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K-ras 5014 @43t T A% =8 4 =4E:3 Ao]E7A(cytokine) ;& Edh= wxolA =3 K-ras
Eold A3} T AEE ¥33+= U (colorectal cancer)? oW = X858 FASHY ZAEZA],

7] K-ras 5ol4 A3 T AE =8 Y ZAES AE9HSE 19 o)t AR o] Fof% K-ras 594
o] AxF FH HEol=E FadiEo=z ¥x3siH;

A7 Aol EFFel (eytokine) & Q1B F71-4(Interleukin-4), FHF AAME ZFE2Y ==X (Granulocyte—
Macrophage Colony-Stimulating Factor, GM-CSF), &3 A}1A}-a (Tumor Necrosis Factor-a), QAEF71-18
(Interleukin-18) ¥ ZZ»©elZdd E2(Prostaglandin E2)S ¥ &3} ;

A7) et (colorectal cancer)& K-ras EdWo] G12D7} AEHE thd9(colorectal cancer) & K-ras &
Awo] Gl12V7t AEHE  dF M (colorectal adenocarcinoma)$lAE EHoz &= ¥ (colorectal
cancer)9] oW} = XF8& oFASHE XA Eo|H

EE A7

’37] K-ras 5ol4d &3t T A K-ras 5o]d @43 T M L8 I
(cytokine)& ¥ &3l= wiA| oA Txd N3 A ¥ (Peripheral Blood Mononuclear Ce

A4 M E(dentritic cell)E AEA7]= Ao K-ras 504 X3 T M¥E F535)

PBMC) & Wl %slo] 4=

ZAAEL 13} Aol EFES]
11,
= A 1 @A,

7] H Frl PBMCOl 23 Mo]lE7Fele FH7lsln wdste] K-ras Eol4d A T AXE ¥ FX3ks A 2
A, 2
F7) 22k Mol EFRIS FH7bstal wlYkst PBMCE widste] K-ras 5ol4 @43 T AMEXE T3HAI & 53
A 3 WA= £,

wE,

ooy

27] K-ras 5014 @43 T AlZ F58& I A2 ALS 19 ot AR o] Fofxl K-ras &AW

of AxF FH Weol=E FEATOR TgM;

l-

A7 12 Aol EFIelE Qe F71-4(Interleukin-4) 2 FHF Y AANE F=2Y 2= A (Granulocyte—
Macrophage Colony-Stimulating Factor, GM-CSF)o]™;

A7) 2zF Aol EFLelS Z kAl AF- a (Tumor Necrosis Factor-a), Q1E]$%1-18 (Interleukin-18), @ =
Z2E2 39 E2(Prostaglandin E2)S1 A4S EA O R &= K-ras E0|4 A3 T AXE 428 3 ZAHEL 9
{3 K-ras Eo]|& A3} T AE9 F% WHOoRE AXHE AS EFo= 3= thdd(colorectal cancer))
A = X858 AT 2A4E.
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¥ o3ge] BAE Koras A4 ot A9 @ EQWolg EPRES OAQHY AxF 14 o3l A
z50] AAH E84Ye] Hold kras 5014 BHH T AL #58 FU0E F5¢ kras 5015 BHF T 4)
E& EPSH g% (colorectal cancer)d] ' R AEE FASGH 2B L ol AxPYL AFHEd)
sk,

¥ ool e 24 9 /)4 548 olskel wel A% 49, Pl Wel L m=wlel o8 no FALL
2 AN

2 32 K-ras —5—0]@1 243 T AL #58 9 2= HolETkRl(eytokine) & ©]88te] =% K-ras
Eold &3t T AXEE ¥3stE iU (colorectal cancer)e] ot 2 X858 oFAEy ZAPES AlFste A
O

co

Edo= 3 7] diF<d(colorectal cancer)®] AHEE K-ras, K-ras EdAWo] G12V, K-ras &AWl

G12D, ¥+= K-ras &40 G13D7} HEH =

47] K-ras 5013 243 T AE F58 I S AEHE 19 opniest IR o] Foj7l K-ras &4
3} S 5oz 3 A7) K-ras Aol AzF

1 K-ras®] ofn|=Ab A QoA o] dlte] oluiiko 2 HE A4S

ol MEWME 2= o] Fol ]

teal IS S92 s F 12 7Y oy EZ(epitope(n=1, 2, 3....10, 11, 12); o}7]4 n& oFEZ]
THS oushy oI EX(p=1 WA 11)%E 30719 ohvwit NEs E?}é st wpAul I ZEX (n=12)F 23719
o)At AES xEs} )E &Y oI EE(n=1)E A9 3 I EZ(n=2, 3,...12)= N-terminal ¥ 15
Aol ofmiit Hhol A el HEZ(n-1)¢] C-terminal W3 157]2) O}U] AL AR FHEES
Al e EFJoR g

A7) K-ras EAHo] 223 =H HAelolu=x A7) dIEZ(p=1, 2, 3...10, 11, 12)7} =¥ wlg} Y5k
A7) o MEZ Alo]l= [RMK-PAZ dAHE AE Efo=z i),

}7] OﬂiﬂEE(n:l)gl N-terminalol K-ras & %o
; A7) oI EE(n=12)9) C-terminalol: K-ras
] ]D%; 371 K-ras EAWO] G13DE 233} o
Fo I EX(n=1)7} LRK-BAZ ¢ d45= AS

A7) M EZ(n=1)% K-ras QW] G12VE Egatn;
G120 X3slE oI EX(n=1)7} LRMK-H7 & o d44
Aol G13DS XEF3IE I EZ(n=1)7} LRIK-ZAZ o
EX(pn=1)9 C-terminalol: K-ras EdAWol7} E3E %
5Ro = g},

o

=)

5o e H

371 K-ras Sol4 @43t T Alx Fid Fd A= 14 Aole7kd

(cytokine)& XEFHel= iAol A Z=H NS A (Peripheral Blood Mononuclear Cell, PBMC)E wi¥ste] &

X]*oL AE(dentritic cell)E AHA7I= Sl K-ras 5014 @43t T Al2E freshs Al 1 @Al 7] Wi

£ PBMCS] 23 Abol £l A sk wjFstel Koras Hold @A T HlE—% g fEeks Al 2 9 2 A
22 Mol E7kRlS M7bskal vk PBMCE vl Fste] K-ras 514 243 T AxE

