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2HEY AEE AEESA T HZ P (cytotoxic T lymphocytes, CTL) FEAS 7FA|+= 15 o}v]

(a) A9W3E 7, 3, 4, 18 ¥ 2302 FAFE FoZHE

2
iz
i

bt NAe TPshe voE Au=, 2

(b)) MEHT 7, 3, 4, 18 ¥ 2302 FAH¥ TwoZRE HAug ofu|iil AEA 1 Ex 2719 ofnil 7]
7 Ao 2N BMYE ofn|x=t MER FAE EEE HEE, A7) 7] X3 R TAdE ToZEE
e

(i) AEH3E 7, 3, 4, 18 & 2391 ofH| Ak Al o] N-WH O ZRE] F WA ofn| e J% ﬁﬂéﬁa}ﬂ
(phenylalanine), E]ZAl(tyrosine), H| YU(methionine) T+ EYEH(tryptophan) &2 |3},

(ii) Mgz 7, 3, 4, 18 T 239 olniAt Ago] -yt ofnake wddeld, F21(leucine),

o] AFAl(isoleucine), EHER T HEgodow 33,

AT 7

712 Y ToRRE AYE MEEA T FEZF(cytotoxic T lymphocytes, CTL) FEAS 71A = 15 o)
=2F wigkel EolE HE =

(a) M¥9WHs 38, 26, 27, 30, 31, 32, 35, 37 ¥ 4305 FAH Fo=2RE AUy olnAl HEE E3s=
3¥ gE=, 4

(b) Mg9w% 38, 26, 27, 30, 31, 32, 35, 37 % 4308 FAE FORFE A
270¢] opwigte] X gHE olmmAt MAR FAE FelE HE =, orM 4] A
Bl e

(i) A49¥HE 38, 26, 27, 30, 31, 32, 35, 37 ¥ 439 ofu|x=AF Age N-doro 2 RE F HA o}
v AR FEA(leucine) T+ WE 2 W (methionine) &2 X 8F; 9

(ii) A9z 38, 26, 27, 30, 31, 32, 35, 37 Hx 439 ofn|it A Ee] - opn| ik Uy

(valine) = F2lo g 3},
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(a) A8 (in vitro)ollAl APCE Al 63, Al 78 & A 108 F o= g o A= HAS5A7]= A,

(b) Al 68, Al 78 T&= A 108 F A= 3 o] HEYEE Y53stE ZYFIFULEEE APCE =95 o
Al
A3 18

712 FAE o RRE AYdE dAE X (ILE fFEshr] 91s QJINER(in vitro) WH:

() HA F90 2 A 63, A 73 E= A 103 F o= & Fo Ao BIAE A4 Frle] AN APC

() HA &9 2 A 63, A 73 =t A 103 F o= & Fo| Ae=e) BFAF AN Twe ANSE o

(¢) Al 63+, A 73 &= A 1038 F o= 3 3o HME|=o| AFet= T AE FLA(T cell receptor, TCR)
ol (subunit) ZHFE=E Fo sl ZYFEHLEHEE T AMXd =Ysts 9
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HLA & oAl 63, Al 78 = Al 108 F o= 3 o] JEj=e] 5JAE Arle] mrled Ars= 2ed
APC.

A3 20

Al 17 wges fed elE APC.
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AT 25
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CD8 %A (CD8 positive) CTLs= F2ZF XA &3t (major histocompatibility complex, MHC) &&F I Ex}ol
A AR E U &9 (tumor-associated antigens, TAA)OIA 23k o3& FE]=(epitope peptide)E
AR & FYAEE APEA7= Aoz dEA Ak, TAAS A HA o= Z4% ¥9(melanoma antigen,
NAGE) sfe]e] o3 o] %, tE B2 TAAVZF 2 Hoshy g &3 2AEATM5sE3 1, Boon T, Int
J Cancer 1993 May 8, 54(2): 177-80; NPL 2, Boon T & van der Bruggen P, J Exp Med 1996 Mar 1, 183(3):
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o A (immune selection)®] ZAI}ZA, TAAS] ZAA o] = 3324 (down—
regulation)ol 7|18 Az e] WS 37 (immune escape)e] & HAME 188 HASE 4 vt wehA, %
Aol gg-FF Wouke S Fd § e AMEE TAAS T4 A JAFQA thFe F3o ool

o] oA FALe] F71E e RS BAST(HESES 3, Harris CC, J Natl Cancer
Inst 1996 Oct 16, 88(20): 1442-55; H]|E3&|&3 4, Butterfield LH et al., Cancer Res 1999 Jul 1, 59(13):
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3134-42; W|53Ed 5, Vissers JL et al., Cancer Res 1999 Nov 1, 59(21): 5554-9; W]53|&& 6, van der
Burg SH et al., J Immunol 1996 May 1, 156(9): 3308-14; H|E3]&3 7, Tanaka F et al., Cancer Res 1997
Oct 15, 57(20): 4465-8; W]|E3E& 8, Fujie T et al., Int J Cancer 1999 Jan 18, 80(2): 169-72; W]E3T]
4 9, Kikuchi M et al., Int J Cancer 1999 May 5, 81(3)2 459-66; H]E3]&3 10, Oiso M et al., Int J
Cancer 1999 May 5, 81(3): 387-94). A=7F4], T%-A#" <Y (tumor-associated antigen) 3 FEI=E
o] &g dF A A=rt HuErk.  EBIse, A7l d@A & WAl A= @e AL W i IEE
(response rate) S HATH(HES L& 11, Belli F et al., J Clin Oncol 2002 Oct 15, 20(20): 4169-80; H]
538 12, Coulie PG et al., Immunol Rev 2002 Oct 188: 33-42; H]E3F3 13, Rosenberg SA et al.
Nat Med 2004 Sep, 10(9): 909-15). =elm=z, wWelawlel gH oz &3 A TAMS] BHelo] o 43 QT
=

ol dER <2 dwA(Holliday junction recognizing protein)€l HJURP(GenBank Accession No:
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(non-small cell lung cancer)®] ZA-Al%(genome-wide) ¥d Z 23 (profile)ZHFEH AU (H 53T
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hMSH5(human MutS homologue 5) % NBS1(Nijmegen breakage syndrome protein 1)} A% 285 F3Fe] DNA
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(B E3]E3 0014) Kato T et al., Cancer Res. 2007 Sep 15;67(18):8544-53

gige] g

[ 2] 7ha]

2 oaygo HAid FEHoR WAXGH HIst o] whpe| 7]x3shtd,  TAA(tumor-associated antige
nv gitd oz WAz o3 "7 (self)"ZE AAH] FF WA WIS 2] &7] i, HEg 349
Ao o9 93t GenBank Accession No. NM_018410(A 93 49)¢ A= dwido=w ots 3ty

[ex
lug

HIIRP(M G E 50)= FA4AFFA MW (acute myeloid leukemia, AML), ™3 <t(bladder cancer), -4

(breast cancer), A7 cervical cancer), B34 E(cholangiocellular carcinoma), WHd &4 W
W (chronic myeloid leukemia, CML), ZAZ&<H(colorectal cancer), 2%E%(esophagus cancer), &xts ot

(Diffused-type gastric cancer), T+ (liver cancer), H|ZAAXE#H % (non-small cell lung cancer, NSCLC)

Y X F(lymphoma), FSF(osteosarcoma), WA Y(ovarian cancer), Z#H T (pancreatic cancer), ZHA

¢

(prostate cancer), AIA|¥<(renal carcinoma), 2A¥#H A (small cell lung cancer, SCLC), HAZZ
(soft tissue tumor) % 3FF(testicular tumor)E ESFSIR|RE, o] dAJA = GollA Ak
ol AW A& AAFoHN, B AyS HIRPE, Hr}p Soldoz A WXz gHo=y Agd

S AFE WP ASES AE= o/FF BAas] BAe U FuA 2He REh

2 o

BN
4y i 00 nl

I 5As @A) ek, EmRE, 2 S HIRP 549l CTLa frieshs 38 7= HURPS 4k 4t
B FolA SolA o9 EX e =(epitope peptide)®] sl HA FEAOE AT Sprlel Ved AR
Zol, AT FARRYFEH F£5H wx gl o3l M ¥E(peripheral blood mononuclear cells, PBMCs)+&
HIURPZH-E] e ¥l HLA-A%2402 H& HLA-A=0201¢] Agste FH JEE=E AMEste] AFHJr. 19 of
7k 33 HEE=Z B7M(pulsed)dte] HLA-A24 H=+ HLA-A2 A B4 Al Xo] disle] Bold AX SA4E zte
CIL MEF7F 9. 2 wgea, A7) Ades A7) HE|=7F WRPS Ldshs Alxd ds] Zestan
Eold HWANLSS §E3F 4 gl HLA-A24 = HLA-A2¢ A|e+E oI EX(epitope) FE=QUYS ZHerh, =
g, 7] A= HIURPE e W9RkeS fEstal 1319 oFEXE F/Fd WA sHd aaAl 249
S Se

weba, Bodtmgo)l EAe LA e Agetar, HIIRP(HEWE 50) 2HE Fed o€ ME= 2 oo ¥
ogsha A GHS AT Zeolth. AV FE=E CTL #%4 (inducibility) S 7HAlE Ao oy a, u
A, A7) FEEES Aol CILS fFEatAY, ool diste WY kS fEst7] A8 Aol T2 &
dqom, el dE FATFA WEH, wEer, i, ASAEY, SdAEd, v =54 WEgH,
A, A=, by A, g, viaAxdEd, "ES, F5F, dAa, AFS, AddgAd, AAEd, &
Az, Axz TF 9 A3TIE EFSANE, olo] FAHA Ferh, vpEAE JEHEE =UHE=
(nonapeptide) T+ HIZFNE|=(decapeptide)o]ar, Xt} nlHZ5HA, AdHE 2 A 24 2 26 WA 48 Fof
A PR = ol Al M A E =UHEE wE HyFHE 2ol S , 18, 23, 26, 27,

7
A CIL =45 veh

ha|

e
30, 31, 32, 35, 37, 38 @ 43 Fo|A AHHE o AAL AXE A
3, webd, 53 vietd s,

e, B oo Aqadis 2 A 24 2 26 WA 48 Fo|A] AEEE ol A S AL, A WEE 9
vk fe] dedk CTL FEdS fAste & sy, 7 7 v 2 o]/ opn|izito]l X3, 2bA] e 7}
He Wy PE=E a3
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AA W Folg w, 2 g Nej=e A7 PE = THOR e (LS FREdhy] $1ske] nlatAsiAl APC
of Wel AAEc, awER, 2 W ¢ HAL (LS f=shr] fate] & el ofd FE= k= ¢
FHHLEEE X AY 95t AlAl(agents), A E(compositions) H¥E & (substances)S A&3h=
Aoty 7] AAl, 2= B/Ee 22L& 49 A8 g/E= d ¥ (prophylaxis) R/E= ]9 Fag ALl
ate] o]&= o i, 4o o= FAEFAE WEw, WEY, 7, AedEd, SwAEy, v =54
Wy A, Awet, FAE 9, e, HAAESQ), 1EF, 25F, dadd, A%, A9, A
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[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
[0043]

[0044]

[0045]

[0046]
[0047]
[0048]

[0049]

[0050]

[0051]
[0052]

[0053]

[0054]

[0055]

SSE4d 10-1872284
(a) HLA 3o ZA¥sla, MEZEA T YZF(cytotoxic T lymphocytes, CIL) FEAS 7[R AL¥HE 50 ¢
ofuak M E B o]o] Wty gy whHo R FAdE REElE HEE,
(M) (a)el dolA, A7) HLA 39S HLA-A2¢] Hald FE =,

(c)(a) T (bl doA, AEHE 26 WA 482 FAF TOo2HE MAgd ofuiit A4S x¥3)= 84
S’ﬂ]]:/]t =i
HH—, =X

(wu)LL (Mol YolA, AT 26 YA 482 FAHE FozRE HAdg ofn|xAt Ade 7Mx1, AF
“ﬂ == 9y HEEY CIL =4S A8, 1, 2 B dF ofn|ite] X8, A4

c = ﬁﬁ‘]—@‘}-l, —r—E]E B3| =,

l
1‘
o

[8] s71e] 54 % s} Ei B BEE E, AAWE 2 UK 42 FAH FoRYE AU ot A
A= 749 (6] ¥E Hee=

(a) N-Zehe] = WA ofnx=Ake #Hd<dabd(phenylalanine), E]l2Al(tyrosine), "lE] 2\ (methionine) @ E
UEZ(tryptophan) &2 FAE o ZHE Auig A,

(b) C-Zere FHddahd, FAl(leucine), ©]&F2(isoleucine), EHEW % Wy oz TR o 2HE

EERIPDE

[9] 371 B4 &= g BE & E5E A=, A9HS 26 WA 482 TAE Lo RRE Hud ol ik A

(a) N-Zehe] = WA ofnx=Ake #Hd el d(phenylalanine), El&Al(tyrosine), "lE] 2\ (methionine) @ E
UEZ(tryptophan) &2 FAE o ZHE Aug A,

(b) C-Zere FHlddahd, FAl(leucine), ©]&F2(isoleucine), EHEY % Wy oz FAH o 2HE
AelE A,

[10] [1] WA [9] & o= sfupel oA, 7] FE=v == B dyblE =R EeE fE =,
[11]1[1] WA [10] T o= shte] FH=E dostste 2od SewadeE s,

[12] s} = 22 ofde] [1] WA [10] T o= shte] e =, Ei= sk B 1 o] [11] 9 Eew s
deEESE 283, (L 28 24=,

I sre] AR Bl/Es oy, B/EE olf i oA WAE 9%, sk Ee 2 o] [1] WA [10]
A J

F 01: shubel W=, EE s} w1 o4l [11]9] EelFUer =g Tyt o d £4F,

[14] [13]e] UAA, 7] =52 HLA o]

s
&=
:>
:>
o
g
o,
I
B
—m
Q2
ol
ol
N
do
=
2L
ofl
ot
)
12
_?l_',
2
N
oX.
i

[15] [13]el deAA, 7] 2&=2 HLA o] HLA-A291 Al Folatr] fla) AFste ofeha A&,
[16] [13] WA [15]e SlolA, 7] =L el ARE Sl AFstd oFsh4 4=,

[17] 3712 TAE Fo2HE AewE a4AE 38 CIL FEAo] dE FAAA A E(antigen-present ing
cell, APCO)E F=3hs !

(a) AN (in vitro), A (ex vivo) T AWNA(in vivo) [1] HA [ Z o siue] FHAEH=TE e

APCe} HFeh= oA,
(b) [1] WA [10] F o= 3o AHES A3533+= ZYFEFILEEE APCE EYsts ©@HA,
18] 3712 FAE To2RE Ay S 238k WHoeR C(ILE Fedhs W

() 8 4 T AZsh, HA 32 2 (1] WA [10] % ol shbel Mel=e] Bgas Tl A4 = APCE
Fulkale W

(b) CD8 A T A, HA &9 2 [1] U4 [10] F o sh}e] e =] 2gAS Tulo] AAshs o)ask
(exosome)S FHjd3t= o2

() T A=Z [1] WA [10] & o= sl A =0 Agsl= T ME F&A(T cell receptor, TCR) o}&¥]
(subunit) ZRAE=E A 53}ete 2 12 ©elsle o,



[0056]
[0057]
[0058]
[0059]

[0060]

[0061]
[0062]
[0063]

[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

S=50dl 10-1872284

[23] [1] WA [10]9] SE|=, o]o] WAss] &4 ©hd, = 7] JE= Ee 7] s d3stshs &4
TEULHES Edehe =S A Foldke @AE Fehs, ol tid Woukgo] dadgh sjAlA
1}

[25] [1] WAl [10]9] FEI= & o= shE dasteles 7wEUHE
[26] [1] WA [10]9] HEI=, [1]9] FEUQEE B [24]9] A F o= s x3ete= Id 71E,

[27] [11, [2], [4], [6], [8], B [10] T ofx= sitell lolA, 7] FE=e= AL
TE weRRE A ot MdR FdE EelE HAEE,

[

(nucleotide) AN E& x3hal= WE],

e

53,4, 7, 18 ¥ 23%

[28] [11, [3]1, [5], [71, [9], % [10] = o= 3lufel lojr, Ar] ¥
35, 37, 38 W 438 FAH FoRRE AUy ofunAl MER FAE Hy

[29] [1] WA [10] <] ¥

it

% o= shb % HA P TP BAAE AMGE ik, 2
3]

[30] [25]0] u}& & WE 2 @ A8 (transformed) T FZA A (transfected)® &5 A|E

Aeeh 2 o] /e 9 shr]e] A AW oA ¢ e AAdelx, E iy e 2wyl vgE b
A AA A5 AdstE e Ao ofd Hol ojdEtt., Myl ol E ol T U2 HHE = 2 AA9
£ Xt s7] A BEANE S uf, B dAAeR Wusd Aojrt.  apx|vh, 2 o] v goF U
sl719] APMSE BARE AAdo]an, B Wiely e B U] o diby AAAE AdetA] e 53
2 o] of7lolA B2 TAA AAde g VEEAN, O 7]Ee B oAy oY ¥, B odys A$sEHH]
Ferh. W I S(spirit) B W9 (scope) WollA, HE-E Aol o) 7w A o] v WH
9 Ago] GPAAA dojd & Ak, FUEA, B FHY 2 5, 54, F8&4(benefit) # oH
(advantages) &= 7] &oF 9 3l7]d 7|ed 54 HAAdZEE Bwos)d Zola, §ol3tA AN AE P
& A7 54, B, §84 2 oldE FRkE= AAd, dlolH, 9 0= RE Ut 2E B

o
S

wouyel b w2 488 mue 4uw 49e welstel FARelA Bus) A el e, ¥
weo) AAg 49 % olo] uhgra @ A S5 gt

T 12 HJRP & FE =2 F%% CTLo| tigk IFN-ZFvk(gamma) ELISPOT 419 A& HAlste A& ARz
(a)-(DH)E FAd¥.  HIURP-A24-9-28(AMEWE HE A5¥ #4 H 4 (a), HIURP-A24-9-263(AEH3E 4=
A58 #4904 (b)), HIURP-A24-9-408(AMERlE )= =49 #4H L(c), HIURP-A24-10-383(AEH % 18)= X}
=¥ #6649 4(d) 2 HIURP-A24-10-162(AEW % 23)2 Z=¢ #4¥ d(e)9 CILS A7 dizxzaol vl 253
IFN-7tu} RS vl olelgh ARRe] 7] A AR dgsts Al AEE CIL AXEFE
7l 18 28 As vEidt. dixzdow, 34 dolEe tEA ] d=, Sol% IFN-7rt Aike FEHE=E-F
7Fe (pulsed) 32 AMEo| thate] HIURP-A24-9-149(MdHE 1)E AFd A7 CTLol M= BAF A &hTh(f).

