] ofF 4 T
o= WA QAFHAW, e AY=E 1 OA= el F 3 A8 2ETHC20-001, ODC-001,
PCN-001, TOP-001). MUC-001 o] shde x3hel zt= if-o H&) ¢ 1 tAe|=7F WA YehA|
MUC-001-2 217getel digk Male] 29S w, T-A¥E 9gS 4o & e 588 7 ATGEd [Wierecky,
J, Muller, MR, Wirths, S, Halder-Oehler, E, Dorfel, D, Schmidt, SM, Hantschel, M, Brugger, W,
Schroder, S, Horger, MS, Kanz, L, and Brossart, P; Immunologic and clinical responses after
vaccinations with peptide-pulsed dendritic cells in metastatic renal cancer patients, Cancer Res.,
2006, 66, 5910-5918]). T}& dH o T = NOX-0012 <3t ¢ #& R3S 7HAlaL 9o, TGFBI-001S t}&
] e =gt vlal P& W Ky gl 1008 A w2 MY e A¥E S hAa A

Aoz, giie] FE=or] #FEE 0.01 WA 0.1nM] Ky w2 o] 28 AFS vepdth.  fAlg
spdol deaoem Add A AEXS WA INA0Lel e FEl=ol e #EEATHEZA[H. Singh-Jasuja,
S. Walter, T. Weinschenk, A. Mayer, P. Y. Dietrich, M. Staehler, A. Stenzl, S. Stevanovic, H.
Rammensee, J. Frisch; Correlation of T-cell response, clinical activity and regulatory T-cell levels
in renal cell carcinoma patients treated with IMA901, a novel multi-peptide vaccine; ASCO Meeting 2007
Poster # 3017; M. Staehler, A. Stenzl, P. Y. Dietrich, T. Eisen, A. Haferkamp, J. Beck, A. Mayer, S.
Walter, H. Singh, J. Frisch, C. G. Stief; An open label study to evaluate the safety and
immunogenicity of the peptide based cancer vaccine IMA901, ASCO meeting 2007; Poster # 3017]).
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[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

whebA], oy PEse] A3 52 AS7HA AW A T-AE S deittal 4zl fE =gt v
etk

6. MHC 8 1 AAE FE =] AFad d9d4

Al CD8+ T AlE2] 2}

HE=MHC S A (pMHC) 2 #-CD28 FA =2 298 1F - AA AE(@APO) ol ol A @3 A=5S Hdst
7] A, $4 mE dE el B w5 FZE 249 PANE AFESH] A28 HLA-A*02+ Wy I EZY
B PRMC(Zx dd ohal Ax)E ddc. Wy mEE dN 23 Tubingen H+Katharinenhospital
Stuttgart 258 Y= Art. @E]d PBUCE T-A1E ¥ (TCAD A 10% & =279t 17 AB A (5 4
A9 PAA), 100 U/ml #HYA#/100 pg/ml 2EZER| A (7)o wWlZr]oj2 Az]e] B~ (Cambrex)), 1
Ml YEF HFEA(EY FAERE 2419 CC Pro) ¥ 20 pg/ml ZlEfupol Al (R g x)o] B3 RPMI-ZFEHt
2(5Y Z2F5 Al MERZADRE o] Folxl QIZF AT S s A wigFE AT, D8+ HETE
Az AFe] x|zl whe} CD8+ MACS 4 A8l 7|E(5Y w274 a9=vts 2419 ey Miltenyi)) & A
3ol @AY, =59 D8+ T-Al¥EE 2.5 ng/ml IL-7(5Y slojdi21 Ao Z2 X A (Promocell)) 2
10 U/ml IL-2(54 WUA 249 712 (Chiron)) 7t 58 Tl A& wi7bA] s gF= Aok, pMHC/ &-CD28
FEE vz A, T-HE 25 2 x5S o wygste] A7) 7iAlE vpel Fo] ekl [Walter,
S, Herrgen, L, Schoor, O, Jung, G, Wernet, D, Buhring, HJ, Rammensee, HG, and Stevanovic, S; Cutting
edge: predetermined avidity of human CD8 T cells expanded on calibrated MHC/anti-CD28-coated
microspheres, J.Immunol., 171, 4974-4978]). SQokstd 3okt Lwelo] APy F3 9o Fp=EA] Dt
A vedsle nedste AxF HLA-A+0201 ¥4+ -3 [Altaian, JD, Moss, PA, Goulder, PJ, Barouch, DH,
Heyzer— Williams, MG, Bell, JI, McMichael, AJ, and Davis, MM; Phenotypic analysis of antigen-specific
T lymphocytes, Science, 1996, 274, 94-96]°l <ol&] A E W wa} AXFHJL. AAE FAIAS vp$-2x=
IgG2a & <17+ (D28 Ab 9.3(F3[Jung, G, Ledbetter, JA, and Muller-Eberhard, HJ; Induction of
cytotoxicity in resting human T lymphocytes bound to tumor cells by antibody heteroconjugates, Proc
Natl Acad Sci U S A, 1987, 84, 4611-4615])2 AZFAH(FY 2 1A #Hule] 2 (Perbio)7} AXt== A
F-N-sto| = A A Aol m mn] @ © & o] §-sto] FHehAow Bl oRIStH Tt AR Hl=E A7|7F 5.60 pm 2E
dEoiud zmyHE Zy2gd APt dyeo]lF A WA Y H | ED Z(Bangs Labooratories)).
FA iz 2 4 dxzToEA AEEE pMHCE 47 Ax0201/MLA-001(¥ 3 ¥l Melan-A/MART-1¢] HE|=
ELAGIGILTV) 2 A*0201/DDX5-001(DDX5=Y-E]2] YLLPAIVHI) X+ A+0201/HBV-001(FLPSDFFPSV)$it}.