S E et S 5H2R k= Kras 5old 243 T AX fF:=8 5&% 23ES o8

FY3} T AR FE WPoR AxHE AL 50 Bt

A7) K-ras Eold A8t T NXE A7

A7 13 WolEFI1e e F71-4(Interleukin-4) 2 IHF hAME F2ZY A=A A(Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF)o]™; A}7] 22} Mol EFFQlL F I AFQI A} - a (Tumor Necrosis
Factor-a), 9E]F71-18 (Interleukin-1B), @ ZTZ2e}=-ad E2(Prostaglandin E2)¢ A& Exo=z st}

wge] aa

B ‘j‘fﬂ-‘ﬂ K-ras 5012 @43t T A& F3sk= % (colorectal cancer)] oy 31 A58 FAISHA x4
BE P9 24BRA Kras EQWeI(G12D, G612V, 2 613D) AxF T HMetol=E K-rase] ofn]wit Ao
A IXPX-LO—E 30709 ofnmiks W2 F 12709 o T EZ(epitope, n=1 WA 120]% T, wpA|E} o ZE
(n=12)+= 23719 ofmiilolth. )2 FE3tE o T EE Alojo] 15719 ofn|iit A do] FHEESF TRl
AFE3lE 2 K-ras, K-ras %ol G12V, K-ras E9Wo] G12D, =& K-ras W] G13D7F A& & dF Y
(colorectal cancer)E ¢1Asla AbEA|7|=d Hol 34 ZAdo] r},

whebs] 7 o] K-ras 5o]4 @435 T AXE X338k g (colorectal cancer)®] o 2 X158 oFAT

Lo
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A 2AHEES o83 K-ras ¥ oMY Kras Ed¥ot HAEHE UFY &3], AHAYF(colorectal
adenocarcinoma)& EHH O R ot A= & F = FHe] ATt

12 ¥ @ o] K-ras(M)-ROP2] ofn|w=it M 25 Ho]Ft},

T 2% B 2] K-ras(M)-ROP gk PBMCS] ®WFE-4& w4k A#E BAFEH.

T 38 ¥ ol K-ras(M)-ROP =l wE LP-1 PBNCS] E5o]% (D3+ T A% H &S X3 A7ES HojFu),
T 4= B 2o K-ras(D-ROP, K-rasioWild-type, @ K-ras;u=d®Ho]o] tjdk LP-1 PBMCY &g Eo]3

CD3+ T M v &S AT 23E RolFr,

T 5% B wbh o] Fast-IVS 343} No-Cytokine &8 vlg ZA3E HolFEy),

T 62 ¥ wbg o] ROP-T Aol th3t K-ras E¥o] dVEX A~y A3E BolFr),

T 7& B i o) HLA-DQ blocking ©lAlo] 23S RojFEt},

T8 Houbgo] =AW [EN-y 2 EH](IFN-y+)3k= D3+ T AlE9] H &S wolt),

% 9% b o] ROP-T AlZ9F LAK-T AlZ7F GAEE APESE ARE BojFt),

% 105 & o] ROP-T Az} LAK-T M7 tidst A2 5E 53 g 2 (K-ras-G12D) 2] 4345 o
AshE AEE HAFT

> 2 A3 T AE 58 &Y 2AEF NolEFF (cytokine)S o] &3te] =3+ K-ras

° Z—*. g8t T NEE Ed3st= Y (colorectal cancer)e o 2 i]%’_ﬁ kA etd ZAES AT
} H odbd o]t (colorectal cancer)?] oW @ X 58 oFA|THY ZAE Fojo & &
= EE d9E gusiy, £ @y "X 5" dF S (colorectal cancer)] oA L XE

Fofel oef qhel SAIZF TAEAY olF A WS e #eE vt

B ot o] th&¢H(colorectal cancer)S HA|E A K-ras, K-ras Ed®o] G12V, K-ras EdWo] 12D, ®&=
wol G137 AEHE AL 5HoR b 7] Kras?] FAA] KRASE WlEA AFSFAA
(proto-oncogene) 24 ZFEEo|A Axeol A%, Eslo| Tojsty HEAWol(point mutation), GAAHS
(chromosomal translocation), 4% S (gene amplification)sol 23l F%FAAF(oncogene) = HFH = 7
% K-ras®] A& vA@gHoz F7HAIA OLE Fakstt), whels 2 g o] g (colorectal cancer) YA
oA K-ras, K-ras & o] G12V, K-ras o] G12D, T+ K-ras o] G13D7F A=Y= 22 KRASZ}
THTARZA B K-rase] &40] H]Xé Hog F7heE S ou|gtt. wigAsAE 2 2 o
et (colorectal cancer)S A XA K-ras £ o] G12V, K-ras & Wo =
7t AEHE RS 5o g wo nEA sl Kras EA¥O] G2V HEEHE AL 502 i),
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’37] K-ras &%l G12V, G12D, G13D& #NAY, Hdded, 2494, 23444 2 AgdgdeA] $ay]
= EdWo]EA] (TPase-activating proteins (GAPs)ol| €3k GIP hydrolysis7} ¥&3&A] dojvpA] Esl7A sk
GTP-bound RAS protein®] cellular levelS F7FAIZ7]aL o2 QI5te] 319 Al HIAAE v dHqo=z &3}

AANEE FAL FAE FESE Aoz LA Aok,

Wg 9] K-ras 5ol &3 T AEE X33t g (colorectal cancer)e] oW 2 X 58 kA=A FA4
< K-ras 5014 &A% T Alx =& A 245 2 Mo]E7] (eytokine) & ©]&3to] =3 K 5
4 Zst T AEXE EESIEZE K-ras, K-ras dHo] G12V, K-ras W] G12D, =& K-ras %] G13D
7V AEEE A, W3S, 79, SAF 79 o ARl AME ZhsetH vlEAsHAE g9t 5 K-ras, K-
ras W] G12V, K-ras Eoﬂtﬂol G12D, T K-ras S0l GI13D7F #HExH+E 2% AdF(colorectal
ademocarcinoma)®] A&l AlE 7lssly Hu vl SHAl= K-ras, K-ras EWe] G12V, K-ras &3Wo]
G12D, T+ K-ras =AWl G13D7} A&%+ 2 A4 (colorectal ademocarcinoma)®] Xz AHg 7153
7FE v st AlE Kras &AWl Gl2v7F AEse 2% HdYdE(colorectal ademocarcinoma)®] X|sel ARE