©

—%N
-
o
ol

olefd Aol A7) Wel AZFe sgehs A i AEE CIL AXFE Sysy] s 4@ 2
Uehdith, EelA, 4 = AAs MEER Robe §4 AXel st IEN-gek AALS vehjm, <o
ol M= RAE A e EA ATol thake] IAN-7hul MM LheRdIL,

[%= 2]

_11_



SE53d 10-1872284
T 2% HJURP-A24-9-263(A W35 4)(a) ¥ HIJURP-A24-9-408(A W35 7)(b) & =¥ CIL AxF9] IFN-7}
S SHels, AyH oz, [FN-ZuF ELISA ¥49] AxE TAlets dde Aad= (a) 22 TA .
| A= 2 HE|= A= o8] e CTL AE2F7F gzl vl Z2=sk IRN-#Av Aaks B9 RAe 5
e}, =HolA, ‘4 & HE3 AEl=2 YotE 14 AEe] tidk IFN-7

o r
ofN =

&

(o]
Fh AR Yeha, o ojd

¢

1

3

¥ o oX o
N

2 WbEA e EH A o [N-deh gAe e,

—

=3

—

3& HJURP-A24-9-408(M WS 7)E A= MEFEIE AT s]AEo] F=y¥ C
Abehes Aot A7) Ak HIURP-A24-9-408(M I T 7)Z A=dte] ¢
Hlske] g [EN-7nF A4S Holy AL FTWath. TReA, ‘7 = Ade fE =2 ke 14 A
of gk IFN-7wl kS vehfa, -7 = oW =R §UhEA g 14 AXe] tie IIN-7v ALk
LFERHTE,

= 4]

B2 0 M

—

% 4% HIURP 2 HLA-A#24025 ©jAd o=z wrashs AL tiste 5ol CTL &S HASH: d#eo A
TJYE (a) 2 (h)E FAECT. HLA-A*2402 =3 HJURP +AAY] Ade s FAx=d9(transfected) COS7 Al
E7F gxTor Azt A7) HIURP-A24-9-408( M I E 7)(a) % HIURP-A24-9-263(MEWHE 4)(b)=E &
Yyl CTL AIEFE HIURP 2 HLA-A*2402 & U2 ZAA%kE 057 Ao tiste] 728 CTL &4S Bvh(A
A v, @, HLA-A2402(A1R) 3= HJURP(SD) Z42hE B@shs FA A tisix s Fo4 9 SolF

CIL &7do] A=A &t
[= 5-1]

T 5% WURP # FE=2 F=¥ CTLel oidk IFN-#mF ELISPOT 49 ZA¥E HASH: d#9 ARd(a)-
(D)2 FA4ETH. HIURP-A02-9-496(ME¥Z 26)2 A58 # 49 A(a), HJURP-A02-9-354(AEHZ 27) 2 A=
H #2931 A(b), HJURP-A02-9-406(M LM 30)= A= #4H A(c), HIURP-A02-9-129(MEW3Z 312 A=4
#59 A(d), HJURP-A02-9-599(MEW T 32)% =9 #3H A(e), HJURP-A02-9-386(HEWHZ 35)% A=H #1
oA 7] CTLL Z7b gizatel] Blste] Z=ldk IIN-#rF XS Yeldlth, ol dk Alxle] de] Azhee
sl A2HE AXE7F CIL AMEFE FHE] A8 S48 AS vepdtr,. dixzd oz, SAduolee] tx
ol 24, Eo]F IFN-7Zvt A4k HJURP-A02-9-150(AM W& 25)(j)2 A= CILEHE A% &t

1w

ERGA, 4 489 REER Rokd x4 Axe dhskel IRN-7hok S tEhfn, -7 = ol
=2 RoEA) e B4 Azl tiete] IAN-7e kg v

[ 5-2]

T 55 HJIRP #32 FE=2 HKx¥ CILol thd+ IFN-zZuk ELISPOT 49 A¥E nAsts dw9 ARd(a)-
(D2 F4¥. HIURP-A02-10-405(AM @S 37) 2 A= #5H U(g), HIURP-A02-10-128(XEW & 38)2 A
=5 #3391 A(h) 2 HIURP-A02-10-54(M G & 43)2 =4 #60 A(i)9 CTL2 Z}7Z} iz=atel| vlste] =g
IEN-Ztv} Babe Bk, olg|gh Akxle]l A 9j9o] AAE e FFshs d=FE Ax7F CILES FHE7] $18hd
s4E A yehdg. dizdez, 34 dHolE e dzA, 5ol IFN-Zvh Ak HIURP-A02-9-150(A 2 =
25)())E A=¥ CILERE @X=A gyt =dolA, “+7 & 2H3 He =z ke 54 AXdd uishe]
IFN-ZHu} ABARS Jeldlar, =7 & ofd HE=z JrpEX g2 34 A diste] [FN-gvl AAkS Yepd

% 62 HIURP-A02-9-496(A2¥ & 26)(a), HIURP-A02-9-406(M WS 30)(b), HJURP-A02-9-129(M A&
31)(c), HJURP-A02-10-405(A A5 37)(d) 2 HIURP-A02-10-128(M AW S 38)(e)® A=t CIL AIEF] IFN-
vk Arks SHshe IEN-2Hvk BLISA 419 A3k HAbshs dde] dagiZ(a)-(e)= A9 37 23

=gz v, 2 PES AFoR FHE CIL AZFIE 2T Nl LS wolt A% FUdT =
WelA, “+7 & AAd AUER ¥obE w4 Azel dlste] 1Nk A4S Uehl, - & od fE=
= BrhEA e BA AEA o] N7 AAke UEhi

[ 7]

% 72 HJURP-A02-9-406(AMEW & 30)(a), HIJURP-A02-9-129(AME® & 31)(b), HIJURP-A02-10-405(AEH %

_12_



[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

SS50dl 10-1872284

37)(c) B HIURP-A02-10-128(M W5 38) ()& A=¥ CIL AMEFEZHE A s4ste FyE CIL 229
IFN-7e} Asbe BAbehe dde] AadZ(a)-(2 FAEY. A7 dde dxzatel vs), 2 JEE A=52
2 9% CIL AXF7F 283 IIN-7r) Aaks Hole S THet.  Edolr, “+7 & AH3 ==
F7bE 34 Aaze] uiske] IFN-7ek AARS YEhla, -7 & oW FEER FUbEA 2 14 M st
o] IFN-Zw} A4k ek,

[%= 8]

T 8C HJURP ¥ HLA-A%02018 QA& oz w3l Aby] B2 AXo| tat Eo]% (L A4S BASIE dd
Aoz FAETE, HLA-A%0201 B HIURP 5312 A4S FAAIAZ OSTAIELE ExTo2 Axs3th
HJURP-A02-10-128( A9 Z 38)&E HH CILEES HJURP ¥ HLA-Ax0201 & t}E dAAZ A7 C0S7 AlZE(H

C 7
A wtErz)o] fiste] Eold (CIL 4L BEgrh. W, HLA-A%0201(A1E) T HJURP(Y) ZHzhe wdsts=

o
EAAL tfste] folHel Fold CIL BHe BAsA gah,

WS A7 G FAF g

HI S o714 713 23 fAbskAAY B e e ofW WUy Bl Al B o] AAlde] HAF = el A
AR g AR, AdEEe Als, U 8 AAE o7 Zlsdn. AW, 2 3 g 3 S Ve
sk7] Aell, ol d drge] dAeow HAyst= AL B, AFdste= o=7f ofd Ao] ofssolof . KT,
B wdgo] & g ZAlE 549 A7), B, R, =2, UHE, TEEZ o] Ikl A3 Bl/Es F
Hstol wel g 5 = o] olalHojof k. EF, E TEolA ARREE A8 (terminology) = 2
AAje = 54 Bd(version) & 71EdtE = Aola, oA oA sty el osiAnt AdE s Uy

Z} % (publication)d) &7, £3 T E3 =4
A, o= AR 7oA o[ W Ei
S olafisoF drt.

Wz GoEA g @, o/l AgEE RE 1% % A5 foli ¥ wgo] Sshs GiAelA durd
o olst A% FAW v vk e}, gigel Ui Ao, §olo] YoUE TFA B e
AAF Are] A Aotk Ea, A7) A(naterials), WY D Aol 0% AWas Aolw, ATl
g o] ohrh,

B ol M AREE = &0] "a", "an", R "the'= WE WAHA k= 7, "FHolk 'S oW

oA s o AREHE §o] "EEFE =(polypeptide)”, "HE|=(peptide)” B "S- A (protein)"
A ugtl, 7] ol sy e 1 o] ofw| At 27 MEE ], EE

naturally occurring amino acid polymer)®wt o}z zdz o=z wkAysH
BWA(artificial chemical mimetic)®} &2 W|xAH oz A3 7] (non-

naturally occurring residue)E 7} 4= = ofr|xAl F3hAo] -8},

1% o o
s
__)&l

B g Ao A] 22 A7) go] “LalaHAE = (oligopeptide)” = 20 7 F7] = Hoh A guid o=z 157
A7) e w1y e dojoja, dukd oz oF 8 Jf W oF 11 ) Y], FF 9 /) EE 10 /) 7] Aol&E A
Hi 2 age] ez d#ste] AlgE

-

ool AFEEE "obml At anino acid)"EHE Solt AAM O WAF o] wmabi ul%a TS eh o

o r

oo [ (E 1o

7= AR (analog) B oobw]i=al BbA] RERE ofye}l ApdA o m IS 9l kA (synthetic) obn|wAkS
PRk opm b L-opmieal B D-opvlidt o g2 gk A Ao w wAgE ofm| ik Al Qhel A

9 (tranlation) 3o Wa®E AW olyg} FHxzm=] o dz3te Aot oS EW, lo|=IA =
(hydroxyproline), Zrul-7}EAZFEAH( y-carboxyglutamate) % 0-EA~F A9 (0-phosphoserine)]. AH7]
o] "oluiAt FAMA"E AdAH o R WA oluiAty FAI J|EAHQ FEt FR(F4A, FHEAT], ol
9 R7le] A3 a®@A)E JER A YAV, Y T 2 o)) WEH RU(E) B WE" ZZA(backbon

e)S e FFEES YgudtdE =W, WA H(homoserine), =EFAl(norleucine), HELW

_13_



[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

SSS0ol 10-1872284

(methionine), AZAPo]=(sulfoxide), WE W wl"’ H¥Y-S(methionine methyl sulfonium)]. A7] &9
WA Ql ofr| x4t H[S2S 7]Eo] e 8HEHE SEES 9

"olu] gt EHA"E AME UE FRE ZAN, o

licia=

ofm| =4k TUPAC-TUB Ay8}sl Ww 37l Agsts, ditdgoz A 354 oFo](symbol) E&E 1Ak o]
o o3| ATt

B ougo A ARgE fo] "FAA, "ZEFEYoyn, "SYPuFIEYLEE", "FEHEHE" @ AL
m2 WAER] e gk, aHoR ARG, AFY] opn ikt FARSHAl, it o R QIAEE= 1w ZE
o) 2},

714 s o7 ALLEE "AlA(agent)", "EZ(substance)" % "ZAIE(composition)"o|EHE £ A
A ko] FAAH AR Rtor{EH, FAPAHoR i HHFoR, FAE= oJuydt AAER oyt FAFH
ol FAA RS 2 AAEA B Aoty A7) dAo] "y A E"Y BT Y] §olv FE
AR, 2 FAZ FAE ol v fa AeS E¥ske AAE, Bu ol & B 1 ol AR 2%, &
St(complexation) T F A (aggregation) Q2 HE, T AR 3 T 1 ojAte] B iy, T A9
Sty e 1 o] A3 AR e WY HE FREFH, Ad4eR e YR, FAAEE | At
=S xshsit. wEbA, 2 2ol Ul golx, ] &0 “okskd AAT R “ofsly xET & E U
AE 2 ok H o R s AYEgHoR LIS FHAE EFgso g AxE oW AAl, 2 e 24
ol #slo] THo 7T ALEHTE

o714 AEEE "o R FEUtEe HA" e "AEdA o &bt gA'ee 18 ostHos
T Aggdyozr 387153 AE(material), FAE, B2 =& F(vehicle) S ov|sta, o= 3 7|

i | 1l
(organ), H+x AlA9 g FiEo=2HE JIA 2fE =% (scaffolded) #]3#Z(polypharmacophores)s Tk
2 FEoE WsAY e Ffshed d-dd AA == 1A ZH(filler),
7W&3} B4 (encapsulating material)& XX TE, olo AgtE x| Fe=t).
Boultgol Av] oFshd AA|l e 2AELS WAl(vaccine) 22 53] AFEEU. B dwo] wigko A,
CHlA (rEdk “HdA ZAE(immunogenic composition)” B OUEM)S FEo| HES u -FF WA
(immunity)S FE38= 7|5 7IA+= &2 &3k Aoy,
HEg HAER o= 3 Al fo]  “Y(cancer)” ¥ HJURPE #adsts= ¢, <Fo] d FAITHA Mydd
(acute myeloid leukemia, AML), W33<¢k(bladder cancer), -+%%H(breast cancer), A&7 (cervical

=
cancer), H¥AE YU (cholangiocellular carcinoma), YH3d 44 WX (chronic myeloid leukemia, CML), 2

Zot(colorectal cancer), 2l%=%(esophagus cancer), &4ts 9]9k(Diffused-type gastric cancer),

Qo

K

fl
oN Hd o Y C
o2 of 1

o
O

(liver cancer), H]A2AZEH Y (non-small cell lung cancer, NSCLC), #=Z(lymphoma),

=,

y vl i ) 3 i ) 3__ B o 5 1l
(osteosarcoma), WA (ovarian cancer), #|d(pancreatic cancer), AW (prostate cancer), Al
(renal carcinoma), AAEH (small cell lung cancer, SCLC), AZFZA F%(soft tissue tumor) = 13+
(testicular tumor)<S ¥ &3FA|qt o] AL A =},

HEg gAgx &= 3 "AEEA T BZF(cytotoxic T lymphocyte)", "AEZA T A*E(cytotoxic T
cell)" @ "CIL"o|g}= fo]= T3ty o] 2o]n w2 PYA|FE A &= 3+, v]A7] M ¥E(non-self cell, & EW
TH/E AE, ol o FEE AX)E QAT S YA o]He Al AMEE FEY ¢ Jde T HEF 5

A H(sub-group)S YEFATE.

HE R gAER ke 3, A7) £9o “HLA-A247 = A7) old S X8l HLA-A24 3o B3 AHolar, o}
o= HLA-A*2401, HLA-A*2402, HLA-A#*2403, HLA-A#2404, HLA-A#2407, HLA-A+2408, HLA-A#2420, HLA-A%2425 =
HLA-A#2488 & Eg3lA|NE, oo 34 E A =1},

o

Mg gAEA e @, & BAACAM ARSEE AoRAM, 7] 8o “HLA-AZT = 7] obgel w9
Ao, olge] o= HLA-A%0201, HLA-A%0202, HLA-A%0203, HLA-A%0204, HLA-A%0205, HLA-A%0206, HLA-
Ax0207, HLA-A%0210, HLA-A#0211, HLA-A%0213, HLA-A%0216, HLA-A%0218, HLA-A%0219, HLA-A%0228 % HLA-
Ax02505 EZFelARh, olo] FAHA] Fe=tt.

HER WAEA @ 3, & 2ol AHEEE "IIEKkit)"#e §ol= Ao (reagent) R HE £d9 %=

H
ouglt}, JF|EE wlola 2o o] (microarray), F(chip), "FA(marker)E& ¥ 4 v}, "7]|E" &9
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[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

oin
J
Jm
Qﬂ

10-1872284

Aol 2/ T2 529 BEA £3oR AR &
2 HAAAA AFSEE AoZA, A e 3R] WA, A7) T+ “HLA-A2 A7 2 HLA-A2 &9 f-Hdx)
S 58 E= olgow JIXE= A B o], HLA-A2 FY9-S HAGH =AM A7) 3z = A9 AxE

TARSHAL, 2
HLA-A24 39l GAAE 53 wE o]g o 7xE /A wi 3hxtolir, HLA-A24 39S HLAZ Y o2 A 47] 8
A E= A AlElA R s = Aol ek Aol

2 odtyo] iy 9 A Eo] b "X & (treatment) "B WMo A FEAS k= W WollA, HIURP f-33+<]
e A e RA el e A7), ¥ (prevalence), i Ao]FH(metastatic potential)o] FHAdl=
A 2E 34 o5& 2Hgttd Xu5ve "afAl(efficacious)" AR AAXT. 7] X=7}F WAL
2 ol&d wol=, "aF A (efficacious)"oletE n= 1A o] e FAHE AAAZIAY HASFAY e 9
o] A F4E WASFAY AN AE AvEtt. ade 54 T EHYE A e A58
f8l e i BAste] Agdr

2 o] Alm F ol kel "ofw(prevention)" B "ol (prophylaxis)"e] WMo {E&4E ZEE HY U
oM, Ao zHE XA&(mortality) v A& (morbidity) e HwH(burden)S #4171 oW A4S A A
3t7] f8te] 7)o folES V)4 AdzagtEnt. WX 2 oo "1, 23 2 3AF o Al o
T A7 1A oW E WA Ayl kS sk Al 8hA, 23k 2 3AF o 2 W= AW 8] WA
2oy 2w Fael vehd By olyEt VTS JMAA RN T AW Td §HISS Aoz oln
" dHe 544 9 BAATE B et e, 9x] 2 gue 54 AFoll(disorder) M7=
g dsiNTIE, dE BEW TEY 24 2 dolE AAAIIE WA AR5 B HE L.

w2 1) v FE T ALY e dAEY FEd AA, EAHE
o A% oA, FU%9 H3I}(involution) X EH3H(regression), ¢ A9 A3H(remission) = A

2 Ao} 22 A7) @AY shvtE Edteith. @Al ok
A8 HW/EE U AAES TaA7 4 e AQle] RekE A7, e 3l
FEE FaAY. 95 EW I

Z
y O
10%, 20%, 30% =& 1 o]Ake] A, & oFA W (stable disease)S E§HSHT).

2 o] weto A, "&A|(antibody) "Bt &0l AFE @A e 39 JE = g Solxox vk
£ W92 EH(immunoglobulin) B 2729 @dE& onjgirt. &A= AZF &A (human antibodies), 973
A (primatized antibodies), Z]™lg} @A (chimeric antibodies), ©lFEo°]4 & (bispecific

antibodies), <17t8l® &HA(humanized antibodies), T2 ©wizd Wi WRARA #X|e} A" A, 2 &)

s 2 £ Aok ©E, A4 A H5e ulelAd AREHIL 53] $hHd dd S8 A (intact

monoclonal antibodies), TFE2 A (polyclonal abtibodies), A3 2719 43 A

5ol &A|[multispecific antibodies, o1& EW o]F5ol4 A (bispecific antibodies)], ¥ & dHE

aEo] v e AEsHE FAde Yehlls 3 st "dA's RE FF(dE £, IgA, IgD, IgE, IgG

2 [ghE 7FEZ1.

du o 7
o

MER QAR e @, 2 AN SR BE J1&4 2 setd goli ¥ we] &akt welAe
94 F shtol oaf dmHow o=t FUW JvE HErh,

II. A=

HIURPC.&=5H frefjel e =7} CILel o&f IAH= FdorA 7s ke s ®eolr] flste], HIRP(AM <
HE: 50)lA Frele FE=7F &3] HLA g frdzbel vbu= HLA-A24 B A20] el Algs = e o9&
Zolx] AAs7] fete] BEAE G TH(Date Y et al., Tissue Antigens 47:93-101, 1996; Kondo A et al., J
Immunol 155:4307-12, 1995; Kubo RT et al., J Immunol 152:3913-24, 1994).

HLA-A24¢} A% Z18}e(binding affinity)ell e HRE o] &3ste] HIRPEZFE frefiel HLA-A24 A% FE=
TR FAEAT. s TR HE=7F SAlE A
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[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

[0122]
[0123]
[0124]
[0125]
[0126]

[0127]

[0128]

[0129]

[0130]

SSS0ol 10-1872284

HJURP-A24-9-576 (X @3 2

HJURP-A24-9-28( A ¥ = 3),

HJURP-A24-9-263(X EW % 4),
HJURP-A24-9-403(X EW % 5),
HJURP-A24-9-388( X EW % 6),
HJURP-A24-9-408( X EW % 7),
HJURP-A24-9-544( A EHE 8),
HJURP-A24-9-280( X EW % 9),

HJURP-A24-10-149( M EHE 10),

11),
12),

HJURP-A24-10-56(A 9% 13),

M'

HJURP-A24-10-395(A1 &

M'

HJURP-A24-10-729( A &

HJURP-A24-10-590( A ¥ ¥ 3 14)
HJURP-A24-10-635(A €W & 15)
HJURP-A24-10-389(A €W & 16)

HJURP-A24-10-28( A€W Z 17),

18),

for

HJURP-A24-10-383 (A &l

19),

M'

HJURP-A24-10-379(A &

HJURP-A24-10-235(X E4¥ 3 20),

fol

HJURP-A24-10-218( A€W 3 21),

fol

HJURP-A24-10-388(A ¥ & 22),

folr

HJURP-A24-10-162(A <& 23), %

M'

HJURP-A24-10-627(AM €& 24).

T3k, Al H(in vitro)olA 7] FEI=E B713H(pulsed) [ A A 3H(loaded)] A4 M E(dendritic cells;
DOl 93] T MEES AFAZ Z, CILE 317] AE|=e] oz DCE ALgozn Aoz ).

HJURP-A24-9-28( A E¥ 3 3),
HJURP-A24-9-263( A I & 4),
HJURP-A24-9-408( M EW & 7),
HJURP-A24-10-383(M g E 18), ¥

HJURP-A24-10-162(A €W & 23).

olye FHE CILS Zt7te] HE=2 259 mhAM x| dste] ZEsta So]¥<l CIL &4S YelA.
o83 AIE= HJURPZF CTLY <&l QlAwE dgolx, A7) AdE AE =52 HLA-A249] 2|3 AskE HIURPL

APEL Fe=e A FYH.