600ng2] W] ¥ -CD28 + 200nge] FHFE H|LE-pMHC(al WX H|Z=) T 2ngol ¥H + 200ng W] &= (pMHC
gholBefg]) MAC(A Wi mj=)e] EAsle] 800,000 H]=/200 pl 96-A ol IEE AT, 96-4 Fhol| 4 =}
=< 1)(10G CD8+ T MEE 37ColA 3 WA 49 H<F 5 ng/ml IL-12(Z22A)7F BHE% 200 pl1 TCMol A 2X105
AHE 28E HER Feuddtosn AztEnt. w1 o] v 80 U/ml IL-2% HF® M= TCMel s
HaL wjFS 37TCelA 3 WA 447 ALHAT. o] AF Frle T A A FAEAT. A How ) HED
A8 47}A el FACSCalibur (BD) Aol 3] CDS-FITC &8 SKI(EQ dfoldwl=21 A< BD)9 a4 &
MHC dlE=H (FH[(Altman, JD, Moss, PA, Goulder, PJ, Barouch, DH, Heyzer-Williams, MG, Bell, JI,
McMichael, AJ, and Davis, MM; 54 T H=59] ¥d3& 4, Science, 1996, 274, 94-96])oA AEE t=
AZE)E AFESte] FFFHYY. FAE= Solx AFEE F D8+ T AEY WMESZ AAHIY. HEDY
A o] H7H= FCS Express 2ZE o] (De Novo Software)E AREsle] At Eo|d HEZH + (D8+
ol Agehy #zbe G- Aoy 9 A tiRT Aol digk Bl o8& AFEJY. FoH Fqd
g A9A8e AR TR T g WO sh o] ke d A@I ASE do] A A5 F

b Aoz WHAHEAE HEINT(S, o 42 (8t T Al T 1% ©]de] 504 HE

S+E Th o 5ol HEZ+ Az MEES A 2w A= B Aok 10ujelth).

2 ditge] FE=E vuE g8 AU "Yggdel e AeR 4#HF g FE e} vlusie] A E )
NOX-001 % 0DC-001¢] thall So]&Q T-AEF YA HAFE FZQ G & 59 By, ZHies
3 390 A =o] )

[X 3]

o H, b

2 ot fo

o,
2,
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[0231]

[0232]
[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

S=50l 10-1313915

WAl s vy £ 439 JE = Agdy "YU
3 HA9A A&
TGFBI-001 AEH
NOX-001 nEd
PCN-001 &9
TOP-001 EE
€20-001 #AEd
0DC-001 &3
CCN-001 nEH
PTP-001 2=
CHI-001 A&

JAK-001 AEd

[£ 3al

2 2439 fAE=e gl A9Ys

sl dd =Y / 2499 =Y e B A B N

IMA-HBV-001 7/16 ( 44% ) 10/107 (9% )