7hs sttt
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B b o] K-ras Eol& 843 T AEE £+ &Y (colorectal cancer)?] o8 @ X g8 oAtz =
o] WHo= AAsE 4 9l =

I ooXx

= A o 2 quﬁﬂﬂﬂﬁwwulgﬁﬂ wpebA E EE
a2 o9le oftor FEHE ozte] B4 &9, EE dFAA FAAY FHE MATHR AR F
lom offtHom FgHE WA EE viA, TAHRE, Wiy Ay “ﬁ*,ﬁ%%,%ﬂﬂ,%%ﬂ,
AALGA, HEA, FGAl, ¥ 2 (vehicle), WA, A o AT 2Fate], AwkHom HH Aok
Al e7Ee @9 87 FER ESgoRA AA & 5 . 7] AAS oM fEdwEe A4
T2 wglel e S-S A& 5 AR e AE ovdn

el K-ras 5017 @43 T A5 38k St (colorectal cancer)®] o' 31 X858 oFA|sH 24
s AR AT o 2AEEA AAE sk A FARE SR 22 B S ol &d T8 AlAl AA
of wkeb AT = vk, FAREY] FEeEAE A e, 2T ¥ O 99 BEoks TAT A8
dE E°l, D-2=2rE, D-wxs, D-UYE, A3 HEFES AHEE  Jdon A S HEAl dF £,
el E das, eI S, 3 EddEd S9Ed vo]2A AUSGATA EeiEHolE
80(TM), HHCO-50S *g-&3te] AME & & Slvh. L3 fANe=AN 7|5, F7I55 AHS & 5 Jdor &4

REAZA Qs d | WA 383 HEsie] AFE & 4 Q).

A7) FAAIE S d2AE AU FAAE, FOU A, Adus S
W FAMAE, 95eAAE, HAW FAAE, Hu FARAE, S50
7] FAMAI 2 gy T/\]'Zﬂ%"]ﬂr.
B oubg o] K-ras Eol3 43 T AEE
B2 okAstA fame K-ras o4 43}
A Bl

o) A2 7421 A7k B @A AN

Aol 4] Fatgo] gowAE

A 92 | SHAIEH Fa%e FRAES W FERE 12 TS 5, gz

89EE 23 dF 5o, 49 #ARE F4o] FAREHAY AAREE &5 4 WA HAHowm FFAT=
wHow ARy, B owgo] iU (colorectal cancer)d o 2 X 8§ oA AE HHI Fol
o] Fo 7172S ZAASE WS Goodman and Gilman's The Pharmacological Basis of Therapeutics,

Goodman et al., eds., 11th Edition, McGraw-Hill 2005, % Remington: The Science and Practice of
Pharmacy, 20th and 21st Editions, Gennaro and University of the Sciences in Philadelphia, Eds.,
Lippencott Williams & Wilkins (2003 and 2005)0] AHA|3] ™ =o] ).

2 ago]l gt (colorectal cancer) ¥ = X H& kA|sHE FAE9 Fo wWL olo] £FE s U
o], ﬂ A, oA g, A T8k, Fo FR, 5 HER Fojys ged g2 g AdAE Y
sto] A" 4= Qo). ¥ wgo] g9t (colorectal cancer)®l ot R X 5-& oFAISHE A Eo| Fxlo] Fo
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K}

FAE, AT, SAbe] AR 22 g2 Al oste] AAE 4 jlen, o
& Ape] A4 e el vt

N
)
2

2 oahg o] thAot(colorectal cancer)?] oW W X 88 ofx|eHEH AELS o 1x106cells/m€ o|4}, oF
2x10°cells/m ]2, °F 3x10°cells/m ©]4F, °F 4x10°cells/mé ©]%F, °F 5x10°cells/mé ©]%F, °F 6x10°cells/ml

o)A, oF 7x10°cells/mt o)A, ©F 8x10°cells/ml ©]%F, F 9x10°cells/ml ©]4F, °F 1x10'cells/ml ©]4F, ©F

7

2x10"cells/m ]2, <F 3x10'cells/m o124, °F 4x10'cells/ml ©]%F, ©F 5x10°cells/md ©]%F, °F 6x10 cells/ml

o), oF 7x10 cells/mt o)A, ©F 8x10'cells/ml ©]%F, F 9x10'cells/ml ©14F, °F 1x10cells/ml ©]4F, ©F

2x1086ells/m£ o)A}, oF 3x10°cells/ml 0]4}, oF 4x10°cells/ml ©]4F, °F 5x10°cells/mt ©]4F, <F 6x10°cells/ml

7x10 cells/m(% o]AF <F 8x10 ells/m(% oA}, mEx: oF 9x108cells/m€ o] o] K-ras Eo]4 A3} T
shu, B39 TeRe IE d7] fstd Wy Jhed WY UollA 2A4E W9 K-ras &

% s %9
A @4s T AES) BEE AT 4 A Aol

FOl'

i

3}
o
[}

o

2 3 7] BorollA BAHoE BEEHE HY, dE B9, A XE AA HY UER olFE &
8 zkel 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%,
1%, 0.05%, = 0.01% o)Wz olalE 4 rt.