HJURP &7 FE|=o] ZAEst= HLA-A2 THE HLA-A20] ) 259 A3 Ao 7| %sle] A}, &)
Sx2 FE=F A

HJURP-A2-9-496 (A @S 26),

HJURP-A2-9-354( A @5 27),

_16_



[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]

[0152]

[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]

[0162]

[0163]

SSS0ol 10-1872284

HJURP-A2-9-266(X A5 28),
HJURP-A2-9-51 (A &
HJURP-A2-9-406(AM 2™ & 30),

31),

fol

HJURP-A2-9-129( A1 &

32),

ﬂE
fol

HJURP-A2-9-599( A &

33),

ﬂE
fol

HJURP-A2-9-226(A 4

34),

M'

HJURP-A2-9-274(A <&

35),

fol

HJURP-A2-9-386(4] 2

HJURP-A2-9-244( A G T 36),

HJURP-A2-10-405(A 9% 37),
HJURP-A2-10-128(A ¥ % 38),
HJURP-A2-10-649(AEW % 39),
HJURP-A2-10-273(M EH & 40),
HJURP-A2-10-266(A 9 & 41),
HJURP-A2-10-598(A 9 & 42),
HJURP-A2-10-54(A 9 H T 43),
HJURP-A2-10-731(MEHE 44),
HJURP-A2-10-397 (A EW & 45),
HJURP-A2-10-157(XM DM % 46),
HJURP-A2-10-455(AM ERW & 47) &

HJURP-A2-10-156( A ¥ Z 48).

@,°ﬁ§%ﬂ5 BI}sk(pulsed) [ A A 3] DCAl €8k T A9
o] g-3to] AFgHor FHEAT:

HJURP-A2-9-496 (A4

AW A= Fell,

i HR

HE 26),
HJURP-A2-9-354( A @S 27),

HJURP-A2-9-406 (A4 30),

M'

M'

HJURP-A2-9-129(A <4 31),
HJURP-A2-9-599( A @5 32),

HJURP-A2-9-386( A @S 35),

HJURP-A2-10-405(X d¥ 3 37),
HJURP-A2-10-128( A€W E 38), ¥
HJURP-A2-10-54(M &S 43).

47] #HE CILE 2zte] PEso] s AFwe TH

A El <
o] olf e A= HIRPZE CILo o3 14w E ahgolw, A7) 7AAMEE HE =52 HLA-A29)

HIURP2] o F =X HE =S el

HJURP 427 FAZF5A MdY (acute myeloid leukemia, AML), *}3<¢k(bladder cancer),

cancer), AF&7d%<(cervical cancer), H¥AF¥A(cholangiocellular carcinoma), %H

_17_
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[0164]

[0165]

[0166]

[0167]

[0168]

SSS0ol 10-1872284

(chronic myeloid leukemia, CML), ZA%%(colorectal cancer), 2]=%(esophagus cancer), &2+3& <<t
(Diffused-type gastric cancer), Zr&(liver cancer), H|ZAAXE¥H % (non-small cell lung cancer, NSCLC),

31 O %

Y ZF(lymphoma), =% (osteosarcoma), WaH(ovarian cancer), F|°&$H(pancreatic cancer), HAPXL
(prostate cancer), AA|E%(renal carcinoma), AMXEHY(small cell lung cancer, SCLC), AFZH FTY4
(soft tissue tumor) ¥ I¥FY(testicular tumor) & &S FA|Eo|A &L i, tjF-F A4 7]
Poll= LA 7] wifol], o] A2 ¢F WXz £ xAoltt. wabA, & 43 HIURP #rf CILE <l
AE = A EZS U E =(nonapeptides)(o}gF 7f ofv=4F iR AR fAHE) H dyHHE=
(decapeptides)(E7]¢] opn|=rtoz 449 e =)E Aedry. E=, 2

24 T €25 s, AEHSE 50 e o9 HHshs &g dyom Ry AEE ofv| =it NS 7=
T8 FEEE AFett. B Soldom AR AHAdeA, 4] e AqEdvs 2 UF] 24 B 26 Y]
2] 48 FolA AEE olv it AES 7HAlE FEHEE ATt

Aubr oz QAEYl AFolA AA AHETFeT AXE Trae, o& 59, Parker KC et al., J Immunol
1994 Jan 1, 152(1): 163-75 and Nielsen M et al., Protein Sci 2003; 12: 1007-17¢ 7]A¥ Ao =zA, t}
st HEl= 2 HLA I Atole] AR XA (binding affinities)S FFE oA AXlsts Aol A&E &
k. HLA &93te] A3 M3lwi= o5 59, Lafuente EM et al., Current Pharmaceutical Design, 2009,
15, 3209-3220° Q°F%, Parker KC et al., J Immunol 1994 Jan 1, 152(1): 163-75, Kuzushima K et al.,
Blood 2001, 98(6): 1872-81, Larsen MV et al. BMC Bioinformatics. 2007 Oct 31; 8: 424, Buus S et al.
Tissue Antigens., 62:378-84, 2003, Nielsen M et al., Protein Sci 2003; 12: 1007-17, % Nielsen M et
al. PLoS ONE 2007; 2: e796°l 71Al® A3} Fo] Arkd 4 Qlvk. 23 & Z24ste Bie, d& 9
the Journal of Immunological Methods, (1995, 185:181-190); % Protein Science, (2000, 9:1838-1846)°f 7]
Ao} Aok, wepA, B Eage 4] e Z2aio= HA Yy 23RS 24" 5 e HURP ¥ ¢
ool dHo® FH HEH=E myeth. 3, oligt JEE=E HIRPY Aoz 749 JH=E 23T
T Atk

wowe) AEEE, 53, ¥ wwe] wugEs 9 dANEss, 4] QE=Ee] 259 (L §54

i
)
(o]

o=, U FEE=E F9 U}, & e 2 o9 oo WEHE A7) whilA ] T)Eel JEgFE v
YA, ouf st Aol Y @Al date ves FAAE 4 e Aol 4dEA .
A Fx g diste] s, B =t oy A opvwal ArvF X3, A,
ol Al E® FA4EE )7 ddie] FAEHEY =g @48 B
2] 21th(Mark et al., Proc Natl Acad Sci USA 1984, 81:5662-6; Zoller and Smith, Nucleic A
Res 1982, 10:6487-500; Dalbadie-McFarland et al., Proc Natl Acad Sci USA 1982,79:6409-13). whebA,
o] & AAlde] wE 2 Ayl CIL 548 7HAe FE=E sk, 5 1 o9 ofuite] 7T,
T N3kE, AT 2 WA 24 2 26 WA 48 FollA AEE olunAk AES JHAE FAHER 74
[

=

g fW

of
)

e &
ful

e e =

it}

o

fr

EJ

o
o
I~
%2,

i

o

i

WY, HT ofh N
O o o N E

.
)

o

S

o,
ol

sl g
IS
~

_>|~l_‘
fo rlr
=)
At
S
=)
I
2
4
rr
S
=)
moH
2
1o,
B~
&
=
o
fr
rE
o
oo
©
o
b
e
>
e
fr
=
=
1o
et
)
ity
il
o

e om0 oft
oft & olf

oY,
9
Ho
S
>
o
N,
ofr
9
%0
rlr
)
=
iy
o
o
o
N,
ol
ol
Ir
f
i
2
riet
>
o
=
w
D
=
<
=4
=
D
wm
o=
o
2
=
=
2
N1
2l
f
B

4o 2 FALSE ofn kS A FEhe HEA X3R
AANA & LA Aok oAt S 54 ol &5/ ol x=Ak(hydrophobic amino acids: A, I,
M, F, P, W, Y, V), X4 ofu]x=Ak(hydrophillic amino acids: R, D, N, C, E, Q, G, H, K, S, T), ¥
3l7] 287 e 384 EAE VA= SAE £y, AW =4 (aliphatic side-chain: G, A, V, L, I,
P); 42F7](hydroxy group)E& X8 (S, T, Y); 3 A (sulfur atom)E X3t SAC, W) 7154
2F & ol = (carboxylic acid and amide)E ¥&3l= F4(D, N, E, Q; 97|(base)E E&3l= F4R, K,
H); 2 "Wk (aromatic) & ¥gal= AW, F, Y, W). E3H, 37] 8/ & 24z MZoA HEZH X3kl

opr] :=2hS et

—

1) &gt (alanine; A), 28 Al(glycine; G);
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[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

SSS0ol 10-1872284

2) ofxu#}71 Ak (aspartic acid; D), EFEAH(glutamic acid; E);

3) o}~ue#}71(asparagine; N), ZFEF(glutamine; Q);

4) o}27)d(arginine; R), ZAl(lysine; K);

5) o]AFAl(isoleucine; 1), FAl(leucine; L), WEI 2 (methionine; M), ¥&(valine; V);
6) #dLded(phenylalanine; F), E]2Al(tyrosine; Y), EHEZ(tryptophan; W);

7) Al (serine; S), E#| 2 (threonine; T); %

8) AlZ=H| %l (cysteine; C), WME 2 (methionine; M)(|& &9, Creighton, Proteins 1984 %+=).

olglg mEA oz Wy HEE Fg 2 dhge] FE =R e, ey, B o) fqE s OBl o
AEA e, L A WyE HE=vE g WE = CIL =4S 7HAE 5} H B EA S %%‘E R Al gl s
F k. ES, ¥Hygd PEHEE CIL f% 75, 934 ¥WF(polymorphic variants), F3F 3&A
(interspecies homologues), @ HJURP W@ Fdxle] MEI=E A|9eh#] eFet).

opu| At F7)E B oo FE e E=9), A3 i H e ¢ AW, EE, ofwwdt 3y
Aaes GAsy] 8 2AczR Y ZA4d9 4 duh. 25U CIL =4S A5 fA387
S

O(AE SW, 1, 2 BE ol ) BE oplnite] A& Hlgol wgAsHl MYRLCEY, A4, W W/

A, B amelA, A7) gof reld e 5 ) EE 1 olale] ohulwdt, ofF SW 4 ), 3 ) EE
olste] oAl elm@th, WPHE olulwAte] WEE WAL 208 B 1 olsh, dE B 15k E

T 2 oolsh, aHT ¥ wigEiAlE 10% B 1 olE, dE W 1 uiA 5% 5 9

oF AR E Yol AP*‘lElME A9, B oaye] MEsE ¥ W i diEd HA A BIA A AA
fAck. wEbA, CILE fFEska, HLA 9ol %2 AF W= E /e JFeE=E MdYsts 3lo] npgAsit.
O BEXE dAstr] flske], A7) HElsE 3 23 s viX e HEE HEEE AYAEr] fske] o)
Ak 271 28, =9, 9/EE HvEE MEg" S ook, AdAH R YehdE HE =T ofyEl, HLA
dell Agsto = A UrE‘rUr” FE = Adel AL on dHA 7] wWiEA(J Immunol 1994, 152:3913;

= A
Immunogenetics 1995, 41:178; J Immunol 1994, 155:4307), AF7] T2 A% WIS B dgol HAdgdA

FE] = (immunogenic peptides)d == 5 gt}

EW, =2 HLA-A24 23 FFEE A E FAEoe #HdYdebd(phenylalanine), E]ZAl(tyrosine), HE
(methionine), ¥+ EHER(tryptophan) o2 2|3t¥, N-Loo2XE F WA olnxaks 7px|&= Ao
HjgzekA), Ald ey, FAl(leucine), ©]&FAl(isoleucine), EHER, EE= WEoUoz X3ty (-
ofH) 4kl FEIEE A UBH /\]'“9“% F At wEA, AEHE 2 WA 24 FolA AP ofu| At
< 7HE FEE, ol N-THe] 7 WA oluiibe] dHddEid, ERA, HWEHOW, e EHEIROR
a, 2, FE=, 9/EE ot AVl AEHIE olulxit Mde C-dUdo] dddEd, T4l
A, EFES, == dEgodoez X3y HME|=r) B oubyo)] 23kt

2o 30 fo 2
Bl g et :L ARl

4 &

(

o)

, =2 HLA-A2 A3 Jst=E Yehdle HEEoA, N-Ego2iE +
AZE ALY, 7] ofmimitel A (-drhe] Wy e FAoR X3kE
T 26 WA 48 FollA AEE opniit AES THAE HEE, ol A

ZRE T OUA ofn it Ade] FA EE WEWeR XFE, E HEE, Hd/EE ol AV MY
ofu| 4t Mol C-Edho] WY e FAloR X3hE Zo] B by X FETE.

(= T U

it et foh fTLou@ o ffr
L fo =

rlo

gk o)Ak Buk oyl JlsA I FE = T ME FEA(T cell receptor; TCR)GIA F-9jo] =
= A, oy A, o|E W CAPL, p53(seu-272), Her—2/neu(sse-srr) B gpl00(s-017) (Zaremba et al.
Cancer Res. 57, 4570-4577, 1997, T. K. Hoffmann et al. J Immunol.(2002) Feb 1;168(3):1338-47., S. 0.
Dionne et al. Cancer Immunol immunother.(2003) 52: 199-206 and S. 0. Dionne et al. Cancer Immunology,
Immunotherapy(2004) 53, 307-314)% ofv]:At X8-S 7hx= HAEl=E Ao PE =} FUds} £ nu
e 7% M 5 Arke 2e el

e X

EE, ¥ oage s, FOEE oy A9 obvlwite] 47] JAE WEEe) N W/EE ¢-wvoz Arkd
Q5 we WA 24 A% e 20 O AEAE wAGE D)UY PHet L g o9 2
+ 9



[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

| JE=E Al

3, A7) AE== HA Y4 Z2¥sta, NZEA T dZ1E §L535=

A=)
2T ’
A9, ALWE 2 WA 9, D 26 WA 3602 FAR FoRRE HuE ofuiit AY, @

(i) (el oA, st7] 54 T st e & EFS 7= ofvedt Mg

il ghelM, shrle] 54 5 sht B & B5S 7 opvmal A<

(a) 47] NGBS N-Fkonne T wA ofweil Ade $A Ei dEedos PR PoRYEH A
5

(b) &7 AEze] (-2 B = FAow A" Co=FH Ag9E A,

APCoF HEFHAY, =¥ oleldt FE=E2 A dall (1), (i), (1), BHii") o JE =& A7) ¢
Skol, APCell A =2l €t}

g, A7 FEE Ade]l MR UE Vs 7 WA e A dlde] opniet Ade] g 73t
TYE A5, Bold 244 digh ArtAgdst g/ns 54 244 gig g2 44 59 F2heo] udE
7bFsAdol vk, weEbd, shue A7) JHEHE Ado] e dhilA g ofn At AEd AR S T3]
AslA, ARE7HSEE HolHHlolAE o] gate] e AMES WA I 5 v, 53 FE =(objective
peptide)9} s} = T Jfol oluwal zpol7) 9= FETrpHE EAEA] FETHE Fo] ABA HAA &

Fabge] 913 Qlo] HLA &3 23 s, Bl/%e= CIL f=4ds S4A717] 9, 47

2% Y=g WP 5 Aok

J"e qY-A A M E(antigen-presenting cells; APCs) AFol]l #AAl=E
ok w3, 'CIL fr=A"2 fE=e CIL 243, CIL 45 fr=staL,

v 2 CTLY] IFN-Zmh(gamma) AAMS S7HA17]= 58S £330},

, BB Ol A M ¥ (macrophage) 2 52X 43A)
gl sl wE St (human peripheral blood

P

CIL fr=Ae #<¢le <17k MHC F9S HF3= APCs[aE B
X (dendritic cell; DC)I, A

H
rir
o
O
=
r
[o
rr
rO
=
=)
B

mononuclear leukocytes)oll A ¥ FAAMEES FEstal, U HEE=Z ALEsto] 2FAZ 3 (D8 U4 Al
xeop Z3kstar, 1 Fofl xAME gk CTLe| ¢fs] A4t 2 W&y [IN-gakE A3t 788 4 Q).
WS A=A, QIZF MHC(HLA) 39E& Ddst=es Ase FdH3 5=(d& W, BenMohamed L, Krishnan R,

Longmate J, Auge C, Low L, Primus J, Diamond DJ, Hum Immunol 2000 Aug, 61(8):764-79, Related Articles,
Books, Linkout Induction of CTL response by a minimal epitope vaccine in HLA A%2402/DR1 transgenic
mice: dependence on HLA class II restricted T(H) responsedl] 7]A® Z)& AFEE 4 Q. o5 €9, 4
) BAAEE o SoE W EAG 4 93, 37 BAAEZRE $EE PAsoRny ARy 242

Astd AE = 7R FU-AIA AZAPCs) 9] EAstel CILAl ofsf  IFN-31
G-I HASE FAE o8 d WA oA Qe ANFTonA

I~

A7) Ned HEE (TL 24 A9 23, A9z 2 WA 24 9 26 WX 482 YERA ofu|al HdS
7AE= ol# 3t FE| s Fo A HdE =13 E] = (nonapeptides) B H7FE] = (decapeptides) 7t 3] &
CTL #%=A 2 HLA-A 39lo] =& A% 3 esE Hole AL Folsint. wabA, o]y3 FE =5 B uy
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s=sq
e =olt,

1] A% o718 948 AEsot Aol e
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L
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AEE 744
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=
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HAlL, A
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, AFZEA A (homology analysis)® AdE= o]y
e

o
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=
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=
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[0197]
[0198]
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I
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ﬂH
o

)
s

I

i
o

el

J

)

Stem

Coulie.

L

)

o

=
=

=2 =
=
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o
A

<
T

1471-1476. K.S. Kawamura et al.
o

o
A

62.

YA (linker )+

AR A LA

A

f

HE| = Apole]
o

94

=

J Trans Med 2007. 5:26), AAA, NKRK(R. P. M. Sutmuller et al., J

165: 7308-7315) H&= K(S. Ota et al., Can Res.

7]
2002. 168: 5709-5715)7} Qth.
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=

[s}
F 11 A% FE

2000.
Cells 13:393-403. 1995
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, AAY(P.M. Daftarian et al.,
=
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=
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Immunol .

=
=
[e]

.

[0199]

S
g
)
B

ﬂH
Y
jEiil

)
i

i)

;ﬂ

L == 2 o] Ake] HIJURP

S

T
N
P

o
ol

all

SO 2 A
USA
i

Sci

Acad.

Natl.
15(12):1280-1284. 1997; Thomson et al., J

., Proc.

al

S Thomson et

=

Nature Biothechnol.

A
AT el

235 (polytopes) "ol &k
o)

L)

w3k
=

el A

o] 7] 4]
1995; Gilbert et al

(concatenated), %3 (overlapping)]elAl
(polytope) (H

oA

Ze =

3E

&7
157(2):882-826. 1996; Tarn et al., J Exp Med. 171(1):299-306. 1990 #=].

Eias!

[<)

4

92(13):5845-5849.

|
Immunol .

7

[0202]

=
=

a3 (efficacy)

L
L

A7

ny
el

ik
—_
o
;OD
23]
el
ol
N

K

¢

=4

Z33}(glycosylation),
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)
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)

o7k

=
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£, Verhoef et al.

3 A& ALY, 2LHAY Ee
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=

=, ANE A (peptidases)
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[0206]
[0207]
[0208]
[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
[0216]
[0217]
[0218]
[0219]
[0220]

[0221]

[0222]

[0223]

[0224]

=50d 10-1872284

omn

ai By MES] Aa st obulwdl A7k AR, A wE e WA

75%1— %]—/\5]7 APC r= CTL /\ J = Aﬂﬁ%/ﬂ %1—/\-1% 3L 5} 5) :;: 9/1\3}

C
of7lell A, & @ye] ME|== "HIRP HEI=(E)" B "HIRP ZEFE=(E)"R 71&d & .

I11. HIURP HAE=9] Az

& wgel fE e dud Vles ARSEte A2 5 gln A8 2, AV AEEE A2 DA Ve
Ee et o FAAeR Axd ¢ v, & wHe fFHsEs Ao, Ee F o) Ee olde]
Heg xgshs ¥ 4 ZHREER g4 5 v 7] RAEHES gE AdAoR wAd S5 A% o
A oBlole W, me vhE e Aol A9 =S R, 5 AA GG 2eE 5 Add

e fEsE o71A 7eshs & WE=(original peptide)e] A& 4E AsstA Fevhd, Do
(glycosylation), 53 A3}, H= Qabshof 28 WPE 2FF 5 Avt. wE A4 wgd2 =] 94
7] (serum half life)E S7FA717] 918 D-obv|wdl = ARSd 5 gl o obvlal Ae] $3s
et o ol

& e FEEs AEE ot AdS o s g Fd A ¢ v @l Aed 5 e
ARl AE = @ e d srlE 29 4 Sl

(i) Peptide Synthesis, Interscience, New York, 1966;

(ii) The Preteins, Vol 2, Academic Press, New York, 1976;

(iii) Peptide Synthesis(¥¥©]) Maruzen Co, 1975;

(iv) Basics and Experiment of Peptide Synthesis(¥+]), Maruzen Co, 1985;

(v) Development of Pharmaceuticals(Al 2%)(d&o]), Vol. 14(peptide synthesis), Hirokawa, 1991 ;
(vi) W099/67288; H

(vii) Barany G. & Merrifield RB, Peptides Vol. 2, "Solid Phase Peptide Synthesis,"Academic Press, New
York, 1980, 100-118.