IMA-TGFBI-001 3/4 (75% ) 4/22  (18% )

IMA-NOX-001 3/5 ( 60% ) 9/60  (_15% )

IMA-PCN-001 3/4 (75% ) 4/42  (10% )

IMA-TOP-001 2/5 ( 40% ) 7/72  (10% )

INA-C20-001 1/5 (20% ) 1/60 (2% )

IMA-ODC-001 1/5 (20% ) 1/60 (2% )

IMA-HBY-001 2/5_(40% ) 10/54  ( 19% )

IMA-CEA-004 4/4 (100% ) 50/60 (_83% )

IMA-CCN-001 5/5 (_100% ) 42/54 ( 78% )

IMA-MET-001 4/6 ( 67% ) 30/72( 42% )
& EEAbEel e dE Alddhl ey dde Aabs ofriel AeEol 9 vehd dabe w5 2k
o mlz=of ofdk D8+ Al£o] A=el os FSHAT.  vE IF dH o] W %*é A xe S F F

= 1 .
7] wEell, FAds dHo] AgH Aol Axvlo] HIFE ).
7. MHC 738 11E& JYehlE HE=Y Agdy |9
T &8 AXs T AxXe digt i wkgs 4171 FA48= CILe AAs=d F83% 988 s,
wEhA], MIC 38 11 E|=+ IMA9109] == Qo IMA910o] 23" Al 7ie] &3 11 HE= o)
TGFBI-004%= Al WS 7hsAde] izl A1EEAa, 5ol D4+ E D8+ T Al2zdd st FEQIx=2A S
HATE, D4+ 2 71540 D8+ T HEF29] AP A7t2Z Alzdlo A FdFH A=5E o] &3t Aol w
g,
Algle] He]

_ﬁ
BN
N
()

Eol# oIzt (D4+ 2 CD/+ AXY 7% 2 FgFLe =7 (S 2zt dalAZ-uz29 PBMCY 73 2 A7tz
2] PBMCS] AAF=ell o5 Al EAFAT. 8.9ksH, FU-5old (D4t T Az A flsiA, 17s
o4x  F 3 weol wElh¥-uzd  PBMC(HLA FdARE #3I1: AL/A25/B8/B18 % &3 II:
DQB1+02/DQB1#06/DRB1+03/DRB1+15/DRB3/DRB5) &= FE|=-FAx 27kz4 DCol oA A=FHd o 2rtz4
PBUC + HE| =l 93] AAFHAT. H= A|l="omx, w@r] ARFA 9] [FNy A2 ELISPOT 2 #24 AlE
of o] HIIHAY. T AEve 5old T HAX AFdolA [Ny A4 Axze WEgES A%ty $s8iA
ELISPOT 2 A=W IFNy 92 + (D4-FITC 2 (D8-PerCPell 23t 8719 A= F EA AT, o] Ao, v}
2 42 FE9 TGFBI-004 FE=2 A% AXES EY5H1, #5S 93 #ANe HE==2 = 34

NxTo g FPFHA.
TR AZDC)L] A

£
5

A

?1ZF DCE= 10% AH7kx= 943 4// 100 U/ml YA 2 100 pg/ml 2EfiEnto]dle] HZE RPMI 1640-2

w2 /25mM HlH (5 A JINEZANE 7HA I = DC siA A wigE T@E MEZHE T*‘Eloiu}.
WA, Wy ZE 9 AL A7 Fojxie] P (Bloodbank Tubingen)2] UEglol oJalA 5=, =
= EE(L~EZo} PAA AA2] FEAFIE M #o]d wt]&(Lymphocyte Separation
ERRE deHda, F AX AeE ZAE7] AsiA DC miAel A AdEE AT

H-l:
m
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[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