<k

(i ac we
o
K
o
tio
oot

AF (bolus injection) HE+&=

lorectal cancer)d] o% %
o/, 4XZE o), BAIZE o], 12413

[0k
4
N

epAlety 2= 1A 010} 1"]7‘* 01” 2"]7‘* OVJ, 3N

= =
19 o), 29 o), 39 o4, 4% o4, 59 o, 69 o, 7Y o, 27 o), 3F o, 4F
5

_0‘
oz
—
Y
7
e
o
o
w
Y
7
e
o .
o
()}
Y
7
e
o -
o
2
N
2
H
—
ok
N
@
H
[N}
ok
o
©
9 Kon
w
ok
N
> 2 4

%0,

G ootk aEy Bael AEAe
A osby A 2 A1E A ol

2 A A7) Kras §ol# &A% T AlEE Kras §5ol% €43 T AX 58 &9 2AET 13 HolEF}
Ql(cytokine) S X33l viR|o| A Wz Mk M| E (Peripheral Blood Mononuclear Cell, PBMC)ZS ul %F3}o]
A AlE(dentritic celDE A&5A7]1E §Al9 K-ras 5o]4 43 T AELE FXst= Al 1 &4 237] )
% PBMCOl 2aF MolB711S H7lstal widste] K-ras Eol4 43 T MEE O fFusts A 2 94, 2 4
7] 22} Ao EFRQLE H7beta wiekg PBMCE i3t K-ras Sol% &3 T AlXE FFAZ & F531 A
9A g Egete EAO R 3 Kras 5014 @43 T AX 58 Y 2AHAES o] &% Kras 59l

| BT AT fE PHOE Azt AL FHOR Wk,

[e)
A&

N

4

K-ras Sol4d A3}l T AlEx9 f= ¥ Fast IVS(in vitro stimulation) @A F2] IVSe} &
7] IVS= dHollA gk @3 T (monocyte) ZHE] w319} <= (maturation) H8S F3] 97 =
% A 3E (monocyte-derived dendritic cell, moDC)E 53 & E ”L‘ﬂA K-ras Eo]l% @43 T AE &
g9 2AES HEd AN T AE} Fuld(co-culture)sts WHE oujdit}, o] wato] B by

14 %} At T AE FEE T 24E)A

i

I

T
ol
lo

e
ox

>~
%l

ast-1VSE PBMC W9 DCAIEe] thsle] A<ty & (K-ras Eo©
FAlo = 3E xlolxo] ).

FEZGANA ddoR AMREHE Kras 5old 438 T ME F52§ I =4 ES DC A2 A
293 AolEFQ(cytokine), TEE U =m0 g 4 k. uA S AE Aol BTt

L (O o B VA 1 1
Ml vy oo X

71 T 4

?H

4 ox
SE
ox
ox
=2
<)
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

S=50l 10-2753586

ol (cytokine)> QB F71-4(interleukin-4), UQEFZ-138, IFHAF HAAE F24Y A= AAH(Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF), Z%3|A}A}-a (Tumor Necrosis Factor-a, TNF-a)¥
gow A7 saro xaretddkd E2(Prostaglandin E2, PGE2)Y = Utt.

2 oatgo] o Ao wEw A7) A FZ-4(Interleukin-4) 2L FAHT HAHNE F2Y AFHAA
(Granulocyte-Macrophage Colony-Stimulating Factor, GM-CSF)& 1x} #HolEFIQIo =2 PBMCY w3+t
(Monocyte)E DC(Dendritic cell)® &3} Frsted AMEHAS™ A7) SFAAIA- o (Tumor Necrosis
Factor-a), QEF71-18 (Interleukin-18), ¥ ZZ A~} E2(Prostaglandin E2)& 23} Mo|EFIQI o=
A A EDC(Immature DO)E 5217171 H8te] A8 STt

2 o] o Ao EE}EDS_ A7) A1 GAl S 1 day B 3, AV Al 2 @Al wjde
days &< 33, 7] Al 3 @A g2 10 days & FHIE A EFHo2 g, AV A o)
717 AN E B3 7MY EEH0 R Kras 5old &4 T AEE 5T 4 e o= 43 H Fo]

A7 AEHE 12 189709 ofv|Ato R % K-ras DAY oA E (A ERE 2)oA fFrafgitt. A7

£ 1294 ofu:=Ato] Z2] A1 (Glycine, G)olA ofATEZEAF(Aspartic acid, D)2 X35 A
v, 1294 oju|iabe] FE Al (Glycine, G)olA @& (Valine, V) o2 A ZEAAY, 1304 opn|ito] F&Al
(Glycine, G)ollA o}AT2ESH(Aspartic acid, D)2 ZH ZAS on|3dit},

471 AxS(recombinant)> HAQIE o] FHAHRE 3s= A2 Eekav= DNAY 719 ¥ S 9
njsts A7) AxF EehAvE DNAE v sl FEASAA @S ddAT|aL o] & AASA HH 2 2

ofo
ot
rﬁ
2
o
Jn
i
fu)

o K-ras ol 248 T AL FE

2 o K-ras 49 A=Y T3 Hetolos *1%5%33;
o] opnito 2 R A oR dH o 2 3e F 12 F79 oI EZ(epitope(n=1,
2, 3....10, 11, 12); 94714 n& oYEZ £HS Qﬂlé}tﬂ | FJEZ(n=1 A 11)+= 3071¢] olv|x=2t AL
= E’ kol wpA|E | B (p=12)= 23709 ofr|x4t MES XS )E EESE oIEX(n=D)E AT
|

2 o]Fold K-ras®] ofv|mil MAelA o= 3}

_,d
=)
kr
24
>
117
tlo
RO
:L

H-

I EZ(n=2, 3,...12)= N-terminal 3 1570¢] olnjx=al M go] A £ o|IEEL(n-1)¢ C-terminal
Wk 16719 oAt MG AR FHEEST YR E .

o,

}7] K-ras Ao Az T3 Heol=5 7] dIAEZ(n=1, 2, 3...10, 11, 12)7} =Wl wet 2|34+
7] oI EX Aloli= LRMK-HARZ Ad" AL 5oz 3l A7 LRK-BAE F2(Leucine, L), ol27]d
(Arginine, R), ™E]2Wd (Methione, M), #Fo]Al(Lysine, K)o TAE HAZAM FAFAE 23+ FAAA
I} (MHC class 1 pathway)oll 213 F3o] 9l