T, 2 29 JHss JFHEE AAstr] A% 99 & 49 fdA 24 HHE AR €5 ¢ 3
(S EW, MNorrison J, J Bacteriology 1977, 132:349-51; Clark-Curtiss & Curtiss, Methods in
Enzymology(eds. Wu et al.) 1983, 101:347-62). d& &9, ¢4, %% JH=E duslels w2l
s 2d 7hed SR(dAdE EW, ZEREH Ad9 = 24 M4 olglF-iE(downstream)) 2 E 5}

EriaL =k, Xﬂ+0}ﬂ A s AlXel FAATET. E3, V] 9 9 sFAEE 2 Ul o) Al
Ak, I B3, A7 sF AExE date ﬁ)ﬂ‘ﬂ—‘:—% Azsl7] f18) vkttt ESk ] JAEHEE AEE
(in vitro) W19 A|2=¥l& 373} (adapting) A

5‘:0&_@1

)
a=
=
Q2
>
é
BN
it}
¥
ki
%0
0

=
fu
|,
=
i
|t
o
Auj
n

2 odye B oo ] Agek FEE F o UE dEsele ZEwEELHEE AT
Accession No. NM_018410(d & &

rﬂﬂl
> B
12
ﬂE
0 o
>
<
>
>
LN
Rl

g 2o 9.
REALEE Adre BUSAY LaA0E FAR ol
-

=9] Z¥(degeneracy) W&o, e 5] 7]

M fob oF T @ ot

o
Yoo ong
flo ot rlo mo rfz o rlo

Folzl gAS tegsitt. o& 5W, A& GCA, GCC, GCUE GCGe s
wEkA, sl ols) 2AE = dEhde] BE A CA, dEstees EEfE =] wAglel, 47

RU T
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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

S=50ol 10-1872284

Feete ZE T ol stvE wAEd & vk, ol A WolE "HE wWol(silent variations)"#k ki,
HEAHow Wy wFe] & FRoth. EHEES hEsiehs ¥ wwe] BE S D A7) #ite] mE
7bFedk A& WEE yehdth. gAlddA Bl A F oshve dake] 4 ZE(RE wE o el oidk f Y
3 FEQ AUG, 2 EHER U3 F93 ZEQ 166 A9))o] rlsHor FYI EAE A7) 98 Hyd
T AdtE AEs AAFE FHolvk. wEbd, FEHEE dwdste Ak A7k A5 Wolw FUNE 7 A GelA

e ! ATk, FEAl LA dxel,
oz WA 971 A, T, C % 6ok 2L 97IE Adspl 7AEA, T RNACA U=
o] ddv= As AL Aot

ull
b
to
Au)
(11
[ o

o

=

2, 12

=2

fo &

e

N2

g

S

e N

N

2

ro,

R

icA
tlo %

3|

o

91;

a

2,

i

2

!

p

(2

>

lo yo %

ook

o
rot
o\
&
lo
2
BN
)
)
off
:01:1'

o

=
ZTd A A (polymerase) 2 A=y722o}Al(end nuclease)E ©
=

g 2435e] A2Y 5 Ak

& 7le % 3 FH led BT 2 ¥ EYw
QE== w85 (competent) AlEo] 2 1

= B AT KA BAS ARRete] e EdeHEE SEAE F Adu(dE

£, Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, New

York, 1989). Hi=, Beaucage SL & Iyer RP, Tetrahedron 1992, 48: 2223-311; Matthes et al., EMBO J

1984, 3: 801500 71A o] = A} o], BAY V=S ol&ste] FewIULEHES AT 5 A

9 o
i)
e

ol
ol
rir
o
=)
%
=
i)
=

Tgh, oIS B oayo] Y=o HLA 3 Aboled FAAE BEFAE 1 B AANEE JdiaFolite ME
W 29 AFsitt, AhES JE 51, dE E5EY A 11-510507% 2 W099/034990] A d WHE ALE
slo] Az 4 9, A8 Z/Ee dwe ®BFHo] HE APAA Aol APCsE AFESHY Az 4
Eodge] dadge B Uge] Ay ME =L fASE WPoR waAo 2 HES & Qo).

Fe A8 9/EE s Fo= k= A HLA IFde TR LA 3]
o] thslel, HLA-A24 T3 HLA-A2, £3], HLA-A*2402 2 HLA-Ax0201 2 HLA-
Ax02067F ®G A ggsict. & WMo AAN =A LA E U] A2 EE A2 TFHY AFES a9zl A
=2 A7) e wpEAsta, A«0201 = Ax02063% 22 o}Fd (subtype) ok Ay

% o188 4 9 o=, QoA
t ARE e S WA HA F9 FRE vie AAEL o], 47 Gl b8l ke sEe AF A
S AL, FAAN % AESA T AXCIL) FE4E vl PU=F A8s Austs Ao b
A k. EEd, e AT A R CIL FEAS /e e 9V sk, Aol EAshs HIRP 3
24 P opueal DS vigoR sht, B EE ofe omlwmite] A, A4 ®E WA FaE & 9
o,

1243 HLA BRI B WE) A2ES 3] AT A, AUME 2 A 24 F o= shtel NS AHE 9

E, A2 YA FUe B oue) dade s ST 49, AGNE 26 A 48 F ol shpe] Hde 7}
A& HE=r} AT

VI. 399-AA] A E(antigen—presenting cells, APCs)

o]_
EH, B oUwe jA g9 ®owde) slEs=e) a9k

(antigen presenting cells; APCs)E #A|&-3tv}. A7
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

ANk EE CNLE o O oY

o
N
]I‘?(':
prL
2
i
2
e
4>
®

371 APCsv= BT T/ Aaxe 4ux &, FAGAHEDC), ZFAIZer2(Langerhans) M2, WA R 3R]
(macrophage), BAIZZ ¥ &3} T MEE 233 4 < Hx T o Q1A HT] $5te] MxE #W
of gAY A& AASE Heol dHA Aok, FAGMEE ZFHES CIL F% A4S 7HAE= APCs & 3Fol
= /g 3

22 FAAAEE B ougo APCsEA A}

[

dE W, Zx g9 dIFRHEE DsE FEsty, 1" v IAE 3l 7 in vitro), A W(in
vivo) H= AA #(ex vivo)olA # wHe] JFEES HF(AF)AA & T APCsE 95 F Uk, 2
o] HE|=F A FoIsid, & @wye] FAE=rt A" APCs7F MAe] AoA ot mEkA B
Wol APCse & I JEEE Al FY8 F A FHE ¢ vk, E=e, & dwye] A7) APCse
ol A7) FAEEZF FHE NARTEH R APCsS HAEFoEN 45 F Ut

m ~~

fe e o

7 wAE w5

a: WA MAZRE APCs =48 ©A,

b: &7 a9l APCset 7] HEI=E AFste oA, ¢

c; @A b9l APCsE 2W1A A FoJst= @A,

A A ARt F oA AAE e AAAd ¢ 3, e o2 A § k. gA bollA 5E APCE o
g W/EE Gqis 98 walor Fod 4 i, 49 de gAY 9dy, WaEd, §9Y, AT
Sk, SEAEY, v = wWEy, A9, A=, by e, e, HAaAEESY, 9EF, 5%, o
29, #HAYS, APAG, AMED, AAMEHY, ARZ T L uFFS EEATE, o]d A FXA
=),

TSk, B 3y APC S oS A E9 AFRE Y% WY e 3AHES AFsY, ol 2 dye JH=
9} ofstx o7 38753 WA (pharmaceutically acceptable carrier)E &&3l7v A d3lsl= HAH S *3F
=

B oam o] gt EHo) wpEw | APCsE 58 £F9 (L #2A4S 7HAa Ivk. "s2 59 CIL fXEA "]
gk gojdl oAl 7] 2 S FE O HFATIA @ APCs e (ILE A2 4 gle e F
FZAIZ1 APCsY] CTL F %A o vlugt CTL %24 ot =2 779 Alxs4d T AX =4S 7HAE
ole13k APCstE ¥ o] FEI=E d53lsle ZEFEULEHESE X883 fFHAAE AlEH Yol A APCsell =9
s GAE TIsE WYoR Axd £ Ak A7) B9 - DA EE R FFY § Ao =9
Moz EMa Ao glo], & y|ERodA] dutd oz AAYE thekst WS 233 5 gAY, gxAaA
(lipofection), 713 (electroporation), R AAZFHGSo] o]&d = Jvf. RHU FAFHOZE=, o
Cancer Res 1996, 56: 5672-7; J Immunol 1998, 161: 5607-13; J Exp Med 1996, 184: 465-72; E3]-&H A
2000-509281z. 0 7A€ Aol we} HAAE F k. FHAAE APCsZE EYTFo2ZH, A7 FAR= Al Qe

A AR B RS S FHar, oA fofxl dME e MIC TR 1 = S5 119 oal Agjsar, Ax =25 AA
A5 FAEE7E A

VII. AlI¥EA T Ml E(Cytotoxic T lymphocytes; CIL)

woagel gole] Pelse] dal fER AESHY T AEE A Ul FF B UnE BHoR st Ag
Mg F4Em 2 Qstel g7] PESS G PEoE MyuosA A £ dth webd, ¥ ouge
e 2 wge) glele] WEEe] ofs) Solden 4 wi @45k woE AXSA T AXE ATa

olg)dt CTLE (1) & wo] HAEEE Ao Fol; == (2) /MA 5 APCs, (D8 A T Al¥, = 2 o
o] ME|=9} A AlFA UolA Tx g g HI 3 HE(R) T CIL #8]: T (3) (D8 UA T AE &
v Yol AFFH oA 2R T HA 937 B dyo]l FEge BIAE A

3N
=)
APCs E= dlads A T (4) & 2o fy=et ddshs T A #8684 MEFY(subnit) S a3

Ob rlr 1B of

@ o



[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

SS=50dl 10-1872284

v YT EULEHEE X¥ee A EoR dojd S vk Y] APCs B dlAES Y] 1A
2 (4) el ofs FHlE S dom, (1)) AAlg WH2 offf "VIII. T Al F&A(TCR)" F-2ollA 71A<
}.

odtge] (TLe A5 2/%fE oo x4 HiE MAZRE FAE 4 i, 1 AA, B 24 are &
A 9g B o] JEE B dAES XFste] & ofEd xFete] FAT S olvk. A o Ax
A4 T AEE B odgel fEE, dF B9, FEE 98 AMES 74?% T4 FEI=E AAShE B4 AE
& Solxez gttt Ay XA Axe dAXe 22 HIRPE WAHo=z wdste A, & HIURP
A7 FAASE Azolar; E o] e = ok A= o] A xWd 7] JE=FE AAEHE Al
X% ZA3tE CIL 3249 240 & - U

& T AE FEA(T cell receptor, TCR)S MEFS (subunit)S FAE ¢ d& ZFPE== o
S ZAE E o]E o]&3k WS AFet. TCR AEFY (subunit)E= HIURPE &3}
oJdE T 4 ostE TR A4 98 7Y, FdAlel & 487 UHe 21§
= H CTLe TCR AEF(subunit)E F+AsHE ¢34 (alpha
S TAE 4+ YrHW02007/032255 H Morgan et al., J
Immunol, 171, 3288, 2003). o= 59, 47| PCR WHE TCRE A& =d vlghzsitt. A4S Hfﬂ'
PCR EglolH =, oE 59, 5 FHW(side) Eelo]HZA 5'-R X2}o|w(5'-gtctaccaggeattegettcat-3"') (AL
W3 51) 2 TCR &3} A& (alpha chain) C F¢o Eo]& <l 3-TRa-C Zg}o|H(5'-tcagctggaccacagecgeagegt—
3(ME W 52), TCR WEl AR&(beta chain) C1 F9lol 5ol  3-TRb-C1 Zo]w(5'-
tcagaaatcctttctettgac-3') (¥ ME: 53) T 3' W Zglolm 24 TCR HWE AL (2 F-9d So]8Q 3-
TR WEF-C2 =Z}o]™(5'- ctagectctggaatectttetett-3') (MG HME: 54)Y 4= Qo) old A A =

71 TCR F=A= HIRPE AAstE  BEZHAE 2 ZAZFH(avidity) o2 23S 4= Az, 7] HIIRP FHE
TE AXSE BAAES a3A0 APES A W e ART oA duFor mjyfE 5 Q).

A7) TR ARGRE Esals aake 448 uE, dF 59 deaols wee B3E 4+ . ol
@ MEE gl & eld vk W EE RS LIS MEE T AL, d8 SU $rE T A
xol f8a EAE F Ak APt B odWe @4 2Eol(ER e mAF 2) T AR A

9 oG AR 54 2, golaa W) WPE T AZE AASES AT WE Hgee

vt A 4= 9l A E(off-the-shelf composition)& #l|-&3t}.

Eol& TR 5ol
(receptor)e]aL, o]
etk A7) 5%

HLA Ez} U

¢

Hom H o E*‘El‘: 2 HLA x| HEdAE Holdo ol =
2 RO] AT AE Fdo] AAE o, EHAE 3 T AE Sold A
|4 el o) gE
FOHLA HE W (multimer) 94 4, 2 ELISPOT #4& X233},
RS wdsl= T ME7F TCRO 2] 3] lﬁé ﬂﬂé}ﬂ, Az 7}
ﬂxﬂﬂ T Aﬂ Eol 7] H3hA 3

PRV
o r[
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2] (chromium release assay)¥} ZE—]_—% HLA A3 FA A E sk AlE5A Aol gl xghsit,

=

H oo HIURP HE =, dE E9 HLA-A249] WA, HEHT 2 WA 24, 2@ T=3F HLA-A2 Heho A
HZE 26 WA 48 FE|=o] A= TCR ol (subunit) ZFE|=E ¢35 3tel= dAk(nucleic acid) &
1A glslo] AlZzE CTLS A&3o}.

A7) ARG CILS A ol gAlEE 9 (homing) & 4 ov, 2 ez Ay U wjgF o

Wf’é F J[ S &9, Kawakami et al., J Immunol., 142, 3452-3461(1989)]. =]
AR 0EE Aaw s B 9ol An wi ol §80 BelRq 2498
(W02006/031221) .

=
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[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
[0261]
[0262]
[0263]
[0264]
[0265]
[0266]
[0267]
[0268]

[0269]

[0270]

[0271]

SSS0ol 10-1872284

HJURP H&& AA Ao v FAZFFA MdH(acute myeloid leukemia, AML), ®+33<k(bladder cancer),
< (breast cancer), AaAF(cervical cancer), H#MAESF(cholangiocellular carcinoma), TH§
A W& (chronic myeloid leukemia, CML), AZ<F(colorectal cancer), 21%=%H(esophagus cancer), AHd
29+ (Diffused-type gastric cancer), ZFeF(liver cancer), H]AA¥EH < (non-small cell lung cancer,
NSCLC), #X#(lymphoma), =% (osteosarcoma), A9 (ovarian cancer), #%<t(pancreatic cancer), A ¥
X ok(prostate cancer), AM ¥ (renal carcinoma), AAEH Y (small cell lung cancer, SCLC), AZZ F%
35 (testicular tumor)S EFsl= oA Eol¥oz FUtE 7] wE

o] ZYFEU e =(polynucleotides)E= ¢Fo] X8E 3 /= e ¢33k
ool ALgE 4 vt wEhA, B e fFEAAReR Sy Ee L

K

(soft tissue tumor) =
wge] HEE e B

R

i)
ol

H/EE o9 e F ATl = B ol’d2]
PHE, Ee 2 2y FYFIUEES Xdsks 7] AlA, Bd e 2AEF 22 oo AR Y/EE
i, B/EE ole] FE 5 AT WAE AT oA A, 2d Ee 2HES Aedy. Ee, F 2y
P = A7) dad B o5 A4, 24 Bv 2AAEEA AREET APCso 22 AlEe] oe] Rl A
ndd 5 9 T, A7 AFE 2 2] o JEEE RAHCR e AESAE T AEes £9 F Ud
o] ot AA R 2EE] FrE ALomA AHEE A

2 oA, A7 F “fFE Adw(active ingredient)” & BETA T A TH o] A AA EE X
dEe =de vehg. 53], st AAl T 2AEdA, “faE AR 2 HHshe o ads ue
e 245 vepdn. dE 59, 4o AR B WA ARES AR ot AlA Ee 2480 A, A
7] AlAl e 2SR AwS o A B/Ee A APAOR He HPAoR Aok shte] A&
A e A 24S 2d2 5 du. wbEEsHA 3] 282 AE G A e A, dAE R
T 2 & B A ST g : T, ‘i (bulk)”

2 odgo] oFey AA, 24 EE 2AELS Ao m A" F gty B dygolA, "wWlAl(vaccine) "ol 2
Fd(W9Y £AE; immunogenic composition®]Etil W) TEANA FAHAE W] dFF WIS FEIE
715E A EAS 9=

& , AL
Fol, 7N, %, Pk, AA, &, F, A%Fol, AnUFol D AANEG EFHAW o2 ATHA @S TE Ef
Fod 52 EE ASHE FE U Q0 TEd A = x6A e Aw uU/EE

& AAjdolA, B wtmge wd of T Foko] X8E 93 FEE AR e AAY ARAA F7]edA
Aely fadRe $x25 AT
(a) 2 Wyl HE =,

(c) ¥ g =5 o]9 ol AAste= APC e Iadk; U

() ¥ o] AEEA T M.
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or

s

26 WA 48

A (pig),
2 WA 24 2 26 A 489] ofuwAt A

2 @ a9~ (mouse), A(rat),
4 (goat),

gl

%F(sheep),

3

L
o

WA (chimpanzee),

e

=]
T
=L}

7N (dog),
=i

stk welA, A

_]—100110] (Cat ) )
o] (monkey), 7H=1<%©](baboon),

(domesticated animal)
2w JLA-A2¢] AFE ClYE

E7](rabbit),
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(cattle), Z(horse),

71Y-3] Z1(guinea-pig),
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HLA-A24 HE& HLA-A2R1 7WAdl] Fofd

lung
a4
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i
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pid

A3

cell
lung cancer,

W3¢k (bladder

F(breast cancer), AF&7dF%(cervical cancer), H#A|¥E%(cholangiocellular carcinoma),

=

o F (4]
ojell

)

#7ot(pancreatic
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¥ ¢} (non-small
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[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

g EgUt. ) 87§ Ex Sees g god BARYE wEdd £ A 47 §719
Sue 4] Ayel s} E o1 ol 208 AR EE el ALHE 23w 248 AL Uy
gloF gk, ma hme Folo] #a A4 ol sl ded 4 9

ES 7] A §U1% ohe, ¥ owgel ofela A, BA E: 24ES LI 7= ddgow o
Moz H4T & Yt AN musts T owd §718 LT+ Ak B oA YUY T AEA
WHORNE WP the B4, v wx, s, ", UE, FA] @ ASAEAE £3F 5 U

7] epsts wAEe, vgAsE, §E Jel W 8 8 5 9
£ o m gemAdispenser) A EAT S Ak Y] AL, g Bol, g% T Belad 2w P
e Fohry 599 TFT & Avh. 7] @ mE Oawd 3AE Feld g AAdl s swE & A

(1) A7) FEI=E 8 HECRE I3sts 984 B4 == 2A4E

2 o] JEEES oFEtA AA, B4 EE ZAAEE APALE Fod 5 o, ke dasitid,
o Az We o3 AxH7I=E doh. FAo] A9, B iy fEE Rk ofy, @A, FPoF B k&
A FolstAl AHgEE Aol FolA Ag glo] At Aow xId & drk. AV HAES EoE &, A
g4 A (saline), $14F B ¥ (phosphate buffer), ¥ o Folvk. mgh, A7) o3ty &4 e 2452
dasitid, A, d8dl, RnES, AWUSIA 58 T £ Aok, B dyo ofshA AA|, 24 Ee =
AES G BAom AgE & Q.