S=504l 10-1313915

100 WA 120 Wwke] PRMCE A H =L, 15 ml X-Vivo 20 HIX (07]ol] 2] nlo] @ 3 87| (BioWhittaker))ol A
A=, M g Se=a2 AR 37ToA 2417 &, wx o WM (PBL)E FF3 viA=
AARQL, A2 8 AEE 10 ml PBSE 23] AFE 3 100 ng/ml GM-CSF 2 30 ng/ml IL-4(5Q AA1e] o]
FEE2(ImmunoTools)) Ei= 20 ng/ml (55U A9 R&D Al2~82)E ZH= 10 ml DC wiA|elA] 6 &<t wids
otk 39 2 544, 100 ng/ml GM-CSF 2 30 ng/ml IL-4 (o]H%E2~) EE 20 ng/ml IL-4(5Y ZA9] R&D
Az=ez) 7 dej Ak, 794, mAd<%3E DCE 10 ng/ml INF-a (5 AA19] R&D AlA8lx) 220 pg/ml &
(IO (Y 2A19 Aant d=g X (Signa Aldrich)) TEE 100 ng/ml LPSol ¢J3A] 24X17F B<F A 3= Q).
U A PBMC ¥ 5% PBLE E&H 1 YEE ).

¢

offl m

=o0]% T 4lE£S] A E 7

D4+ T AEE AAs7] 918, 3 wWrk PBMC/PBLLS 2 < 105 A7k24 DC2 AFE k. DeE 894 =853l
(#E 3.1, DCQ] AA #31). 5 mM EDTAS 2z PBSE 7153 Be A (Ha AL ¥3hs dops Bxoz
290, DC MiXZ AH"E &, Ax AFr Z-HAT. HEE ZYE $8, DCE 1 ml DC wiA oA A& e

O~

AL 25 pg/ml FE=Z 37CAA 2A12F S wlFEATE. DCo| H2o] A== HE =% TGFBI-004, 22-
)~ (Posmix) (EBVY 2 CMV #&# FE]=9] 53%), Padre ¥ CMVIth.  27FxZ PBMC/PBLE a5 aL, DC HiA)
2 AHHI(23] o)), 24 & FolA Iml F 3 Mio AXE/mle YEZ Zolg =AY, HE=Z 2 ¥ D+
I % Zdol"d® PBMC/PBLY] HlalH(HEI=E ¢33 Iml AENO2A) 37CoA 7L W= AT, 23

L FEH CILE 94 ZAFE (30 Gy; Gammacell 1000 Elite, Nordion International, Canada) AR ZH =}
b 24 e E-29E PRICE AXNFHAY. o ZAS 98] & ik 5 x 10 CIL 2 2,5 x 10° PRNC/L Tl
Aok, FE = 93 PBNCS] B A7]gh vie} 2o](D0) FHFAT. A AT & 14 A, 1259 &
Ale] R&D Al~®ll~) B OIL-72 2 ng/ml B 5 ng/mlo] HF wFHdo| A2 g, 1 Fell, w24 A 2 7
A, D2 R IL7E 242w gl FeA ARTe 79 Fol Aagont, owd MEs=E )
 CTLel w502 tfaifvh(PBMC §1o]). HE=-2=d¥ PMBC B HE = d5S w2 7lebus] A= 7
F712 PG, 8He A=FF RS AZW IFNy G4 2 IFNy ELISPOTO] & =sl&ict.

ol 1o

e

my
&

)

HA ol ME = SolHom wkgshs (Dt T AlxFE A2 5 Ut (= 6 2 = 3). T AxE wg2
ELISPOTll oell 47)e] T A5 & 2709M HAEE 4 qdner, D4+ B/%= D8+ Al2E sk 4709 T
AIEF TGFBI-004 5% IFNy & 37H:= 1CSel o) mojxvk. webs, 7] 71 A3 A= o) A1
€ & W] FojAtell Al TGFBI-0043= (D4+ B D8+ T AIE Whg-& F=3 5 vt o] F43 Ao wp=d,

o
=
FHEE Wl A TAE & 58 F Ae 5985

8. NOX-001 % TGFBI-001¢] <3 sA®

N

158 AZ

IMA910 ™ Alo] Zdre FE|=9] HGAXL ojmjelx TINAP AZE ZHES ALEste] AldAU AT (=
FREA o] o]mjEl s wHlo] Q| AEE A2~ AW S (immatics biotechnologies GmbH)). 5 X
T WY AIAES dydor dAIA7E HEEY] FEHS A, afddd dESF A
=

o

T Alx27F Jedo] =31 7]
A,

& APFOZA TOIAPS) s 2ASG. F ol WEE, Nox-
001 % TGFBI-001: A@¥hi £& A4S CILE FEF & Yt SHow s, urk 4ed 452 gaA
AEsoT, Ade A7elA AEE § B gal e W54 AR T AL Bk, 715He st

p
T M7} NOX-001 93l A= 4 Aot AS FHISY.
Alglo] ge]
=) ] HAE =, NOX-001 2
2 3 Adge 5d FAl LA ojujg s nio] e
3 A A