FAEHAlE & Bl K-ras 5old @43 T AE 5§ 39 2A4=2 sh7]e Zo] tARIETE. 7] ¥
X (n=1)& K-ras E9®o] GI2VE X3}slH; 37] Oﬂﬁli_‘i_(nzl)ﬂ N-terminal®ll= K-ras EdWo] G12 =
galE oI EX(n=1)7} LRMK-HAHZE ©] AAFH; A7) JdIEZ(n=12)2] C-terminalelE K-ras
G13DE X8t AV EZ(n=1)7} LRK-ZAZ o AdA4=H; 7] K-ras EdWe] (13D x¥ah=
(n=1)9] C-terminalolli= K-ras W7} X35 A] g2 o|JEX (n=1)7} LRMK-BAZ v] A€},

F l-m

©

ﬁrﬂ

kil
B3

2

[H

2 o o] K-ras Eold @43 T AX 58 39 2AHES o231 K-ras SAWo|(G12D, G12V, G13D)o| of
F SolHA T AXE =8 4 o A7 K-ras M| (G12D, G12V, G13D)o sl o]« T A¥EE K-
ras Aol (G12D, G12V, GI3D)E 7IA = SAEES X 5s=d AR 718l

kﬂl

K-ras= ras @@l dFoz AE

N 1o

‘E‘ffi]', Z2 2 AEI BEE ASHAIGAANA Fod s
small GTPases wH}@olw K-ras vﬂ%A o] HgAH o F7IEH HW o] fuEE Aow Az
oh. A7) ras @] FA21 KRASE o 7HA] dEelA EdWol2 WA= oncogene o2 ez

W ras—f@dl &FY 85%7F K-ras AWl o3t oz A v}, wepa] dMEe] FdE K-ras E 1
AWolE BolAHo = ¢IAsh= T xﬂz% %%f\l?l?ﬂ HH K-ras® @4do] vAgAAos S7td s s e
AAsL] o5 A= 3 4 YA Hrh. A7) & K-ras FAo] T7HE dolEtd ATE A ko 1 o zA
A9 & (ACC), WFL RN 4F (BLCA) i AEF 4 BRCA), AF HE Ax &4F 9 AAFU Y
ZF(CESC), 24 MekE(C0AD), "W A wiaw (CLL), thdeh(CRC), wwkAd 7] B-MI¥ ¥ =F(DLBCL), ©F
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[0056]
[0058]
[0060]

[0061]

[0062]

[0063]

[0065]

[0066]

[0067]

[0068]

SS=50] 10-2753586

Fgotu LA EZF(GBM), F45 TE AZE 4FUNSC), & A EICH), A F9 A= S (KIRO), A&
T AlE S (KIRP), 3*3 =4 MEEQAL), FAE S (LIHC), ¥ A (LUAD), 3 | A= 4%
A AF(PRAD), A AdF

= [s} vl
(LUSO), ©ohEAd E4FT00D), d FNFHdT(0V), # XAdE(PAAD), AH
(READ), 3|5 S (SKCM), 9 A F(STAD), 213k A2 AlXE FH(TGCT), /A AFF(THCA), A=A HF =
T FF(UCEC) T+ A 455 UCS)Y 4= UT).

sl7lol A AAdE B 2 Ags FAs] AHe).
AA 4
1. K-ras(WT)< A=

WA K-ras oblmAb HA(MEWE 2)¢ e APt K-ras(N)E 189712] opn]mato @ o] folx
glom oluy-A L 37 & 13 7o),

Z 1
SE o] =2k 49 (189aa)
K-ras(WT) MTEYKLVVVG  AGGVGKSALT  IQLIQNHFVD” EYDPTIEDSY '

RKQVVIDGET " CLLDILDTAG  QEEYSAMRDQ' YMRTGEGFLC'
90 100 110 120
VFAINNTKSF . EDIHHYREQI "~ KRVKDSEDVP — MVLVGNKCDL

130 140 150 160
PSRTVDTKQA ~ QDLARSYGIP ~ FIETSAKTRQ  RVEDAFYTLV

REIRQYRLKK "~ ISKEEKTPGC' " VKIKKCIIM'

A7) K-ras-WIE AsdFasr=2 Hgs T pET30a HEd Yo YFHEE A= stgom A7) HdMEE= E.coli
1=l

2. K-ras(M)-ROP9] A=

K-ras Mutant Recombinant Overlapping Peptide(K-ras(M)-ROP)¢] &¥S t)x}<latar K-ras(WD) e} Hd3 W
o= WMHUEE AT A7) K-ras(M)-ROP2 K-ras o}=2b 1294 91212 G(Glycine)”} D(Asapartic
acid)® ¥o]3F G12D, K-ras o}v|x=2F 1294 X9 G(Glycine)”} V(Valine)® Woldl G12V, =+ K-ras o}
v =AF 13HA] 91319 G(Glycine) 7} D(Asapartic acid)® Wo]3lk G13DE *3t3lt}.

7] K-ras(M)-ROP 5007112] ofr|:=At MEE 7 E A& 5o s ofnte] F#apdos 307014 Fi
== shte] oI EE (epitope) = 15719 ofn| At Ado] AR FEIEE OxAYdrt. ¥ 2% K-ras(M)-ROP
o] opr)at A (HEHE 1) 2 K-ras(M)-ROP ol FEZ O] ofjm| =it A HojFT},

T 12 2 19y K-ras(M)-ROPS] AFEE FXE HoF}.

_10_



[0069]

[0070]

[0072]

X2

omn

10-2753586

o5

ol Ak A <& (500aa)

K-ras(M)-ROP

MTEYKLVVVG ADGVGKSALT" IQLIQNHFVD" LRMK
MTEYKLVVVG  AVGVGKSALT  IQLIQNHFVD  LRMK
KSALTIQLIQ" NHFVDEYDPT  IEDSYRKQVV" LRMK
EYDPTIEDSY ~ RKQVVIDGET ~ CLLDILDTAG ~ LRMK
IDGETCLLDI "~ LDTAGQEEYS "~ AMRDQYMRTG ~ LRMK
180 190 200 204
QEEYSAMRDQ"™ YMRTGEGFLC'™ VFAINNTKSF "~ LRMK
EGFLCVFAIN"" NTKSFEDIHH  YREQIKRVKD" LRMK
248 258 268 272
EDIHHYREQT™" KRVKDSEDVP™ MVLVGNKCDL™™ LRMK
SEDVPMVLVG "~ NKCDLPSRTV"~ DTKQAQDLAR'~ LRMK
316 326 336 340
PSRTVDTKQA”"® QDLARSYGIP™ FIETSAKTRQ” LRMK
SYGIPFIETS  AKTRQRVEDA™ FYTLVREIRQ = LRMK
384 394 404 408
RVEDAFYTLY" REIRQYRLKK ™ ISKEEKTPGC™ LRMK
418 428 432 136
YRLKKISKEE "~ KTPGCVKIKK ™ c1TM™ LRMK
446 456 466 470
MTEYKLVVVG " AGDVGKSALT™ IQLIQNHFVD'” LRMK
MTEYKLVVVG ™ AGGVGKSALT"" IQLIQNHFVD "