2 o] JE =2 A UdA] CTLE F=37] 93 & Ev 1 oo & ¥ JE=g xdste =3
o2 FE F k. Y] HAE == EFA(cocktai DY & YL, e BF 7ES o83 M7 thE o]
Agd = Jdd. dE 89, A7) FE=ZEL HA(linker) 24 3y e A ofnAbS 7hE 4 e @ E
% ZEHHE AE2A HdHAY gsx oz AdEd & JQu(dAE £, Lysine linker: K. S. Kawamura
et al. J. Immunol. 2002, 168: 5709-5715). 7] x| FPEEEL sde7 v E= Hold = o

w
Hr el PE =SS FoldomA, JFE=E2 APCsoll HLA el o8 2 H AAEH, L Fel AAE

2 =g=}
FE= 2 HA ghos FA" EgA e Eojdgow wredl= (LS fEdrh. EE| APC(9E &9,
DO = MARFE AAR Fo, 252 AXE FEWo 2 wye] HME= F ol AL AN APCE F53517]

fletel, ¥ el ME=z AFHEG. o APCEE AAANA CTLE FEG]
Ao, Fg-wAR Ul ug FA4e b8 5 Ak,

oage] FEE F ol S fFEARCE ¥XPshe ¢ AE Z/EE UAE e 4] odgH Bd xE
FAES AE HYe] g or FHEHES B4 (adjuvant)E XS 5 dAY, 15 E fE du
7 Fod S 9ar, F¥(granule) AFoZ Fold 5 vy, HAAE WA A4S 71zl @Ay
(B dE54o2) Fojd u, A7) diide] ozt W wkgs S3A7E od 35E, 24 £E 2A4ES
Yeldth, o7l4 Aed ¢ e BAAE £ (Clin Microbiol Rev 1994, 7: 277-89)°) 714H o] o= AE
o

X33t gAa)Z el BAAlE dFnE E A o]E(aluminum phosphate), &FH|E do]=FA=(aluminum
hydroxide), <%¢®H(alum), Zd Z 2 (cholera toxin), AE9gl %= (salmonella toxin), Incomplete
Freund's adjuvant(IFA), Complete Freund's adjuvant(CFA), ISCOMatrix, GM-CSF, CpG, O/W emulsion®} #-=

As EGsHAE, olo FAsHA] Y=t

=%, JEF AY, VAG vlolauE AF HS(bead)’t AT BEEE AAE FY AY, 2 A

(lipid)3 AT Wel= APo] ALshA 2 5 vk,

B o) ve AAEgA, g @ e WesEe ofg
[e]

. H87ksd 4o $Hw Fold & o
A7) A(salts)e] vlA G o=

o=
= &7 F4(alkali metal), 34 (salts with a metal), 719719 (salts
with an organic base), 7]*t%(salts with an organic acid) = F7]4kd(salts with an inorganic aci
dDE EZF3TE. 7N AMRHE "oFEH o R FEvbse @' AESA add 9 sEEd SA4S
BAeta, stol=zF 2 YAk hydrochloric acid), 3dho]=2H 29 2k(hydrobromic acid), &F¥AH(sulfuric
acid), YEZ K nitric acid), E2=¥Z4k(phosphoric acid), WE&¥X Y2 (methanesulfonic acid), Sl&&X
Y (ethanesulfonic acid), p-EF<M&FE Y H(p-toluenesul fonic acid), Ae]ld&4t(salicylic acid) % 19}
e A e FUI e A7 weseEN EE £ e 98 9usy. o niEA s o= &t

o 3]
[¢
Mgel 9 4, vgel 9 A, K71 A7k Qe A, A7l Y A % Pl g 9 2P,

5]
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

Tk, ofE AAdoA], B W] oty AA, B4 B 2AAEL (ILe IYete F84AE ¥3sitg. X
AL wlolg 2~ g sl AA oA CILS =332 priming) A 4= A& B4 e Z4EZ A
d& B, Fu|EXA Z7](palmitic acid residues)= glo]Al 7o) 14 2-o}u]=(epsilon-amino) % &3}~

obv|=(alpha-amino) Lol & 4 glow, 1 Fo £ wyo] ME =5y A49 5 vk, A A3 HE =
58 vlold(micelle) =5 YAH(particle) ¢toll A Aoz FAHAY, g EZF(liposome)d] EFHAY, B

BAA F3AZ2 5 U CIL ¥Hg-& TuA71E Ao & bg& o2, 4438 HE=sd Ff4o=z 4
il uj | EE]JJ’U]E‘” -S-FEAEA A A g A E-A - (tripalmitoyl-S-glycerylcysteinyl-seryl-serine,

P3CSS) ¥ 22 E. coli AAEWMA(lipidprotein)©] CILE M]3 Ao A" F A (FH=E, 95 &
Deres et al., Nature 1989, 342: 561-4).

2

WHe A I, sk, A F=A}, Ee, 2 AN Fo BE A5 E Ao B 4 F4d
A7) Fole oE 5o $dd 4 glom ©® A

F2 557 g 43, 3xte Jd=H, =5,
1,000mg, = *‘é‘?ﬂ, 0.01mg W= 100mg, o

=
=
F vk gt AEs dwe g AET F o

2 T sk O

e N oo

Tk, B owge] oA EA Ee RAES AT F v TRHE 2 HAANNA 3" REEE du e

abe x4 k. ofr|dlA], 7] & "ITETE F e TR B AX e R Ay EYwEdLE=r)

EEAS W, AA A EYFEULEH=VE S WS FEIe EEYPH=ER 2dE AdES

oulgity.  dAlEl AAEGAA, FAUE FYFIULE =Y I AEe ZEwIUEEY wEd i)

do3 24 242 g3t Ay ZEgFdoEss AT FAAZR o3 AAS FFAT7] 6

FH 2 F AtHdE S0, 454 AxE FHE #@Eo] B8] Thomas KR & Capecchi MR, Cell 1987, 51:
=

503-12 #x%). d= ‘201 Wolff et al., Science 1990, 247: 1465-8; U.S. Patent Nos. 5,580,859;
5,589,466; 5,804,566; 5,739,118; 5,736,524; 5,679,647; = WO 98/047205 F=3c}h. DNA-7|WHe] A 7)<
o] 24 “uYlo]7]E DNA(naked DNA)” , &3 H[FFn}7Ql (bupivacaine), E2/H, FEI=-17)], o]

A H3A 92 JA-ACFAA T k- dES IFAT(FEE, & £, U.S. Patent No.

5,922,687).

T, EoaHe] JYHss volels e Ay dEHE dddE vk, 2l WH Y o2 wiAYol(vaccinia)

£ A (fowlpox)oF 22 Aste wpolelx S5 ¥ offd HE2 Ao} nlol2] o] AR, o &

501, 7] FE=E dugtste wEUHE AES Bdete dHE X S5 =Yais W, 4]

Az WA Yo} vho]#]X(vaccinia virus)= WA FEHES T¥eta, I8 FoemA WY vkgs FrEd
Kol

A
o, WYY ZREFA & dﬂwuh}ﬂagl%% , e = USPMth.Lm&M@ﬂﬂﬂﬂﬂ
ATk, ©& ¥WE= BCG(Bacille Calmette Guerin)©]th. BCG ®E]:= Stover et al., Nature 1991, 351: 456-
60l Z1A= o] Ak, ABAe] Fo] T WA o §8&3 v o2 HEE, dF Bo], otdlx % o}
Yx--#el wlo]# 2 @ E{(adeno-associated virus vectors), WEZHlo]d WE(retroviral vectors), &4
2} Ete]w] WE(Salmonella typhi vectors), FA¢] §le A7 =4 = (detoxified anthrax toxin
vectors), 7IEF @& FF/F9 Zlo] £ Fo|tp(3hx, olE £°], Shata et al., Mol Med Today 2000, 6: 66-
71; Shedlock et al., J Leukoc Biol 2000, 68: 793-806; Hipp et al., In Vivo 2000, 14: 571-85).

x

gAze] Fehders Age Fehadodss Sue)
$ mE AT NGB WA

}7]
A A4S T o= Aol E F

=gl SRt AHAoR wEEt 444 4
A WA G2 ASE F, AL Bl o]
] ZbzE A R A 8] 04 RO

e

ER I

AR 79 A "ol dubAel #H-=(Clinical Pharmacy 1993, 12: 488-505; Wu and Wu, Biotherapy
1991, 3: 87-95; Tolstoshev, Ann Rev Pharmacol Toxicol 1993, 33: 573-96; Mulligan, Science 1993, 260:
926-32; Morgan & Anderson, Ann Rev Biochem 1993, 62: 191-217; Trends in Biotechnology 1993, 11(5):
155-215 =) E FEevh. w3, 2 3delA A8E 5 s A DNAY kA om Aol e Wy
[e]

+ Ausubel et al., in Current Protocols in Molecular Biology, John Wiley & Sons, NY, 1993; and
Krieger, in Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY, 19900 7]xj% o] <1
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[0301]

[0302]

[0303]

[0304]

[0305]

[0306]
[0307]

[0308]

[0309]

[0310]

[0311]
[0312]
[0313]

[0314]

[0315]

SS90l 10-1872284

Fo] W2 A, I, Fok, AW FAb, Ee, 2 Ha Fo] BE 143e A oo 34 FoY 3l
o A7l FoE 95 FAE Fyd F don e oo FoE AFAA & vk, Adg Ao x3d
A7) EEwEHLHE X B el AV JAHEE dEsEie U] ZEwEdoEERE JAATE MEY
LFe A5H7] fg A3, A dF, FFA, Fol Wy, T ¢uA AL8E ¢ gloen, aga 1E
0.00Img WA 1,000mg, <& &%, 0.0lmg WA 100mg, ol& 59, 0.1lmg WA 10mgel™, ¥ 4 Y & o
gt W Fold 4 vk, IR A %8 J48] A9 4 vk

X.HEl=, dad APCs ¥ CTLS o]83&+ WY

2 odgo] A 9 ZgRrIFYQEEE APCs @ CTLE AlZsAYV e §EstE=d A2 & goh. =3
2 odtgo] A4 2 APCsE CILS F=sted AFSE & ot A7) HEg=, ZYwEdess, da5 2
APCs= F7F4<Q1 sgh=Eo] 159 (L FEA4E& AdllshA &+ 3 o & stEe] 3oz A" 4 9
ok wEbA, Abr)o] A B owgo] okshz B il RAE F o AL (LS FEdEd AHEE 4 9
ok, A gslo], Egk o] FE = 2 ZFEYEHEE XS AL ot AYE APCsE st
AHEE 4 Qi)

(1) 3+9-AA] AM*E(antigen—presenting cells, APCs) % =Y

oo B gl e BE ZJEEE AMESlY] 2 CTLRFEAde] e APCsE sk WS A
o), B oubgo] WS A g Y (in vitro), AA 2(ex vivo) EE AA W(in vivo)olA E wHe] FE=
£ APCse} AHEsle sl7] WdAE Egdsttt. oE 59, AA| QddA FE =9} APCsE HEse HHS g7] ¢
AE 2 & o

a: MAZEH APCsE FHete A, 2

b: FEE 2 A a9 APCsE HEshe 9

APCs= 5% 7o Aol StAH=A] rom e o3 QA7 f8ix ddAde] s 159 Ax
xo] BdstE o2 deA e FANAE, BAZES: MXE, AME, B AXE 2 EdstE T AXE X
shetth. vl SHAl DCse 7] APCsE AtolollA] &) 7Hg A3 CTL 4SS 7HA7] die] 282 4 3
o, E 2 ojud FEEE pgEo g we B ol e Ag s 3 AMgE 4 .

02 e R=, B uwe FE =T JiAd Fojd o, 7] APCe A UelA Y] FEE HEYa, 1
A3, & (L ol A& 7] APCE 7IAIS = <StalA fxdrh. wepa], 2 2y s 2 iy
FHEE Fostes A4S s, fARH, 2 @39 ZYEwIEdlHEE #d7tes JHZ A FoA35)
= 49, AA delA B wyol JE=r v Ea, APCOF HEsteg, a1 A, A7) %2 CIL =40l e
APC7} /WA E<hol A Fmdc). ogha], E wge rmd JjHE B dee ZYRIEYlE=EE FodtsE A
S xost 4 Qv “UE7FEe el (Expressible form)” & “IX. oFstd BE e RAE(2) FAXHES
2 ZYwEYULEHEE Tiche O 2 e 2AET FiEdd 71AEY

ok, B oAy (Il frEAde] e APCE X387 f8] APCE 2 dye] ZYwEd =g =3 A
23 4 k. dE E9, 7] HE s dAE 2E8E 4 Ak

a: MAZFEE APCse] -3t @A, 2

Al b= 7] VI Z-AAL AR Bl ZIARE A o] sdd 4 Sl

=, 2 B HJRP Wi 5ol4 (L 24< f=dhs FU-AA AE@POE Alxshs WHe Alesha,
A7l A A7) WS skrle] dAe s 23 ¢ Ao

(a) N3N (in vitro), AL (ex vivo), TE AW A (in vivo) APCS E o] Aej=of A=
A7l g 2
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DF AHgete] Bm 4 k. %, A9 WE 1A 16, 18 WA 32 2 34 U1K 909) obElit A Fel A
AE obilnit 4G e oW wHe] BelMEse] EAsteld Y 3A 2L R EeWes A%
Apelel Aol oAld W, 47] A= 7 BHo] SolHom A¥sHs AL welEth, ¥ wweld, 37 W
Qe Aappe YA 2 ded o WAsA bl R A F9Em, PRy

(radioimmunoassay), WH-IZvulE 12 7]<(immuno-chromatograph technique), ELISA(enzyme-1inked

immunosorbent assay), ELIFA(enzyme-linked immunofluorescent assay), % 19} & 79 t}ofst 43S ¥

oA olo] @EEA i

E@, X ool pad Wdstgoln vaA @A}

L B |

=

G ¢ Qe WEsty oz Wy B doel s A|F i, &l XA E FAE AL WAMD F
9 A4 olm|x] WH(radioscintigraphic imaging method)g 3E&3sIA g old AR Le=r}. A7 AAMH
< HJURPE HE3te o, & EW FAEFA 989, U3y, 9, AS45EY, Sd3Axy, W =574
Wiy Aok, AwQk, EbE ek, e, vaAMEEHY, HEF E5F, dAY, Ay, APAY, AA
X, aMEHY, dxF Y 2 23FFS LISHA T, o2 AEA ke ] X, EYE, " o F 9
AdHoz fFg3irt.

2 e B odtgo] E|=e) A3jbsts dAE ATt B o] A ddEE e gsEE A
22 ok FANAE AFEE = 3, Hg B dyel JE=R wodsld 5&5, odF &9 E7d o8 5
YA S EIsl, RE FHY USEFE L GUAdSFE A, AzraA, E© FHH Az o8 AAHE <
tste dAE EEgsig

IGAE 47 8 FhdozA AMEH B dyo] JEEE Aque FEY FHIANE FHE ¢ oy, v
A= A3, vR$-Z(mouse), = H(rat), Bok wlgsiAl= 1ty 22 LHFFEZHEH Fdd Ao, <

E uw A ] B
A HEEd SE gtk dE 59, 2R fAHst Bouy fEse) opuln N ek £x A (C) TE
A% TP & Uk,
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2 o] A= Ad HE 2 A 24 F 26 WA 48 FollA AEE ofv At DS 7HA= HIURPS] v )
HEE A & ik, SHIPHES sk HS G & 48A ok, 34 Fo, fgEHEs 9
AYhozA AEE7] dofl Aoz GAE & dry. £ WA, SIPE=(AE EH 9 EE 10mer) =
HYAAE SFAZI7] & BA A AY A49 5 k. KLH(Keyhole-Limpet hemocyanin)< T 24
Z 4 k. KLHS FE =S ZPA71E 3= Al & deA .

T, B dye JEHEE dsstele FHA e 239 " dEzl dd dEHE AdE i, 1%
A7 7lesHE A Pol &3 Axel FAZUA = AREET. A8 FEE =E a3l 9He ou
T el os) w5 AlEe] QF Ee WloRRY I&EE £ gla, O S FgdomA AgE Ut
T, HEHE=EE Hdets A4 AE 25 259 &8E(lysate) & 3402 g HE=7F dPdozA
AFEE = 9l

oW XfF =2 FdoE wHastE ¢ AR, AME F3ol AMEE K M E(parental cell)®t FHA
(compatibility)o]l i o] wt&Ezdeity, dwrzg oz A2 F(Rodentia), E7Z7F(Lagomorpha) % G4F
(Primates) ZH(family)®] ®E°] AMEE 4 v}, AXF s&EL 48 £9 v, A Z #2E (hamster)
5 ¥3sitt.  E7RE dE EW E7|(rabbit)E XSt dAFE dE EW W Y5ol(Macaca
fascicularis), &H<2E Y<%ol(rhesus monkey), WE/MNFAYSol(sacred baboon) = HwMAe} e E7|&

[Catarrhini(HF-& A4l 9], old world monkey)]9] HUxo]E ET3Ir).

Flow FES WA= UHE GdAe F & ot e BN (intraperitoneal) FY &
)3} (subcutaneous) FRPo| EFFY WIS Y3 T+ WHoltk. HU FAIF o R 98 PBS(phosphate
buffered saline), AJ2]4 A& (physiological saline) ¢ AAg FoA S|AHAY AMz=dllHdE = Q).
v siobd, A Y MAHAS A sk ko] ZTROE 9d H7A|(Freund's complete adjuvant)$} 2
<3} A F ZHF sEAA T4 F Aok, v A=, 1 ) 4
WA 214 et 2 A b A B FAE oYW Foshe Aot AHg ©HA
(carrier)® WHsE 9 AHEE = Avk. A7) 2 W93t &, @42 dstes FAY 49 7=

EE el s 2abE 5

A
2

EE BHAA S

[l ot

2 el Ao g ts FE A= AN nige dA9 F7HE s AEHE d9stE 2479
AEs FAFoEN, aga ojwe Byl Wil o5 Fdomiy FAHES FErFeEN FHlE F 3
. O9FEE dAE g4I dAE Edske @3S 29T B oy ] UdsEE dAE xS £3
BS gHoRRY 4 4 dvt. WI=ZEH(immunoglobulin) G e M 2 E #do] JE =5 Q1K
Sl REEZREH oF EW 2 Ao e Addd s AHE AMES, agla v A B
A G A& AHEste] A7 28EE GAlske Ao g3 #=HlE 5

GUEE FAE FHE] Aste], 902 WA ERFEFRH WINEE FAS L, T AFAHEAA
A7) 71ed AT Zol AAA vigte A SUtE FES AL, AE §3E . ugAEHl, Ax
TS Hd AMREHE 1Y AExe vgoRRY F5HET. vigdg Ay W9gAxe 3 §EE e B
AEE TF7 =5 AME(nyeloma cell), Hut vt sHAlE ofEo] ofs) §8E Axe HAes s 53
EAS 2 25 AXE XS

A7) Mg Ax 2 =5 AEe gz P, dE &9 Milstein et al.[Galfre and Milstein, Method
Enzymol 73: 3-26(1981)1¢] Wl whet g2 < Ut

B71 AE el o8 58 AH< 3§

Fol ¥ 2] =ul(hybridoma)+= HAT ®§X][3] ¥4 (hypoxanthine), ©}v]:x=
|

e (aminopterin) ¥ ElU W (thymidine)S ¥&3l= WA 19} 2 X+ A8 wjA|d 2E5S wWjgFgozn A

—+

g 4 gdnk. A7) AE RS gk ow HAT wiAelA 2 A WA B FEeh ALEHEY, ol HAske o
ol EulE AYsta B U MXE(non-fused cell)S AFEAIZ]7] f3] T&8 Algtelty, 1 %, 3t
GA S AYrele stolBElTrnl AlES EAl(clone) A7) 2377 Y8 EF A3 34 (standard limiting
dilution)< 3 3c}

stol B =nkE AZxst7] fd HRIZE TS FHoR HASIAZL Fr] Wy BRE ofy2), EB uiolg e <3
7AhE QT 2 A HEFE FEE, HEHEE B3 AX B 259 35S AFESIY AlgE U
oA Agstd 4 v, I ¥ A7) FHEC A% F dve ke AzF FAE AAste stelHEkvtE
Aaslz] El, Wostd HEGE 12667 £ Fitew BEAE 4 e A Fd FF HAES g9t
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(Unexamined Published Japanese Patent Application No. Sho 63-17688).

I % 37 59 slolBYEvntE vl9-2(mouse)] H7F(abdominal cavity)@ o]Aslal 1 H4E FESHC)
A7) 53 ddSE qAE, dF EW IRy A HA, o A e dwA ¢ A9, DEAE o] gk 3
EotETYE we 2 3o JE =Y A4 s A 22 el o3 AAE & Aok, 2 el g

L of AFEE 4 S Wk ofyg}, & o] HE=o] Z8A I AgA

e, FAE ASe W9gstd "xFer Ze WY MEXeE FSHAA(oncogene)ddl  oJF  F-3kEA
al Q =

(immortalization)® < <)

[t

a8rg 58 ddEE A FHA 27 VEs AFEEY AxRFHeER Axd 4 JduldE EW
MacMillan Publishers LTDY3] <d=olA Z3t¥l Borrebaeck and Larrick, Therapeutic Monoclonal
Antibodies(1990) Fx]. dE W, IAE d53st= DNAE FAE A= slelBnelent e Wostd
papal
=

T
@ MEE QY = gov, Az FAE wE] A9
=

Hx ol e WY AERHE F249 5 da, 443 W)
= , e Ay Vled Az SAE AT
w3, B ool A= st e 1 oo B ot JE|=e} Adets 3 sk W e wdd I3Ad
T oAart. dE =9, A7) A 9HE Fab, F(ab')2, Fv & v ) Fe(scFv)d 4 93, 7|4 H 2 L
7 1

AFE2HE e Fv T HAs H A (linker)ol 28] AZA¥ T Huston et al., Proc Natl Acad Sci USA 85:
5879-83(1988)]. KWt} FAHo®, A d¥e 3ol (papain) = 4l (pepsin)# & mAok 7 FAE
Aggto gy AAdd F Aok, Ee, AV A dEHS dEsete A AxE ¢ 9a, 2d ¥9EHE 4
dd & oden A S5 Axder 2dd ¢ duldE =W, Co et al., J Immunol 152: 2968-
76(1994); Better and Horwitz, Methods Enzymol 178: 476-96(1989); Pluckthun and Skerra, Methods Enzymol
178: 497-515(1989); Lamoyi, Methods Enzymol 121: 652-63(1986); Rousseaux et al., Methods Enzymol 121:
663-9(1986); Bird and Walker, Trends Biotechnol 9: 132-7(1991) *=*].