[©)
HaszAs Adustels FFHJATHAE E7= TR Heke] Dr. Buhrin®] A@HoA =),

UL B AEE ol o3 E48E ¢ Jdv s wet, T AEFE 31 Ee A PR ER/E F
Ak, A&k wpe} o] (E#([Walter, S, Herrgen, L, Schoor, 0, Jung, G, Wernet, D, Buhring, HIJ,
Rammensee, HG, and Stevanovic, S; FHZw: 217k (D8 T Al3xe] vlg] Azl sAde Aa|x MIC/ (D28 =
gy Aol FE Ak, J. Immunol., 2003, 171, 4974-4978]1), <1zF a1 H3MA CTLS A H3HA DS+ T
Alzze] vla EA4stE 98 0 A2 FHUEE ASFoEN ATHoR e ATk, S, ol E WA o

=
©
=
(=]
s
fu)
(1
o,
2
i
f, i
ox
HE
[
o
22
H
=
5=l
o,
[
ox
tlo
o
N
N
il
o o
N
ol
i)
N
do
S
-
N
)
N

-+

_35_



[0252]
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[0258]
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HAE=9] 31 M3 CIL 8 BAE F A 598 A3 dsA, dee Q17 b8+ Alxs IL-12 3 1L-2
o] EA)ste] AUE pMHCCRE| =-MHC-5¢A) 2 3-CD283HAl 2 IH P v|=2 wEy= Ay 2=ste] 2
A FHAT. 33]9] A= Foll, AFEI AR T A2 TS pMHC-E Egby “é*ﬂHMz FAE B
Aol osliA @%H%ﬁt}. Z}zke] Fojzte] B EgH-4Ad AlExE e ol wak EH A, pMHC-El Eg}
v 2 2zt F-CDS8-FITC A2 AMH A3, vpxjuro 2 FACSAriaol thal FACS EFHAT. BFE AEE W
Abs BT Hl* At E7ERL 9l mlEZNS] EAjstel] wikE i SFE ek, A 3 sk e oA Al
xo] Aol tigk wEo 2, pMIC-HEZ o] FAEATt. 259 7les A3t AsiA, IFNy Alx
= ELISPOTOl 9J&llA] EAEglen, S AEF AdE A-8she HE = E T4 AXFo| g Az A=t
= 3 /A QA THke F AlEEA B4 AAE o] &8t HAME U

Eo]& (D8+ T AZT2] 44

FE|=-MIC EA(pMHC) 2 &-CD28 A2 299 ¥ 3 AAl AE(aAPC) S o]-&3 AP #y =}=o] A7
Z1AE wpel o] F=yHEATE. A7) ZAE R §U3 oS &=o] 200 ng ¥ MHC

(L 9% H=
thAle] 2 ng B + 200 ng H]HH FolB ] (pMHC) MHC(A ¥U& H|=)E 2249¥ H=z2 F3dcts Hou},
webd, F2 3 3 T Axes FE= Ao HES Y AU, 339 A= F, AgI 73
H T AEY dHE pMHC-HIEZH FAE FAZ B4 oA HAEFHAT. Fol Il gk WY

oh
& AU BelA 3 @ uu st ol Wrbbed ARl AFE do] Agvh AT F EolF (D8t T
‘: A& TS, o] AL D8+ T AlXE F 1% 03] EolF
= 2 S R Ao Ho Hojx 10Wjelth).  ZHZe] FojAte]
EﬂEE‘rﬂi—%“é Aﬂgt o] o 6&% ESolygo] wet EYH I, F-gehs pMHC-ElEe] 2 13 F-CD8-FITC &
A S8 K17 JAEE, HFH o FACSAriacl tial FACS BHHJATH(EY 2Ale) BD vlol e AfeldA =), &