FEEERE o2t A

(AW 5 K-rasiTS 7| Z0% Hol3els
A ELLEL n=1) MTEYKLVVVG' AGGVGKSALT” TQLIQNHFVD”
AAEZ2(E2, n=2) KSALT” TQLIQNHFVD" EYDPTIEDSY" RKQVV"
NI EL3(ES, n=3) EYDPTIEDSY" RKQVVIDGET" CLLDILDTAG "
NI EZ4(EL, n=d) IDGET” CLLDILDTAG  QEEYSAMRDQ' YMRTG
A EL5(ES, n=5) QEEYSAMRDQ" YMRTGEGFLC™ VFAINNTKSE""
NI EZ6(E6, n=6) EGFLC” VFAINNTKSE” EDIHHYREQI™ KRVKD'”
A ELT(ET, n=7) EDTHHYREQI'" KRVKDSEDVP' " MVLVGNKCDL '™
NI EZ8(ES, n=8) SEDVP"™” MVLVGNKCDL™ PSRTVDTKQA™ QDLAR™
oA E29(E9, n=8)

PSRTVDTKQA™ QDLARSYGIP'™ FIETSAKTRQ' ™

o 3] £ 10(E10, n=10)

140 150 160 165
SYGIP ~ FIETSAKTRQ  RVEDAFYTLV ~ REIRQ

ol M £ 2 11(E11, n=11)

RVEDAFYTLV""" REIRQYRLKK  ISKEEKTPGC'

A E>x12(E12, n=12)

170 180 189
YRLKK ~ ISKEEKTPGC ~ VKIKKCIIM

ol ] & 2 1-G12D(E1-G12D)

MTEYKLVVVG ADGVGKSALT" IQLIQNHEVD

o 3 E3Z 1-G12V(E1-G12V)

MTEYKLVVVG AVGVGKSALT  IQLIQNHEVD

of| 7] E 2 1-G13D(E1-G13D)

MTEYKLVVVG' AGDVGKSALT" IQLIQNHFVD

}7] K-ras(M)-ROP2 &4

o = oX

<= Azl

7] 3} 3}
gate] AAAZT. T

3. K-ras(M)-ROP ¥F-&A 2389 H4

_11_

(Genescript Co. Ltd.) pET30a ®E o] FZ(cloning)dt 2™ E.colio] &
H e ALe APC(Activated protein C)E o]&3te] dutdl= Wy oz K-ras(M)-ROP



[0073]

[0074]

[0075]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0084]

[0085]

[0086]

[0087]

S=s35 10-2753586

olo] Wx gl k3 AM|E (peripheral blood mononuclear cell, PBMC)oll A K-ras(M)-ROP¢] ®F&-AlS A3
| 23839 12238423 (enzyme-1inked immune absorbent spot assay, ELISpot assa

T 2+ 2 9ol K-ras(D)-ROPo w3t PBMCO] WHSAS #A43 A3E HoJFErh. wld A% ELISpot (IFN-y)
assay®] SFC o|m| A& HolFm 39 BE ELISpot (IFN-y ) assay® SFC ZefEZE HojFr},

WA g zx¢Ape] WEg - Eukso|A] oz PBMC(LP-1 PBMC, LP-4 PBMC, ¥ LP-6 PBMC) 1X105cell% bt
(seeding)dle] MEAFE & AdYUS A, A7) FYPo 2 K-ras(M)-ROP 5Sug/mb, 1.0ug/mb, 0.1lug/mlS
Abg3tg o AU ZT(positive control)®EA]  anti-CD32  AF&3IRAtE.  AME¥|IFL 37C, (0, 5%,
overnight (0/N)¢] o w2 #3s}gon wjekst AEE [FN-y &2 AM3te] SFC(Spot Forming Cell)E ¢lo] #
AR, A A3} 42l PBMCE LP-1914 K-ras(M)-ROPol] gt wk-g-Ado] 713 45 Aoz 31U},

4. K-ras()-ROP =" 5o|F (D3+ T Al¥E v & &4

AF7]1 LP-1 PBMCOl wWh3d}e] K-ras(M)-ROP s=eo] W& K-ras(M)-ROP E9o]4 (D3+ TAHXE H &S
= 9I38le] LP-1 PBMCl 39S A2]3k & IFN-y capture stainingS F83staL oS BA% ).

T 38 B wg o] K-ras(M)-ROP ®5:o] w2 LP-1 PBMCY K-ras(M)-ROP Eo]% (D3+ T A% H|&S 243 4
B2 BHoFEt, #Hg A= ELISpot(IFN—y) assay?] &7 SFC olvx]& HoFH mjd B: ELISpot(IFN—y)
assay® F7E SFC 2#Z2 HojFErh. #ld (= IFN-y capture staining® €8 ¥ WES HoFw g
D= IFN-y capture FACS #4235 HoFEth. #ld Ex I[FN-y 4] D3+ T AX H& (%) II=ZE
HolET.

WA LP-1 PBUC 1x10°cel 1S 5} (seeding)dte] At & Fr22 wa)she] 39 (K-ras()-ROP Sug/ml, K-
ras(M)-ROP 1.0ug/ml, K-ras(M)-ROP 0.1uxg/ml)S A28k ch. T3k 3dF WAal(Tetanus toxoid vaccine, TT

X)S Spg/ml, 1.0pg/méo 2 23+ LP-1 PBMCH anti-CD3
Fujke 37C, CO, 5%, overnight(0/N)e] FAC 2 4335}

Sz (positive control) 02 ARE3FATEH. Al

N

oA 4587E woksla 22 A% 4 (2" detection andtibody)$t (D3, CD4, (D8, 2 (DI37< A e]dh= o
2 F3sAtt. A7) IFN-y capture staining®] F&8¥ LP-1 PBMCE A|EA}F8A 274X (Fluorescence
activated cell sorter, FACS)E o]&3to] MEEANS E433%.