A= Zelolddl F8]Z(polyethylene glycol; PEG)9F 72 thekdl Exlo} dAgozxy Wygd 4 gy, 2
g o A7) WEE A E AT, A wdE dAe Fgedor My IAZREH IS 4 duk. A
My WHe IAANA] BH Ao},

T, & Ay A= vzt A ZEH FaE /M HF9(variable region) % 17 FAZHE FHE =
¥ 25 CDR(complementarity

B9l (constant region) Alole] 7lWlg} A=A, = H|A7 IAZFEH &
determining region), FR(framework region) % QIZtIA2HE fFod 2 = sk AitstE AR
A a5 g U A7 dAE e Vled wet Axd ¢ Aok A2 A9 AFate Al g A
25 CDR TE (DR MEE xgstozH <17t3(humanization)o] Fa=E <= Jri«dS E9, Verhoeyen et
al., Science 239:1534-1536(1988) #=x]. uwehA, A7) A7rsd A=

7 7hE Tl B A9E] A =Hole vzt FREHE 1o ASske AL 98 X &E A

4
£
il
]
i
O

AAqHoR A7 ZHYAYT L B Ry ofug Ik spd
act. A7 FAE GdGAe € vde vles ARgse] Aakd :
vitro method)2 <QIZF x| wHo] AAE= TR Az golBg g [dE EW, Hoogenboom &
Winter, J. Mol. Biol. 227:381(1991)]¢] A}&-3 @& = R EgEEEd 9
A(loci)E BAAE &, d& 4 WA W 22&% 44 (endogenous immunoglobulin gene)o] &
Ao w s EdgIHE ulorz Aoz s d £ k. Ay HEL 42 =9 U.S.
9

Patent Nos. 6,150,584, 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016 7]&% o] 9l

(3
o,

471

o o] #5% A= $EF(homogeneity) 22 AAld & Art. dE ¥ FAY £7 ¢ GA= Lyt
Al @l oA AHgEE E8 2 AA el wek egE ¢ ok, odE E¥, AEsA deuya 234
Ay FRntETHT e AL, dF EW A3 ARvEIYT, A, LEHAFH, 9-92 A (salting-out
dialysis), SDS Egoladeln = A A7|Ps R T84 W79 5 (isoelectric focusing)ell &3l 7] &A=
2 (sepseration) % & (isolation)d 4 2 [Antibodies: A Laboratory Manual. Ed Harlow and David
Lane, Cold Spring Harbor Laboratory(1988)], ©¢]o| A= X&= &=vh, wld A Ay 9 oy ¢ A2
A3d dylozA A8d ¢ dvk.  AMEH= dAF] gid A AES & &9 Hyper D, POROS ¥
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Sepharose F.F.(Pharmacia)E ¥3&3c}.

S AL azntEadgge o, 5 593 ol2uwslt 32nE 189 (ion-exchange chromatography),
274 AZwlE# 9 (hydrophobic  chromatography), 2  oJ¥(gel filtration), <74 AZwE1Y
(reverse-phase chromatography), 52 A=ZwlE1#]9(adsorption chromatography) % 19 22 A
[Strategies for Protein Purification and Characterization: A Laboratory Course Manual. Ed Daniel R.
Marshak et al., Cold Spring Harbor Laboratory Press(1996)]& X¥3+stt}. HPLC % FPLCS} £ ARvIED
Ry A= A A20tE 289 (liquid-phase chromatography)oll 2l& 3= <= v},

d& E9W, F4%9 =74, ELISA(enzyme-linked immunosorbent assay), EIA(enzyme immunoassay),
RIA(radioimmunoassay) Z/H% W o] & wt o a9 A3 &4 (antigen binding activity)S 574
3t7] 98l AMEE 4 vk, ELISAOA], & o] FAE Edo|Ed 1AgA7|a, & wye] JFE =g o]
Eo] kg &, IFAE Aibete AE wid AT e GAE A 22 A3t AE 23 ARE

A7et}. 2 3, 13k FAS QXA Y E*%E}O}Xﬂ(alkallne phosphatase)$} 2 G422 EAH 23
FdAE A&k, A7) ZUCEE wdett. o, AolE ¥, pHER#E X2 o] E(p-nitrophenyl
phosphate) 9} 28 &4 7|AS ZdolEe] HEA7IAL, A7 AR I3 A7 @S B7hsh] st 1 &
FEE SAET. C 29 e N gd gy 22 e s vl Ao A A4S Frtetr] fls ddEe
24 A" 4 Q). H]olz o [BlAcore(Pharmacia) ] & o wE Ao &S HrEstr] $135te] AMEE
T Uk

A7) e B odwe] dAE B Ui JHEE x3ety JHEE AR =EAoEA 2 I 3E
TE B4 e SAEA T A7) A 2 A7 JAHE o IAE WY EFAE BA e S45H
=Tt

2 g mE JAEEE BX Ee 545 HHS SolAoE HHES BX e 58T ¢ 7] ",

B owge =@ B owye WS gassh: wEAeHs EYAVE WE 2 57 AEE ATed. 2
Wy MEE FEUQHS, 53 SRATANA 2 Uy DE BResld f82 5 dx, B ouyel 9y
=2 BN B FA4 ARE 98 L 0] FIUHES Felslel 88 F At

E.coli7} & Axelal W7} E.coli WHelA(dE &W, JMI09, DH5 alpha, HB101 X+ XL1Blue) WHo=
ZZ5 1 AAE u, A WEE Eocoli WA SZ5H7] Y8l "ori" 2 FAHSE E.colis AEEY] Y3
9 dH 2™ (ampicillin), HIEZALo]Z ™ (tetracycline), ZFhvloll(kanamycin), 2%
1= (chloramphenicol) & 29 22 AF} & o= o3 AdEE oE WA FHAE 7HAoF gt
& 59 M3-Alg]= 9E, pUC-Al2l= ¥E, pBR322, pBluescript, pCR-Script So| AF&E 4 v}, EFH
pGEM-T, pDIRECT % pT7 Hg 7] 7]=¥ cDNA vt ofvg} WMHE MEIFEY3IAL F5317] 98] AMgE
Utk WE7F 2 O] gwAs AEky] flaE AHgE u, Y e 53] {83kt

o
>,

B
=

=
N
2
il
it

dE B9, E.colidlA ‘?:_} e ud WEE E.coli oA ZZ57] 9359 7] EAS 7FAok 3},
JM109, DH5 alpha, HB101 == 1 Blue9} &2 E.coliEd &7 AXZA A8 o, WE = E.colivolA s}
L sAxE FHHOR ‘%?‘j/\ 7= ZERE, o2 B9 lacZz TERE[Ward et al., Nature 341: 544-

6(1989); FASEB J 6: 2422-7(1992)], araB X=X E][Better et al., Science 240: 1041-3(1988)], T7 =X

- 5 fr

B oxEe a9 e AL sM-or d. Ay wWolA, o £ pGEX-5X-1(Pharmacia), "QIAexpress
system"(Qiagen), pEGFP @ pET(°] Ao, &5 MXEs SAZFS=Z T7 RNA FFa4E 3= BL21olHh)
7F A7) MEE giAl AREE ¢ Aok B1F, Y] HEe AHE BHE 98 AS A D(signal sequence)
xge 4 gk, E. coli®] FW AXd(periplasm)®E THHEE FE = AAE AT /‘1@4 4= pelB
A% M4D[Lei et al., J Bacteriol 169: 4379(1987)]°] v}, WEZ 77 &3 Aﬂz AN 7171 9% 5
G2 o & W 2 FR28o|=(calcium chloride) W 2 A7|3 ¥ (electroporation) % Z3}3i)

E.coli ¥%F ofyeg}, oE W, XFF25H fFdd 2d 9¥E[dE& 9, pcDNA3(Invitrogen) 2 pEGF-
BOS(Nucleic Acids Res 18(17): 5322(1990)), pEF, pCDM8], % AMEX=ZFH I8 Ld WS &9,
"Bac-to-BAC baculovirus expression system"(GIBCO BRL), pBacPAK8], AE=ZFE HdE =L WAE (A=
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[0434]
[0435]
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[0437]

[0438]

[0439]
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E9, pMHl, pMH2), &= w}o] 1/\i“?“3 Fee Hd e (A E W, pHSY, pMV, pAdexLew), HEZnH}o]zi
2HY " 49 HE(dE 9, pZlpneo), EEERH foid @ @E[oE EW, "Pichia Expression
Kit"(Invitrogen), pNV1l, SP—QOI] 2w e s deg 2 (Bacillus subtilis) Z5-E fd 23 dE (A2 &
W, pPL608, pKTH50)7} & o] ZE|HHEE AAetr] 918 AHgE & ST,

CHO, COS M= NIH3T3¢} #2 T& Ao WEE ddA7]7] Y&, 9EE 7] AxZ Yela L3 da
3 ZERE], & 5W SV40 TERE|[Mulligan et al., Nature 277: 108(1979)], MMLV-LIR T2 % 1 EF1 &
v Z2 W E [Mizushima et al., Nucleic Acids Res 18: 5322(1990)], CMV Z=2XE 9 19} & AZE 7lxjof
shar, npEAEHA HAMSAE Ay Ak FHA wAldE ¥, k& (neomycin, G418)°l <] ﬁ%‘ﬂ%
F YA FAANE 7bAor gtk 7] BEAS 7R 4z 9Ee] o, oE £ pMAM, pDR2, pBK-RSV,
pBK-CMV, pOPRSV ¥ pOP13ZE 233t}

7] AAdE B owEe A A8 aea gdat 9% A wED olgdkt A& §7 A% ANS
o AAdE B ouEe WS om@ WPoRE AWsE wst oh,

/x]Aoql 1
Az 9 v

N EZF

HLA-A%2402-%4 B-©xold A ¥ %(lymphoblastmd cell line)Ql TISI+= IHWG Cell and Gene Bank(Seattle,
WA ZFEE FYsdT. of= g7l w24 o] 2173 M|EF(African green monkey kidney cell line)Ql COS7+
ATCCZH-H F+43Ii ).

HJURP f& HEj=9] $1 AW

HLA-A%2402 #-Apoll AgsH= HIURP 2l 9-#(9-mer) 2 10-9(10-mer) HEI=E AT oF LZEYoa ©
BIMAS” (www-bimas.cit.nih.gov/molbio/hla_bind)(Parker et al.(J Immunol 1994, 152(1): 163-75),
Kuzushima et al.(Blood 2001, 98(6): 1872-81) ) % "NetMHC 3.0"(www.cbs.dtu.dk/services/NetMHC/)(Buus
et al.(Tissue Antigens., 62:378-84, 2003), Nielsen et al.(Protein Sci. 12:1007-17, 2003,
Bioinformatics, 20(9):1388-97, 2004))Z o]&3dle] d=3lv}.  o]g3 HNEPY=EL J—Zr A A
(standard solid phase synthesis method)ol] W&} BioSynthesis(Lewisville, Texas)=ZHE FAHJL, 94
a4 M ARwlE Y (reversed phase high performance liquid chromatography, HPLC)Z AA AT, A

=~ O

7] FE=9] £=090%) 2 Eel(identity)S Ztzt £418 HPLC 2 AFEX(mass spectrometry analysis)<
E3lo] 42 43, MEE=E Yre A Z A= (dimethylsulfoxide, DMSO)ol 20mg/ml 2 &3f3taL, -80Col
A A8kt

A8 el e CTL

G Faf FAGAE(dendritic cell, DO)YE F¥-#1A] ME(antigen-presenting cell, APC)E AR&-3fo] <1
b W™t &k (human leukocyte antigen, HLA)Ol AAE HE|=o] gt CTL W3S F=3ATt. D=
(Nakahara S et al., Cancer Res 2003 Jul 15, 63(14): 4112-8)o] 7]&=¥ Z 3} o] Aiside. 53], A4
A4 AF(HLA-A%2402 Okﬁ)irlﬂ 9] Z-Z23(Ficoll-Plaque; Pharmacia) & <& #zd Zx N o3l
A (PBMCs) S Z2t~8 22wl FA|(Becton Dickinson)oll F&3l= A o] &dle] Heste] 258 G+
BIEZ F533. et 22 Ads 2% E-EFAst A4l ¥ A (heat-inactivated autologous
serum; AS)E EESH AIM-V wiX|(Invitrogen)ol I} A3 22}=21 A} (granulocyte-macrophage colony-
stimulating factor; GM-CSF, R&D System)®] 1,000U/ml % IL(interleukin)-4(R&D System) 2] 1,000U0/ml1e] <&
Alstell wFataivt. Wi 7Y F, 3AZF EF 37TolA AIN-V A QFel A, HlE} 2-mlo] AR I EB¥ (beta 2-
microglobulin) 3 micro-g/mle] EA|3Fol A Ato]EFFI-F-%= DCsoll dAE FE= 24271l 20 micro-g/mlE F-
H33iet. A" AEE 159 ®wol (D80, (D83, (D86 E HLA F+F 119 22 DC-#&d #A5 Tdss A
o7 Uepgth(delEe BHAAXA &%), 7] FEE-F3F DCe X-A A E(206y) el oate] n & 5hE 9L

P

A
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a1 ARAle] D8+ T AlEzef 1:20 &= =], (D8 YA E 71E(CD8 positive Isolation Kit; Dynal)E
AREEE A g o3 FEET. A7) wde 48-9 Eo]E(Corning) oA FAEAIL; 7 AL AIM-
V/2% AS ®A] 0.5mlol 1.5x104 AE]=-F-3} DC, 3x10° CD8+ T A3 2 IL-7(R&D system)2] 10ng/ml& E 3131
ko 39 %, A7) wigel IL-2(CHIRON) S H7hste] HE 57k 200/mlo] ¥ =5 atgivk. 74 A 2 144 A,
71 T AEE vpolrh Aple] B E-R3 DO ASAZTH 7] DisE 7] 7w g o b At
oA FuEATE. 219 A FEZ= A= 39 A F CTL HE|=-F71E (pulsed) TIST Alazel] diste] HAFE L
t}(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et al., Br J Cancer 2001 Apr 20,
84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer
Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

CTL %;Al ?k%

Riddell et al.oll o8 7]s® 27 FAe WS AFEste] CILS widstel]l S2A1Zch(Walter EA et al., N
Engl J Med 1995 Oct 19, 333(16): 1038-44; Riddell SR et al., Nat Med 1996 Feb, 2(2): 216-23). 40ng/ml
o] & (D3 @ ZFE &A|(Pharmingen) ] EA| slollA, wlErlo]lal Clmitomycin C)oll 23] E&Asle F+ F7
o] Izt B AEobAEFSE 71 F 5x10° CILS AIM-V/5% AS iAol 25mie] Ffskick. Wik A2 5 19
¥, IL-29] 1201U/ml= 7] Wikl A7bebsick. 5, 8 B 11dAel 1L-29] 301U/mlE Egsh= A3 AIN-
V/5% AS WA & 2d7] wlefel F33th(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et
al., Br J Cancer 2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24):
8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug,
96(8): 498-506).

CIL Z&°] +H

96 4 T UH mlo]laR ElelH E#o]E(round-bottomed micro titer plate, Nalge Nunc International)ol
g 4 0.3, 1 ¥ 3 CTLe] HESE gAsqrt. CILs 1x10' AZ/A(vel D] F FF9 917+ B @ Lop7-o
AT, 30ng/mle] @-CD3 Al 2 IL-29] 1250/ml e}t A, 5% ASE Egah= AIN-M wix9] 3 150 micro-1/
Aol A wiFsideh. 109 F, IL-29 HFEE7t 1250/mle] H=5 A7) wiAo] 1L-29] 50 micro-1/¥& A7}
SHTE.  14dAel CTL &85 A, 47iet 7" AT sd3t S o83ty CIL 288 FAAAT
[Uchida N et al., Clin Cancer Res 2004 Dec 15,10(24):8577-86; Suda T et al., Cancer Sci 2006 May,
97(5):411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8):498-506].

Eo]x el CTL &4

EolAel (CTL A4S xAe7] $18ted, A #HE-7vl(interferon-gamma; IFN-y) ELISPOT(enzyme-1inked
immunospot) 7AAF 2 IFN-7F7} ELISA(enzyme-linked immunosorbent assay)E AAISFtE. FAH o=z, FAg=
“EI} TISI(1X10 M %/9)S A AE(stimulator cel)ZA A|Z3k3ch. ¥ A% (responder cell) A 48
dof| wjgd MEZE AFESFTE.  IFN-ZFe} ELISPOT AAF 2 IFN-fHu} ELISA HAMS A AL #A ol wpefa] 43
=

Zgane EdAMMH(plasmid transfection)

¥4 FAA &5 HLA-A%24022] & 29 =~ <U(open reading frame)S U3 3}5H= cDNAS PCRO 23] F
A AT, A7) P(R-5% AabEe #E] 2 pIRES ME(Clontech Laboratories, Inc., Cat. No. 631605)% 2
235t} AzAr A Alesks A mebd 2 EFERI2000(1ipofectamine  2000) (Invitrogen)
Seav=s B4 FHA 2 OHA-A24 4 AlET, (0S7e2 FAEYAAT.  FAES 2
&

9 AEE versene(Invitrogen)S AF&3le] =789, CTL &4 FHALE Yol BHAE

S mo iy J
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[0450]
[0451]

[0452]

[0453]

[0454]

[0455]

S=50dl 10-1872284

Axt
Srll A Z7hel HJURP 23

cDNA-mto]| 2o o] (microarray) & ©|83ste] thYst o2 FE 58 AA Fdx 23 Z29Y(profile)
H]°]E1 HJURP(GenBank Accession No. NM_018410, A¥wW & 49) W3 o] =719 AL Yebgict. HIRP ¥d
L 15 7 FAZFFA WdH (acute myeloid leukemia, AML) % 37 , 26 7 "33t (bladder cancer) ZolA] 25
7H 33 N it (breast cancer) FollA 2970, 970 A-g7F-(cervical cancer) FolA 870, 117 @3AE
oF(cholangiocellular carcinoma) SolA 1170, 3370 A =54 WEH (chronic myeloid leukemia, CML) %
ol A 2570, 1278 A& (colorectal cancer) =olA 47), 40 7§ 2 X<+ (esophagus cancer) =4 29 7§, 374
a1 9 9k(Diffused-type gastric cancer) ZolA 17, 470 7+¢H(liver cancer) SolA 4 7, 127) H]A&AE
9 (non-small cell lung cancer, NSCLC) el 12 78, 378 ©E=(lymphoma) oA 278, 117 =&=
(osteosarcoma) =ol|A 871, 570 YFA % (ovarian cancer) =ol|A 370, 478 < (pancreatic cancer) ol A
47, 1878 A YgAM< (prostate cancer) ZolA 1270, 7 7 Al M ESH(renal carcinoma) FolA 471, 137) AAE
H¢F(small cell lung cancer, SCLC) oA 1370, 1470 A%2A ZF%(soft tissue tumor) oA 871 % 974
18FF(testicular tumor) FolA 6714 3l A4 A H|3) FastAl F7HEATHE 1)

X1
st Ma ZEI H@S o4 =
(cancerous tissue) Qr0| A 2t=%=l HIURPO| Atgk
-0 Atgle| Hl=
AML 3/15
Bladder cancer 25/26
Breast cancer 29/33
Cervical cancer 8/9
Cholangiocellular carcinoma 11/11
CML 25/33
Colorectal cancer 4/12
Esophagus cancer 29/40
Gastric cancer Diffused-type 1/3
Liver cancer 4/4
NSCLC 12/12
Lymphoma 2/3
Osteosarcoma 8/11
Ovarian cancer 3/5
Pancreatic cancer 4/4
Prostate cancer 12/18
Renal carcinoma 4/7
SCLC 13/13
Soft tissue tumor 8/14
Testicular tumor 6/9

HIURP £zl HLA-A240] A3l HME|= O] o=

¥ 2 2 3& HLA-A240] Agsl= HIRPY 9-w 2 10-H 32 & A% M3le o2 Yvedn, 15 7] A=
(MEs 1-6 2 MI¥E 10-18)S BIMASE o] &3l A=adla, 9 /Y AH=(MEHE 7-9 E Agd s
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[0456]

[0457]

[0458]

[0459]

19-24)Z NetMHC 3.0% <]=3}iT). 5
A7) oI B SME]=(epitope peptides)E

3

Ve Qe HLA-A24 A SEe] Qe Al 24 A
AA87) g8 zAb A,

HLA-A240f Z3stst= HIURP Q2 90 T E|C
NESERR oo =4t ME A MNEHS
149 KYLTQVDIL 600 1
576 RYDEIKEEF 369.5 2
28 RFQRRMQRL 72 3
263 LYAGMLHSM 25 4
403 RFRTLKWLI 12 5
388 IYFDSSATY 6 6
PNESECIPN Ofo| LAt M KdnM) | MYH
408 KWLISPVKI 55 7
544 VQGNSSGIF 3458 8
280 SSIISTKTF 6673 9
#£ 3
HLA-A24 0| Z3ts= HJURP 92 100{ HE|C
NS PN ofo:= 4t M 4 MEHEz
149 KYLTQVDILL 840 10
395 TYNLDEENRF 180 1
729 SYRMEEKSDF 100 12
56 TYETPQGLRI 75 13
590 KYCLKSPGQM 50 14
635 GFQKLPSSPL 30 15
389 YFDSSATYNL 20 16
28 RFQRRMQRLI 15 17
383 KYSSLIYFDS 14 18
AlEL @A ool =&t ME KdinM) | MEHZ
379 VTPSKYSSLI 458 19
235 SLQETSSSSF 8454 20
218 LHPSSTDMAL 13453 21
388 IYFDSSATYN 13358 22
162 EYFECAGNRA 14992 23
627 LNPDPHFQGF 19791 24

AlZE 9130 HJURPE] N-Eet o 258 ofw]ielt d719] =5 YEpdT.