5 - 4

Fa AEZE 5 x 10 A¥/ml 2419 A2 5Fo18 PBUC, 5 x A3 /ml ZAFE LG2-EBV 413, 150 U/ml
IL-2(54 Udl%ﬂ ZAl9] 71%(Chiron)) 2 0.5 pg/ml PHA-L(H¥ @a—u?; 2Ae] BqF Tholofawm g )] E
Astol] T A2 viA](10% 8 =&/dste Q17 AB @4, 100 U/ml Y27, 100 pg/ml iE%ﬂEH}O]N ImM
EF yFHs 2 20 pg/ml ZAEepvlo]ale] RFE RPMI-ZFEFE2) oA wldsJel. o] AXES 32150
U/ml IL-2% &8t T AXE aixolA] dojdth, zhatg 1 3spy a9 Sold Alxe] S $1% f&%ai
A, pMHC-HIEglY  dAe Ao ol FdFHom 474 Mol FACSCalibur(H5¢Y  AA12] BD
Hlo] @ Alo] AA] =) el A] A H QL)

7le AE

59 7S A5 8, [Ny Axe 4estes JEH=E AXE AR5 + ELISPOT(IFNy ELISPOT Al
E =9 2A9 BD)d 93 HI/HAUL. =712, AE-usE EolA (TLe MEEAHL 9 HEFE A/A)
A E-wj7] AEEA 7]E(L7010, 5L A9 AHEZA)E AlEste] AlEAFGoZH ZAEAY. F 24
w2 2A H2 e 3 AR AA weE e e A,

27}

NOX-001 ¥ TGFBI-001, ¥ HE= BF A pMHC W% aAPCol 93+ A3 2e]E & oA Hojx o] Alday H
Ao}, TGFBI-001 Eo0]2 T A¥E3 ¥l o}zl NOX-001% FACSO] 2l&] &= = 99, o|AL x
2134 D8+ T AIE AFEdo] 173 Foiztol] &A%t AL AlAE

LS, NOX-001e1A, 3o T = A7 FHE 9% AAS (L 8) Foldo= [NyS ¥dsn=
ELISPOTY <3l 7]5Ade] ds8s 9 5 A,

9. 2 2o HA F8 1 A3dE HAE|=9] HLA-A*0201=9] 2%

| BAe B HLA 538 1 g = CHI-001, DCA-001, JAK-001 ¥ PTP-0019] HLA-Ax0201 W@ -S-dxtel] <))
dostE MIC o] gk XshdS Frkelr] f1g otk HLA-Ax0201¢] uigh & FEHE=9] g & &
Hz gz FE = HBV-0013 Hlard 4 Aen, 8 A Ey)e 0.05 WA 1.60M2] el .

o

Alge) 212

_36_



[0263]

[0264]

[0265]

[0266]
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AT HA/REE BFAE e Baz TARG: HA F4, WE-2 vlo] 2222 B (bom) 2 AE= 23t
= wMAE AZT HLA-A*0201 =4 BA Do FAL o]=S "ul HLA-A%020]1 HEAl"e] s]5Ael = } o %
T2 HEE 4 9uh. bom € A NEEE FGE A AR FAHYS o, o] EAAEL AANHo
2 qEo] dzsh WAoE Wew Egd4ow EQUL. o RAES oebs4e WHCS HA 49 I
B2l Atelo] AbzAgol 3MAHS =As7] 9% ELISA-7|WF EA A AFRATH(FF [Sylvester-Hvid C,

Kristensen N, Blicher T, Ferre H, Lauemoller SL, Wolf XA, Lamberth K, Nissen MH, Pedersen LO, Buus S.
Establishment of a quantitative ELISA capable of determining peptide — MHC class I interaction. Tissue
Antigens 2002, 59, 251-258]).

AAE ANZE HLA-A*0201 HEA= pomdt A wicksElm BAQ= HAE| =9 Sojeks =336t A Re-Z
FE HLA/FE= B39 ke AFA ELISAeN s AREATt. 22 44K #he B3 Aok HA/FE=

B gHorRy 7E5H EE FAE AFEske] AXtE A
27
Aahs % oA melnh o e K e HA-A02010] e ol e A vhehdch. iLA-A<02019 o
RE ez AFHYS 2 Ay T FH= HBV-0013 Blm® 4 glon . Ea AE(K)E 0.05 W
wlolh,

il
J

ro

B
—_

.6nM

lo
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