I[FN-y capture staining® @1l A% LP-1 PBMCO] 12} £33 &4 (1" capture antibody)ZE A &d % 37°C
o

A3 A3} LP-1 PBMCO sxol we} 39S AgskA U K-ras(M)-ROP So]2 (D2+ T AE H]&o] F7letes A
o] g o= ”71 ELISpot (IFN-y ) ZAzpe} & dx)skdch. wheba] LP-1 PBMCS] wHg-A
ROPO] % o&Hom =73t Aow BT}, w3k LP-1 PBMCO| K-ras(M)-ROPo] th3aF vl
A7 sk A3 K-ras(M)-ROP 5ug/mls A28l A% K-ras(M)-ROP Eo] D3+ T AZY H|Eo] 2.4% £+ A
o= FEr},

T FFo e FY SolF (D3+ T AX v & Hja £

LP-1 PBMCol K-ras(M)-ROP(500aa), K-ras;s.Wild-type(Peptide Wt, 24aa), T+ K-ras; =W o](24aa)E A
Z & F P 5olH D3+ T AIE wES vl #4830

% 4 B 2ol K-ras(M)-ROP, K-ras;oWild-type, 2 K-ras;u=dWolo] thsh LP-1 PBMCY 33 Eo]%
D3+ T-ME H&S BA3 2492 HoFEoh., 9 A= K-ras(M)-ROP, K-rasi;oWild-type, 2 K-ras; = WHo]
7} A2]¥ LP-1 PBMCY] IFN-y capture FACS BA1A¥E HojE)h. sid B IFN-y #H] D3+ T A% B & (%)
JYZE HolEH | dd e 3 5o] D3+ T AXE vS(%) 2IH=ZE X2 A3 A3E HoFE}h, No Age
A7) (effector) TS AFES RS onshy, @CD3= Fddlz=w(positive control) =4 anti-CD3E AF&-$F A
< 9y,

}\01'7] K_r8.51724%ﬂ%°]&\: K-raskMWild—typeOﬂ/ﬂ 12‘1}]_7%“ o}'ulb’.}l‘l‘?_] G7]’ D, >Tr= V= f(]:‘?j_r‘ﬂ}h% 12‘?1_&“ 0}"1]5';
A1 G7F D' A (Pep.G12D, Pep.G12V, Pep.G13D)S oJw|gtt}. &l Eold (D3+ T-AHE &2 AJ7|et 5L
HHog HEA3on oz K-ras(M)-ROP(500aa), Peptide Wt, Pep.G12D, Pep.G12V, 2 ep.GlBD A&
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[0088]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0099]

[0100]

[0101]

SE=50] 10-2753586

A=

A8 A3 Peptide Wteoll ¥-§3F CD+ TAIXE EA5 A 29%ke™ Pep.G12D, Pep.G12V, Z Pep.G13Dol] HE-&-
(D3+ T A <A 0.31%(Pep.G12D), 0.11%(Pep.G12V) = 0.25%(Pep.G13D) & #AA 3] *F& AL Flxrt. 4
7] A3 K-ras(M)-ROPol| ¥H&-&te] F 2% (D3+ T AL H]Fo] 2.41%YS 7Hord ul 247]9] ojnj=2to gz
g FAElol=Ql omExNlo 2= 3¢ Eo| (D3+ T MEY L7t nusitt= AL )i},

6. K-ras(M)-ROP & Fast-IVSE ©]-€3} ROP-T AT A=

A7) AdAFNE wpgo® K-ras()-ROPel k&3t (D3+ T AMEROP-T AE)E AZeFGATE. 2 dox=
Fast-IVS(Fast-In vitro Stimulation)< %&3}o] ROP-T A|XEE A|Z3} ).

= 5% B 2ol Fast-IVS 383 No-Cytokine 3RS w3 A3E wojFtl. sjd Ax Fast-IVSE o] &3
ROP-T AlZ9 AxsA 2 H7F A = ROP-T AlEe EA B4 #AL BojFrr. g9 BE Fast-IVS &4 %

23} No-Cytokine 274 ZZAA ZZ% T MXE9 IFN-y+ D3+ T AX HES Hust 233 RoFo),

’37] Fast-1VS ¥4 F9S o] &3l &Y 5ol4 D3+ T HMEE fFEshe A AolEFIS AHelste] AxX
3 .

FE(Cell Bpansion) & FAsHe 42 A0 548k A2 5402 @, ool watel 7] No-Cytokine
FHE B0 oJal FEE FU Solx 3+ T Azl diste] AolEsele ALehA @ A FL 74
e e 590w a

}7] Fast-1VS &2 AMX FFHo| A& MolEFQ (cytokine)> S1E]F71-4(Interleukin-4, IL-4), IH+
YAAE ZF2ZY A= Q1A (Granulocyte-Macrophage Colony-Stimulating Factor, GM-CSF), ZSIAII1A}-a
(Tumor  Necrosis Factor-a, TINF-a), <IE5Z-1b(Interleukin-18, IL-1B3) % 2 xE=dd
E2(Prostaglandin E2, PGE2)o]|t}.