A5
el
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(Binding score) % 3g] Ar4(dissociation constant, [Kd(nM)])<

==
o T
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[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

S=50dl 10-1872284

HLA-A%24022 A|gtE HJURP_fr#l ol=% ME|=2 CTL_ % 2 HIURP f2] HE|=2 =3k CIL A EFo] dist
T3

HIURP el olelgk eI =of tigh CTLS “Als 9 W” o 7Ale Z2EF| we} Az, e =
2 CIL &4 IFN-ZFvl(gamma) ELISPOT #4082 ZAASFUHE la—e). HIJURP-A24-9-28(AM LW 3 3)7}
#4938 A(a), HJURP-A24-9-263(AEH T 4)7F U&= #4¥ A(b), HIURP-A24-9-408(A LG T 7)7} U&= #4H &
(c), HJURP-A24-10-383(M s 18)7} A& #6%1 A(d) 2 HIURP-A24-10-162(M G E 23)7} A& #41H o
(e)&= thzol vl Z=dk [IN-zw} AARS 2otk @9, FE=7)F HLA-A#24020 715¢ A% 245 714
o= Bistar, Z4Ed IFN-7ul AAke F 2 2 ¥ 30 yehd gE AEE xFozE gX"E 5 gt
SAdelE e thEAQ o724, So]F CTL ¥H3-S HIURP-A24-9-149(M 2 s DE A=d FE=-5rtg 37
AEZHE B5EA GAti(= 1f). ZAyx ez HIRP 2 571 Fel=rt 2483 CILe fF=she 7FeAdS 7t
A Ao R FAFEAL.

¥,
ol

o

O

Ll

N
3@

CTL M¥E=Fe] =9 2 HJURP So]4 #ME]=o s+ FEZ(clones)

HIURP-A24-9-263(M AW E )7} A= #4 A & 2 HIURP-A24-9-408(AM AW E 7)7F A= 49 Aol A] IFN-7hw}
ELISPOT ¥4 o= ©@xd FE= So4 CIL &4& Jeblld Axs S48, CIL Alxss “As 2 9y
TRl A 7] A vhel grol AlGk Mo FHaglth. CIL MEF9] CIL 2442 IFN-7wh ELISPOT 2410 %
FASATH(E 2a B b). EE CILS FE =S H7tehA & 24 Axeh vasts] deste JE=E 713
A Axe] g 2 IAN-Zvk AEE Jebdth ®=3, CIL 28 CIL AZFREE A 843t +4
stola, HME= K71 (pulsed) ®AH AEel distel CIL 20258 IFN-7w} A2k IFN-7hw} ELISPOT &4
o gAEgIt. ZEe -7t A & 304 HJURP-A24-9-408(M W& 7)o A% CIL F2ozy
B A8

-

HJURP % HLA-A%24025 e]= o7 urasls= FAA ¥ st Eol% CIL &4

)

213 el = tsle] AW A7) FHE CIL AEFE HIRP 2 HLA-A#2402 5422 WA H
A AEE QA= 159 S tdl] 2AFE AT HIURP 2 HLA-A#2402 f-A%Fe] A% & =
§H(transfected) COS7 AIE(HJURP 2 HLA-A%2402 FAAE WAHow wdats T2 Axd
wE)o sty Eold CTL B4 ddsts FE =2 P CIL AXEFTE o] &ste] F=a AHE(effecter cel
DE A3t HIURP F3AF & HLA-Ax24029] W 2478 AL 057 NEE Y=o 2 A X3}
Aok, = 4904, A7) HIURP-A24-9-408(M EHE 7)(a) % HIJURP-A24-9-263(MEHT 4)(b)E A=%¥ CILS
HJURP %! HLA-A%2402 & th& w&skE C0S7 Aol diste 2=k CIL €45 Bolth. g, dizxzato] glshd
A Sold CILEAde TAHA sdeh.  weba, ol2fg dloJH = uls] HJURP-A24-9-408( X Z 7)
2 HJURP-A24-9-263(MEWE 4)¢ FE|=7} A2 0 F (endogenously) ] 2]% 1, HLA-A#2402 Ex}¢} b b
Axar, CTLol o8 AAH= AE Tt o3t A¥ HURP f2 ol5d HAE =7} HRPE Tddl= &
Fol AE At Az Uik oF walez A3 5 v AL YERAT

=]

—

ot

bl fElE o] A #A

e

HJURP-A24-9-28(MEH & 3), HJURP-A24-9-263(MEHZ 4), HIJURP-A24-9-408(HLEHE 7), HJURP-A24-10-
383(AEWE 18) 2 HJURP-A24-10-162(AM W3 23)0= A=FH (LS FoFolm Eo)zel (L FAHS
Bk, o] A= HJURP-A24-9-28( M EW S 3), HJURP-A24-9-263(MLGW 35 4), HJURP-A24-9-408(AM D35
7), HJURP-A24-10-383(A <935 18) ¥ HJURP-A24-10-162(H D35 23)9] M o] <Qlzt We] x2S W7k3hA|
3 g8 v BAR5E fidE gEse AeAds Zteths AR gEd ¢ Ak olEg ThsAdS )
A7l ke, AEd BAS st FAA AF5AEAE e AES JERIA %% BLAST ¢aEE
(www.ncbi.nlm.nih.gov/blast/blast.cgi)< AF&3le] o] Fe|= Ao djs] E4sH . s 4o Ay
= HJURP-A24-9-28(A @& 3), HJURP-A24-9-263(X B E 4), HJURP-A24-9-408(X 2 & 7), HJURP-A24-10-
383(A 9 E 18) ¥ HJURP-A24-10-162(M W T 23)9 Ao Fdata, wats $ale AAogE o Expr}
o PGl Aol tiste] st 2 W WS op|EheE e AY gltheE Ae JHEA
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[0468]

[0469]
[0470]
[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

A ow, HIRPESFH Falgh A tgh HLA-A%24 o9 B 3
HIURPS] ol ¥ =32 JE| =7} oF WA R ARGl Agd = Sl AS S

A 2
A8 ASUR SIS =3
AT

HLA-A%0201-7 B-HEZ ¢ AEF 12, ofZef7t =24 g0l A AEZF]] C0S7E ATCCEHE T-]18k3)

=

HIURP e fEl=e] w4

HLA-A+0201 Z2kell AjFsh= HIURP F2 9-¥ 2 10-7 FE|=E 27 oF LZES o] “NetMHC 3.0” & o|&
3to] oS3 T (www. cbs.dtu.dk/services/NetMHC/) (Buus et al.(Tissue Antigens., 62:378-84, 2003),
Nielsen et al.(Protein Sci., 12:1007-17, 2003, Bioinformatics, 20(9):1388-97, 2004)). o]&3+ HME =+
¥ 1A 3 R w2 A (Lewisville, Texas) 2 AsIE L, 94 AT da) a2rtE 1y
(reversed phase high performance liquid chromatography, HPLC)® AAE . 7] £=(>90%) 2 HME=
o 4L 434 HPLC 2 A% #4e=m A7 AAENUY. FEE=E 20 mg/ml o UHEEIA=

(dimethylsulfoxide, DMSO)ol 8313} 3L, -80 degrees C o H#A3} T},

Al A¥E viellA CTL frie

cal-F el ® =AM E(dendritic cells, DCs)E 17k #3
d e =] diste], AESAY T IS 0SS syl ekl & AlA] AlE(antigen-presenting cells,
APC) 2 A AFE-3FAATE. DCi= thE 3ol 7]Ale uiel o] A& Yol Al Alx== Slth(Nakahara S et al., Cancer
Res 2003 Jul 15, 63(14): 4112-8). FolAo =, F&F-Zg=(Ficoll-Plague)(Pharmacia) &Ho=2 A4 7|F
ZHHLA-A%0201 FA)2FEH E2d dx g9 ddF AxEs  S#xg 224 Y YFl(plastic tissue
culture dish)(Becton Dickinson)o| ¥-2tsle] @at H3lor 1858 FH3H 7] sk Eessith. A7)
Tl © G Jos 2% F-E8AstE AT S RSk AV aiAel A 1,000 U/ml 2HE-th 4
M ER A2 A (granulocyte-macrophage colony-stimulating factor)(R&D System) 2 1,000 U/ml <1E]FZ
(interleukin, IL)-4(R&D System)E=Aalol viFSHTE,  wiF 7€ o 7] Alo|EFICIOoZ F=% DCE 3
micro-g/ml HJE} 2-vlo]a 2 FEZEH(beta 2-microglobulin) A3k 3 A17F ¢+ 37 degrees CollA] AIM-V i
Al A, ZF g E HEI= 20 micro-g/mlZE A3, 7] AxE MEE 259 AXE gdol, (D83, (D86
9 HLA class 119} 22 DCoF A 245 2d3b= AR Yepgth.  olzgh HE =2 255 DCE X-FA}
(irradiation)(20 Gy)2 E&A3}e v}, A7kl D8+ MESL} 1:20 W2 313 aL, (D8 Positive
Isolation Kit(Dynal)2 A A2 53190, o3 wigS 48-9 Z#|o|E(Corning)oll FHeF3iTh; 7zt
A 1.5 x 104 FE=-AF7 DC, 3 x 10" D8+ T AE 2 0.5 ml ADV/2% AS Aol 10 ng/ml  IL-7(RE&D
System). 39 Fof, o]gfgh wjke HFE Fx 20 IU/ml 7} =% [L-2(CHIRON) 2 HZFHATH. 79 2 144
of, 471 T A& =3 A7t faof AY=-F71e(pulsed) DCE A=3HtE. A7) DC= A7) 71419 4% W
Ao g ZF AZbuteh AlzxzFHAT. CILE 33 AHE A5 Fo 210 AH=-F718 T2 M) tiste] A3 s}
t}H(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9; Umano Y et al., Br J Cancer 2001 Apr 20,
84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer
Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

&+ 39 (human leukocyte antigen, HLA)O A|A]

e

CTL =2 nrH

CTLS Riddell et alel 71A1" A3 FAFSE WAS o] &gk wjetoll A S5t tH(Walter EA et al., N Engl J
Med 1995 Oct 19, 333(16): 1038-44; Riddell SR et al., Nat Med 1996 Feb, 2(2): 216-23). % 5 x 10
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[0479]

[0480]

[0481]

[0482]

[0483]

[0484]

[0485]
[0486]

[0487]

SS90l 10-1872284

CTLs< wlolEwtol Al C(Mitomycin C) o2 H&Astd F T/ AZF B-HZoldg AMEF7F = 25 ml AIM-V/5%
AS vl =]l A, 40 ng/ml &-CD3 ©AEE A (monoclonal antibody)(Pharmingen) EAslel ¥F3Fsivh. A%
= AR 5 19 A, 120 1U/ml TL-25 Z37] wiefel H7bskalah. A7) wiekel 30 1U/ml IL-2 & ¥k A1
Sk AIM-V/5% AS ®iA]E 5, 8 ¥ 11d9] &3l tH(Tanaka H et al., Br J Cancer 2001 Jan 5, 84(1): 94-9;
Umano Y et al., Br J Cancer 2001 Apr 20, 84(8): 1052-7; Uchida N et al., Clin Cancer Res 2004 Dec 15,
10(24): 8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9; Watanabe T et al., Cancer Sci 2005
Aug, 96(8): 498-506).

CIL Z&°] +H

NS 0.3, 1 2 3 ClLs/¥e 7HAEE 96 T-vle mlo]a & ElolE Ze|o]E(96 round-bottomed micro
titer plate)(Nalge Nunc International)el] A|Z3}3t}d. CTLE 150 micro-1/9 5%ASE $H73F= AIM-V 8iX] 9]
A, T EFe] Oz B-UXPold AEF 1x 100 A%/, 30ng/ml B-CD3 A, D 125 Unl IL-23 W) %FatS
k. IL-2 50 micro-1/€ & 109 Fol HFFE7E 125 U/ml IL-27F S =5 wix|o] d7pstdch. CIL 2484
149 Aol Aldstlar, CIL 28 71A4% 33 22 598 U2S o] &3t F433th(Uchida N et al.,
Clin Cancer Res 2004 Dec 15, 10(24): 8577-86; Suda T et al., Cancer Sci 2006 May, 97(5): 411-9;
Watanabe T et al., Cancer Sci 2005 Aug, 96(8): 498-506).

Eo|Z& CTL %L/H

Eold (IL EA4& ANFslr] Yste], A" HZ(interferon, I[FN)-7ol(gamma) FA-AAE A ~F(enzyme-

linked immunospot, ELISPOT) 41 2 IFN-Zv} §4-dA" W52 X (enzyme-linked immunosorbent

assay, ELISA)E Fdslgltt. Boldoz, FE=-F7ld T2(1 x 10/9)< 2= A E(stimulator cells)®A]

Az, 48 Do widE AES S Al FE(responder cells)@ZA o]&3}4cl.  IFN-7w} ELISPOT £4
9 IFN-ZFu} ELISA £41& Al dxfste] Fast3ict.

BEE A wHss Az Sy

==
iy
it

A2 2 HLA-A02 7247 e

A = HLA-A%02019] 713 3155 (open reading frame)S ¢&3behi= 7] cDNAE P(RE SF313)
’37] PCR-SZH AHeS pIRES WMH=Z Z=2493}3tH(Clontech Laboratories, Inc., Cat. No. 631605).
7 Behavlsg B fAA R HAA2 §4 AEF 057 AR FA wHel @ elxadehd
(lipofectamine) 2000(Invitrogen)< ol&3ate] FAAS St FAAZFOZHE 29 Fo, 7] FAZSH

oy L
")

MFEZE versene(Invitrogen) &2 88, CTL &4 EXd digk Ar] 4 AE(G x 10" ME/D)EA] AR
sHAT).
Az

HIJURP frefl HLA-A%0201°l] ZA3tet= fE|=o] o=

¥ 4 9 5+ HLA-A29] AFshs HIURPY 99 ¥ 10M FEE=E 52 2% Msle £o2 Yedg, 7FeAddE
HLA-A2 23 F=o] = A 247 FAE =7t AEHAS, 7] dFEX FE=E d4st7] Y8 2AEA.
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SS=50dl 10-1872284

X 4

HLA-A2 0| Z%t6}= HJURP 9.2} 90f HE|C

R Ofo[ LAt MG KdinM)| MEBH=Z
150 YLTQVDILL 14 25
496 SLSEAFENL 21 26
354 KLEKAFLEV 52 27
266 GMLHSMSRL 84 28
51 QMATLTYET 100 29
406 TLKWLISPV 118 30
129 VAWALAPAV 135 31
599 MTVPLCIGV 153 32
226 ALVPRNDSL 204 33
274 LLSTKPSSI 305 34
386 SLIYFDSSA 324 35
[0488] 244 FLSSQPFED SI 36
#Z 5
HLA-A2 0ff Z3%tSt= HJURP {2l 10 HE|IE
NS ES oot MG KdinM) | MEBlz
405 RTLKWLISPV 15 37
128 SVAWALAPAV 50 38
649 SLLGSTAIEA 75 39
273 RLLSTKPSSI 167 40
266 GMLHSMSRLL 240 41
598 QMTVPLCIGV 246 42
54 TLTYETPQGL 281 43
731 RMEEKSDFML 366 44
397 NLDEENRFRT 2637 45
157 LLQGAEYFEC 3384 46
455 RMCLPDSWAM 5539 47
[0489] 156 ILLQGAEYFE 14204 48
[0490] Az B9l HWJURPS N-wwto mRE  ofulnmAb r]e]  £E uvekduk. &gl A<=(Dissociation
constant [Kd(nM) )& "NetMHC3.0" 258 g},
[0491] HLA-A%0201°1] A|gh¥l HIURP e =¥ fEj=of oJsk CIL fr%= 9 HJRP F&f FE| =2 A= CIL 2T
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[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

S=50dl 10-1872284

H

HIURP e H=o] digh CIL& A7) “Alm E 3”7 o Z2EZ we Axs3tt. FH= Fol4 (IL &
23& TFN-Zv} ELISPOT B4 o2 AASAU(E 5a-i). 3}7] 4 e 43 njaste] 7 Eﬂf‘& IFN-7al A4k
< S HIURP-A02-9-496(MEHs 26) 2 A=d #4% d(a), HJURP-A02-9-354(MEWZ 27) =2 A=
#2 A(b), HIURP-A02-9-406(AEHME 30)=E A=H #4H D(c), HIRP-A02-9-129(XMEWE 3= A=H #5
HoA(d), HJURP-A02- 9-599(M g™ 32)2 A% #3H WU(e), HIURP-A02- 9- 386(AM WS 35) = A4
19 d(f), HIURP-A02-10- 405(AMEWE 37) 2 A54H 5 d(g), HIURP-A02-10-128(AEH % 38)= =4 3
Wod(h) % HJURP-A02-10-54(AM W& 43)2 A58 #6W A(i). o] FE|=Eo] HLA-Ax0201¢F A= QL
AR 24 /e QelE Beta, @9, ® 3a % 3bllA HojA o] v HE =R A5 o ZEt
IFN-7tu} ALke Ex= 4 gldek. dF A SAduoletzA, 5ol (CIL W3- HJURP-A02-9-150(A g S
25)())E A=9 JAH=-5F7tE gANER BH #A5HA FUvh. d3Ao=, HIURP F3 9 7/He HE =7t
=1 2

J I
AEE (LS FEshs A

HJURP el fEj=o] digh CTL A5 3 F29] 7

HIURP-A02-9- 496(M AW E 26)7} A% #43 d(a), HJURP-A02-9-406(AM AW Z 30)7F gl #4 A(b), HJURP-
A02-9- 129(MFGHE 31)7F 9= #59 A(c), HIURP-A02-10-405(M DW= 37)7F = #5W A(d) 2 HIURP-
A02-10-128(M W% 38)7F 9 #3W A(e)oll A IFN-7v} ELISPOT ¥4 o= ©xd FE= 5
vehd AIEES A, s 2 g FEd J14E Alg sgAew (L AEFE S
gk CIL AEF9] CTL 245 IFN-7wlk ELISA ¥4 o2 BAE3ItHE 6a—e). 7] CILS 3E
A Aol wlE e fE =R HobE FAAE st} A IFN-Zih ALkE BT

gelarh. ole

TS, 7] CTL S22 A7 “As 9 9WH” o 7[A% CIL NXEFZEHRE A sAste £y, JE=
F7tE FAAEL thste] CIL S22 =3 E IFN-ZvF BAkS IFN-Zv} ELISA 4 o7 ¥x o}iiﬂr. AR=RIN
IFN-7Zm} BARS HJURP-A02-9-406(AE®E 30)(a), HIJURP-A02-9-129(A9¥ & 31)(b), HIURP-A02-10-405(A
IdHT 37)(c) B HIURP-A02-10-128(AM L Z 38)(d)E A=d CTL F2dA Felstd (= 7a-d).

HJURP 2 HLA-A%02015 &jA = o g W&l FAAM ¥ tjdt Eol% CTL 84

o

}7] el =0 thate] AAE A7) EE CIL 28 HIRP ¥ HLA-A*02012 WAIH oz wasls FAAILE
ﬂé}—t— sl il ZAFE AT, HIURP 2 HLA-A=0201 Ao A% & vh= FAH[EE 0S7 AE(HIJURP

HLA-A#0201 +HdA5 Hdate BAAE gk Solz mE)e g Sol3 (L &85 st W=l
EHOH Fa AlE(effector cell)®A A% CIL *ﬂiz 2 F25 ALg35te] AlFsisiy. HIURP #4AF e
HLA-Ax 02019 A% Zrzto= A dgE (057 AXE 2oz Azsd. T 8dlA, A7] HJURP-A02-10-
128(F9HE 38)2 A=E CTL ZF2& HJURP E HLA-Ax0201 % o= 2HastE C0S7 AlFEo wiste] s
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<151> 2010-03-18
<160> 54

<170> PatentIn version 3.5

<210> 1
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 1

Lys Tyr Leu Thr Gln Val Asp Ile Leu

1 5
<210> 2
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 2

Arg Tyr Asp Glu Ile Lys Glu Glu Phe

1 5
<210> 3
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 3

Arg Phe Gln Arg Arg Met Gln Arg Leu

1 5
<210> 4
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence

<400> 4
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Leu Tyr Ala Gly Met Leu His Ser Met

1 5
<210> 5
<11> 9
<212>  PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 5

Arg Phe Arg Thr Leu Lys Trp Leu Ile

1 5
<210> 6
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 6

Ile Tyr Phe Asp Ser Ser Ala Thr Tyr

1 5
<210> 7
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 7

Lys Trp Leu Ile Ser Pro Val Lys Ile

1 5
<210> 8
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 8

Val Gln Gly Asn Ser Ser Gly Ile Phe

1 5
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<210> 9
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 9

Ser Ser Ile Ile Ser Thr Lys Thr Phe

1 5
<210> 10
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 10

Lys Tyr Leu Thr Gln Val Asp Ile Leu Leu

1 5 10
<210> 11
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence

<400> 11

Thr Tyr Asn Leu Asp Glu Glu Asn Arg Phe

1 5 10
<210> 12
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 12
Ser Tyr Arg Met Glu Glu Lys Ser Asp Phe
1 5 10

<210> 13
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<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 13

Thr Tyr Glu Thr Pro Gln Gly Leu Arg Ile

1 5 10
<210> 14
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 14

Lys Tyr Cys Leu Lys Ser Pro Gly Gln Met

1 5 10
<210> 15
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 15

Gly Phe Gln Lys Leu Pro Ser Ser Pro Leu

1 5 10
<210>
16
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 16

Tyr Phe Asp Ser Ser Ala Thr Tyr Asn Leu

1 5 10
<210> 17
<211> 10
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<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 17

Arg Phe Gln Arg Arg Met Gln Arg Leu Ile

1 5 10
<210> 18
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 18

Lys Tyr Ser Ser Leu Ile Tyr Phe Asp Ser

1 5 10
<210> 19
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 19

Val Thr Pro Ser Lys Tyr Ser Ser Leu Ile

1 5 10
<210> 20
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence

<400> 20

Ser Leu Gln Glu Thr Ser Ser Ser Ser Phe

1 5 10
<210> 21
<211> 10
<212> PRT
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<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 21

Leu His Pro Ser Ser Thr Asp Met Ala Leu

1 5 10
<210> 22
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 22

Ile Tyr Phe Asp Ser Ser Ala Thr Tyr Asn

1 5 10
<210> 23
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 23

Glu Tyr Phe Glu Cys Ala Gly Asn Arg Ala

1 5 10
<210> 24
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 24

Leu Asn Pro Asp Pro His Phe Gln Gly Phe

1 5 10
<210>
25
<211> 9
<212> PRT

<213> Artificial Sequence
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<220><223> An artificially synthesized peptide sequence
<400> 25

Tyr Leu Thr Gln Val Asp Ile Leu Leu

1 5
<210> 26
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 26

Ser Leu Ser Glu Ala Phe Glu Asn Leu

1 5
<210> 27
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 27

Lys Leu Glu Lys Ala Phe Leu Glu Val

1 5
<210> 28
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 28

Gly Met Leu His Ser Met Ser Arg Leu

1 5
<210> 29
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence

<400
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> 29

GIn Met Ala Thr Leu Thr Tyr Glu Thr

1 5
<210> 30
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 30

Thr Leu Lys Trp Leu Ile Ser Pro Val

1 5
<210> 31
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 31

Val Ala Trp Ala Leu Ala Pro Ala Val

1 5
<210> 32
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 32

Met Thr Val Pro Leu Cys Ile Gly Val

1 5
<210> 33
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 33

Ala Leu Val Pro Arg Asn Asp Ser Leu
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1 5
<210> 34
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 34

Leu Leu Ser Thr Lys Pro Ser Ser Ile

1 5
<210> 35
<211> 9
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 35

Ser Leu Ile Tyr Phe Asp Ser Ser Ala

1 5
<210> 36
<211> 9
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400

> 36

Phe Leu Ser Ser Gln Pro Phe Glu Asp

1 5
<210> 37
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 37

Arg Thr Leu Lys Trp Leu Ile Ser Pro Val

1 5 10
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<210> 38
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 38

Ser Val Ala Trp Ala Leu Ala Pro Ala Val

1 5 10
<210> 39
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 39

Ser Leu Leu Gly Ser Thr Ala Ile Glu Ala

1 5 10
<210> 40
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 40

Arg Leu Leu Ser Thr Lys Pro Ser Ser Ile

1 5 10
<210> 41
<211> 10
<212> PRT
<213

> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 41
Gly Met Leu His Ser Met Ser Arg Leu Leu
1 5 10

<210> 42
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<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 42

GIn Met Thr Val Pro Leu Cys Ile Gly Val

1 5 10
<210> 43
<211> 10
<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence

<400> 43

Thr Leu Thr Tyr Glu Thr Pro Gln Gly Leu

1 5 10
<210> 44
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 44

Arg Met Glu Glu Lys Ser Asp Phe Met Leu

1 5 10
<210> 45
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 45

Asn Leu Asp Glu Glu Asn Arg Phe Arg Thr

1 5 10
<210> 46
<211> 10
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<212> PRT

<213> Artificial Sequence

<220><223> An artificially synthesized peptide sequence
<400> 46

Leu Leu Gln Gly Ala Glu Tyr Phe Glu Cys

1 5 10
<210> 47
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 47

Arg Met Cys Leu Pro Asp Ser Trp Ala Met

1 5 10
<210>
48
<211> 10
<212> PRT

<213> Artificial Sequence
<220><223> An artificially synthesized peptide sequence
<400> 48

Ile Leu Leu Gln Gly Ala Glu Tyr Phe Glu

1 5 10
<210> 49
<211> 3065
<212> DNA

<213> Homo sapiens

<400> 49

ctatttgagt ttgtggcgcg cgaggecctg cagtccgggt tggegettgg gtactggetg 60
ggtccgatge tgggtacget gegegcecatg gagggcegagg acgtggaaga cgaccagetg 120
ctgcagaagc tcagggccag tcgcecgecge ttccagagge gcatgcageg getgatagag 180
aagtacaacc agcccttcga ggacaccccg gtggtgcaaa tggceccacget gacctacgag 240
acgccacagg gattgagaat ttggggtgga agactaataa aggaaagaaa cgaaggagag 300
atccaggact cctccatgaa gcccgeggac aggacagatg getccgtgeca agetgcagcec 360
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tggggtcctg
gtcgatgcca
caaagccctt

caaggtgcag

ccgetgectt
agaaagagtc
catccttcect
accagtagca
accatcagtg
ccatcaagca

cacagatata

agctccaagg
gattgcaaga
tttcttgaag
gtgacaccct
gatgaggaaa
agaccaacaa

gatcagcttc

ccggactcect
ggcttagaaa
gaggcttttg
gattcatctt
acatctgacc
agcaaaactc

gaaattaaag

atgacagtgc
caaacagaag
ttgccatcat
ccttcatcta
cctgcaaaaa

ggtgcctcag

agcttccectce
cgtcagacca
tgaaaaatga

agtattttga

cactggcctc
ctggtgaccc
ccacagacat
gcagcttcett
acctgtacgc
tcatctccac

agagcaggat

agaacttcat
acgtattaga
tcaacagacc
cgaagtattc
atagatttag
tacgacaggg

atcgggaata

gggccatgaa
cccgeaggct
aaaacctagg
catcacttcc
ttcacgttca
tttcagtccce

aagaatttga

ctttatgtat
gcttcttagg
cacccctggg
catgtgttgc
gacccaggct

atggggtgga

gcaccgcaca
ggaagagtca
attaagaagg

gtgtgcaggt

acctgecegtg
agcgaaacca
ggccttagta
aagcagccag
agggatgctg
caaaacgttc

gaacCaaaaca

accctgctct
tgtttettgce
ccaaatccat
ttccttgatt
gacattaaaa
ccatggagag

ttgcctgagt

catgtacaga
gagtttacct
caaaagatct
aaagaccaac
gggaaatagt
agataaagaa

caagcttcat

tggagtgtct
aaaattaaat
gtgcagaaaa
tcgtgccatce
atcagaaccc

caacaccgtc

gtcctgggag
gttgcttggg
aaatacttga

aacagagctg

cctgeecececg
gcttcatctce
cctagaaatg
ccctttgaag
cactccatga
atcatgcaaa

tattgcaaag

gagcctgtga
cgtaagacag
aagttagatc
tacttcgact
tggttaattt
aaccgtcaga

cccaggaacce

gggggtectg
tccagcaaag
ctggaagcag
cccacacaca
tctggaatat
gtgccaggcece

caaaagtatt

acagataaag
ccagaccctc
agtctactgg
acgagggatg
cagggctccg

agaccgggag

ccgattcaaa
ccttagcacc
cccaagtgga

gaagggatgt

gatactgcag
ccagagaatg
acagcctctc
atgatgacat
geeggetgtt
actggaactc

gagccagacg

aagggacagg
gtttaaaatt
caagttggaa
ccagtgcaac
ctcctgtaaa
gggagattga

agcctcegecg

cgagtcctgg
caaaagcaaa
gtaggtgcect
gcgcaactcg
ttagaaagtc
acggaaggaa

gcctcaaatce

caagtatgga
acttccaggg
gctcaactge
gcacgaggga
gacgccaggg

accagggcag
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aagcggtgag
tgcagtgcct
tatactgcta

acgtgtgact

tcgtatctcc
ggatcctttg
cctacaagag
ttgcaatgtg
gagcacaaag
Ccaggaggagg

ttctcagagg

ggcattaaga
ggaaaaagct
ggagcgcaaa
atataatctt
aatagtttcc
aatccgattt

gatgtgcectc

tggccttcag
aagtttaagt
gcccaagage
cccgcageag
agtgtcaccc
tcgttacgat

tcctgggcag

agttcgatat
tttccagaag
aattgaggct
ccatcagttc
caattccctg

ctcttcacag

420
480
540

600

660
720
780
840
900
960

1020

1080
1140
1200
1260
1320
1380

1440

1500
1560
1620
1680
1740
1800

1860

1920
1980
2040
2100
2160

2220
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cccaactcag aagagagagg agagaacacg tcttacagga

atgctagaaa aattggaaac taaaagtgtg tagctaggtt
ttcccacttg ctetetgttt gtatttttgt tttgtttttg
ttggttgact tctctgecct taaagtaaat attagtgaaa
ctcgagttct tggtgtagaa attatgtgaa taaagttgct
ctctttgata ggcctgtttt tctgatgtgt gtgttttttt
gtttgtttgt ttgtttgttt gtttttgaga cagtctctct

cggtggcaca atcttggcectc actgcaactt ccgecteeeg

ctcagcctcc cgagtagetg ggattacagg cgegcegecac
agttttagta gagacggggt ttcaccatat tgaccaggct
gtgatccatc tgcectcggece tcccaaagtg ctgggattat
agccgtgtgt tcttttttaa atttagatat gtccagagaa
ttcattcgag aatattgttt gcttgtgaga cgtaagttcg
ttgaaggaaa ataaacagtc ctggtggtcc cagacgctcc

aaaaa

<210> 50

<211> 748

<212> PRT

<213> Homo sapiens

<400> 50

tggaagagaa

atttcggagt
attcttgaga
ttggttccat
caattagaat
tggggggegg
ctatcgccca

ggttcaagcg

cacgcctggce
ggtctcgage
aggcgtgagce
tcctetetee
agccctgcat

tgcagccaca

aagtgatttc

gttatttatc
ctgtgaggac
cagagataac
ttttagggtt
ttatttgttt
ggctggagtg

attcttctgce

taatttttgt
tcctggectce
cactgctccc
tgtttcccat
gcaatgaccc

daaaaaaaaa

Met Leu Gly Thr Leu Arg Ala Met Glu Gly Glu Asp Val Glu Asp Asp

1 5 10

15

Gln Leu Leu Gln Lys Leu Arg Ala Ser Arg Arg Arg Phe Gln Arg Arg

20 25
Met Gln Arg Leu Ile Glu Lys Tyr Asn GIn Pro
35 40

Val Val GIn Met Ala Thr Leu Thr Tyr Glu Thr

50 55

30

Phe Glu Asp Thr Pro

45

Pro Gln Gly Leu Arg

60

Ile Trp Gly Gly Arg Leu Ile Lys Glu Arg Asn Glu Gly Glu Ile Gln

65 70 75

Asp Ser Ser Met Lys Pro Ala Asp Arg Thr Asp

80

Gly Ser Val Gln Ala

_70_

2280

2340
2400
2460
2520
2580
2640

2700

2760
2820
2880
2940
3000
3060

3065
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Ala

Asp

Val

Val

Tyr

Met
225

Ser

Asn

Arg

Met

305

Ala

Ser

130

Leu

Thr

Cys

Ser

210

Ser

Val

Leu

Met

290

Asn

85

Trp Gly Pro Glu Leu Pro

Lys

115

Trp

Arg

Tyr

Pro

Ser

195

Ser

Leu

Ser

Thr

Leu

275

Lys

100

Ser Gly

Ala Leu

Arg Lys

Phe Glu

165
Leu Pro
180

Arg 1

@

Pro Arg

Val Pro

Phe Leu

245

Ile Ser

260

Ser Thr

Asn Trp

Thr Tyr

Lys Glu Asn Phe Ile

325

Glu Val Asp

120

Ala Pro Ala
135

Tyr Leu Thr

150

Cys Ala Gly

Ser Leu Ala

Ser Arg Lys

200
Glu Trp Asp
215
Arg Asn Asp
230

Ser Ser Gln

Asp Leu Tyr

Lys Pro Ser
280
Asn Ser Arg
295
Cys Lys Gly
310

Pro Cys Ser

90
Ser His Arg
105

Ala Thr Ser

Val Pro Gln

GIn Val Asp
155
Asn Arg Ala
170
Ser Pro Ala
185

Ser Pro Gly

Pro Leu His

Ser Leu Ser

235

Pro Phe Glu
250

Ala Gly Met

265

Ser Ile Ile

Arg Arg His

Ala Arg Arg
315
Glu Pro Val

330

Thr

Asp

Ser

140

Val

Asp

Pro

220

Leu

Asp

Leu

Ser

Arg

300

Ser

Lys

95

Val Leu Gly Ala

110

125

Pro Leu

Leu Leu

Arg Asp

Pro Ala

Pro Ala

205

Ser Ser

Asp Asp

His Ser

270

Thr Lys

285

Tyr Lys

Gln Arg

Gly Thr

_71_

Lys

Val
175

Pro

Lys

Thr

Thr

255

Met

Thr

Ser

Ser

Gly

335

Ser

Asn

160

Arg

Pro

Asp

Ser

240

Cys

Ser

Phe

Arg

Ser

320

Ala
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Leu

Leu

Lys

Ser

385

Val

Pro

Asn

465

Leu

Arg

Pro

545

Thr

Tyr

Arg Asp Cys

340
Lys Leu Glu
355
Leu Asp Pro
370

Ser Leu Ile

Asn Arg Phe

Ser Arg Pro

420

435
Arg Asn Gln
450

Met Tyr Arg

Thr Arg Arg

Ser Glu Ala
500
Cys Leu Pro
515
Thr His Ser
530

Gly Asn Ser

Leu Ser Val

Asp Glu Ile

Lys

Lys

Ser

Tyr

Arg

405

Thr

Arg

Pro

Leu

485

Phe

Lys

Ser

Pro

565

Asn Val

Ala Phe

Trp Lys

375
Phe Asp
390

Thr Leu

Ile Arg

Phe Asp

Arg Arg

455
Gly Pro
470

Ser Leu

Glu Asn

Ser Asp

Thr Arg

535

Gly Ile

550

Asp Lys

Leu Asp Val

345
Leu Glu Val
360

Glu Arg Lys

Ser Ser Ala

Lys Trp Leu

410

Gln Gly His
425

GIn Leu His

440

Met Cys Leu

Ala Ser Pro

Pro Ser Ser

490
Leu Gly Lys
505
Ser Ser Ser
520

Pro Gln Gln

Phe Arg Lys

Glu Val Pro

570

Lys Glu Glu Phe Asp Lys

Ser Cys

Asn Arg

Val Thr

380
Thr Tyr
395

Ile Ser

Arg Glu

Pro Asp

460

475

Lys Ala

Arg Ser

Ser Leu

Thr Ser

540

Ser Val

555

Gly His

Leu His

Arg Lys Thr

350
Pro Gln Ile
365

Pro Ser Lys

Asn Leu Asp

Pro Val Lys

415

Asn Arg Gln
430

Tyr Cys Leu

445

Ser Trp Ala

Leu Gln Gly

Lys Ala Lys

495
Leu Glu Ala
510
Pro Lys Thr
525

Asp Leu His

Ser Pro Ser

Gly Arg Asn
575

Gln Lys Tyr

_72_

His

Tyr

Arg

Ser

Met

Leu

480

Ser

Asn

Val

Lys

560

Arg

Cys
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Leu Lys Ser

595

Thr Asp Lys
610

Gly Lys Leu

625

Ser Ser Pro

Glu Ala Pro

Thr Arg Asp
675
Gln Gly Ser

690

Asp Asn Thr
705

Ser Glu Glu

Asp Phe Met

<210> 51

<211> 22

580

Pro Gly Gln

Ala Ser Met

Asn Pro Asp

630
Leu Gly Cys
645
Ser Ser Thr
660

His Gln Phe

Gly Arg Gln

Val Arg Pro

710

Arg Gly Glu
725

Leu Glu Lys

740

<212> DNA

<213>

<220><223>

<400> 51

gtctaccagg cattcgecttc at

585
Met Thr Val
600
Glu Val Arg
615

Pro His Phe

Arg Lys Ser

Cys Val Ala

665

Pro Ala Lys
680

Gly Asn Ser

695

Gly Asp Gln

Asn Thr Ser

Leu Glu Thr

745

Artificial Sequence

Artificial sequence

<210> 52

<211> 24

<212> DNA
<213>

Artificial Sequence

Pro Leu Cys

Tyr Gln Thr

620

Ile
605

Glu

590

Gly Val Ser

Gly Phe Leu

Gln Gly Phe Gln Lys Leu Pro

635
Leu Leu Gly
650

Arg Ala Ile

Ser

Thr

640

Thr Ala Ile
655

Arg Asp Gly

670

Arg Pro Arg Leu Ser Glu Pro

Leu Gly Ala

700

Gly Ser Ser
715

Tyr Arg Met

730

Lys Ser Val

685

Ser

Ser

Glu

Asp Gly Val

Gln Pro Asn
720
Glu Lys Ser

735

_73_
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<220><223> Artificial sequence
<400> 52

tcagctggac cacagccgca gegt

<210> 53
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> Artificial sequence
<400> 53

tcagaaatcc tttctcttga ¢

<210> 54
<211> 24
<212> DNA

<213> Artificial Sequence

<220><223> Artificial sequence

<400> 54

ctagcctctg gaatccttte tett

_74_

24

21

24

5

10-1872284



	문서
	서지사항
	요 약
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용
	산업상 이용가능성

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8

	서 열 목 록



문서
서지사항 1
요 약 1
청구범위 3
발명의 설명 6
 기 술 분 야 6
 배 경 기 술 6
 발명의 내용 8
 도면의 간단한 설명 11
 발명을 실시하기 위한 구체적인 내용 13
 산업상 이용가능성 51
도면 52
 도면1 52
 도면2 52
 도면3 53
 도면4 53
 도면5 54
 도면6 55
 도면7 56
 도면8 56
서 열 목 록 56