7] % 32 = o] Fast-1VS &3 No-Cytokine &3S R},
F 3
Fast-1VS &* No—Cyvtokine & A
Day-0 LP-1 PBMC Seeding with Ag, IL-4, and|LP-1 PBMC Seeding Without Cytokine
GM-CSF
Day-1 Adding TNF-a, IL-1B and PGE2 No Cytokine Adding
Day 3 Expansion Expansion
Day 5, 7, 9, 11, 12 Media Adding Media Adding
Day 13 Harvest Harvest

A3 Fast-1VS &4 A No-Cytokine FFHT IFN-yE EH|sl= &Y 5ol4 (D3+ T AE H]&o] 47}
% o ol F%H slo] FAFYL,

s

7. ROP-T MXE A|Z4§ Fast-IVS FAH HH3}

K-ras(M)-ROP9] ¥ = 2 Fast-IVS FAHZAE WAHS ROP-T AH*E AZE Fast-IVS FTAHES
HZA 33k, dl7] F 4+ Fast-1VS 349 HAH3E 93 AN S HolFE),

¥ 4
AA 1 A A o2 AR 3
ARz Scale PBMCs 10M@24wel | 10M@24wel 1 10M@24wel 1
Cytokine A ZAF JW Creagene JW Creagene JW Creagene
K-ras(M)-ROP ng/ml 5.0 1.0 1.0
Fast-IVS(¥]#] AIM-V) 7]%} |Days 5 5 7
Expansion 7]%t Days 10 10 10
A8 A3 Expansion Fold No Ag-T 45 34 55
ROP-T 55 49 65
Helper T cell No Ag-T 54.7 35.8 21.1
ROP-T 64.4 75.3 60.4
K-ras(M)-ROP specific T  |[No Ag-T 4.6 1.1 1.2
cel I(IFN-y +, CD3+) (%) ROP-T 19.7 18.6 52.9

_13_



[0102]

[0104]

[0105]

[0106]

[0107]

[0108]

[0110]

[0111]

[0112]

[0113]

[0114]

S=s35 10-2753586

APA B ANl ROP-T AlE7F S35 Zlo] alElon A 9] Fast-IVS 3742 K-ras(M)-ROP9] A
7 5% 1.0pg/ml 2 Fast-IVS 713F 79 ¢l Ro = =9},

8. ROP-T AIX EA ¥4

K-ras EdWo] o]y E= (epitope) 28 3S FHste] FZ % ROP-T AEo EAS E43513tE. ol ¢35}

PBMCEZ ¥ A7} 4=A]24A 3 (Autologous Dendritic Cell) S FE3taL 7] 27 FAGA X 39S 7HEAA
g Eolzel T AEE A= F e 39 724X AlE(Antigen pulsed Dendritic Cell, Ag pulsed D
0OE Alxste] ROP-T Ao wHgAS Attt 7] whgAd2 AA= IFN-y Y] T HX v]&(Re-
stimulation IFN-y secretion T frequency)(%)w AESle] B8 .

LT 6 B ko] ROP-T A Eo] 3k K-ras SWo] o|gEX 22y A3E WoFth, sld AE [FN-y+,
CD3+, CD4+ol thdh FACS X Z2¥= HoFt}h. dd B 24 ¥ A IFN-y &0 T AlE v)&9 AXE HE&
(9)S 43 A39E HAFo).

WA 27} A A E (Autologous DO)E 44 7F wjekslar 3o ZHZAIA Ag pulsed DCE FHEHTH. A7) Ag
pulsed DCE= 96wellel 5X10‘cells/100u(%2 B39, K-ras(M)-ROP Eo] (D3+ T MEES A7) 96wellel
1x105cells/100/,a€7} FEE B35 A7) Ag pulsed DCE K-ras(M)-ROP E-©] CD3+ T A|XES] AMXES7F 1:209]
H] o] H L= 59t Ag pulsed DC® K-ras(M)-ROP Eo] (D3+ T M3E7} 3 e wjx) = 4X 75k vj<kstglct.
A7) FACSE o] &-3to] njdd A|EE9] (D3+, (D4+, CD137+, IFN-y cap, & IFN-y #8°] T A% v & %)< &
sttt A7l Ag pulsed DCO A Zol A3 Y2 K-ras(M)-ROP(500aa)(ROP_DC), K-rasiswild type
peptide(WT_DC), K-ras;2G12D mutant peptide(G12D_DC), K-ras;»sG12V mutant peptide(G12V_DC), = K-ras;
%G13D mutant peptide(GI3D_DC)olAT}. gk HwE 93t IFU(Ag) §lol A7 (effector)THE ARG
DC(NoAg_DC) & Al-8-3}31Th.

A A3 ROP_DCE AFEste] AAE3E 749 (D3+ ROP-T A|XEeol] E£A18l= K-ras(M)-ROP Eo©] (D3+/CD4+ T A|E
9} K-ras(M)-ROP 5-©] CD3+/CD8+ T Al2Z<] Hl&(%)o] 27} 10% E 5% Zo] A=A, G12D_DCE A-E-314
ANAE 749- D3+ ROP-T A|Eol &AsH= K-ras(M)-ROP Eo] (D3+/CD4+ T AEL K-ras(M)-ROP S-o]
CD3+/CD8+ T A2z ul&(%)o] ZH7F 1.5% 2 0.5%0 Aol 21w qlrt. G13D_DCE A3t AAF=3F 49 (D3+
ROP-T Ao Z&A5F= K-ras(M)-ROP Eo] CD3+/CD4+ T AlEF K-ras(M)-ROP Eo] (CD3+/CD8+ T A|:E<¢] H &
(%)o] 247} 3.0% 2 1.5%0 Zo] AT, olo] wkale] Wi DC 2 G12V_DCE ARg3ste] AA=3E 9 K-
ras(M)-ROP o] (D3+/CD4+ T AME2} K-ras(M)-ROP £©] CD3+/CD8+ T M E7} Ao AEHA &drt.

9. ROP-T M| Xe] HLA A& &4

X% ROP-T & K-ras G13D mutant o] T A3ES HLA AdH(restriction)S &elslr] Yaf <7 Wdg &Y
(Human leukocyte antigen DQ, HLA-DQ) olAlo]E 43 3}3ic).

T 78 B o] HLA-DQ blocking ol Alo] A3E ®olFr),

WA F9S 7Z=AIZ] DC(Ag pulsed DC)E A3, A7) Ag pulsed DCO] Ao AFE3E U2 K-ras(M)-
ROP(500aa)(ROP_DC), K-rasi;owild type peptide(WI_DC), K-ras;2G12D mutant peptide(G12D_DC), K-ras.
24G12V mutant peptide(G12V_DC), = K-ras;»G13D mutant peptide(G13D_DC)o]Sit}. A7) A %3 Ag pulsed DC
o Wdte] 1A)7F5<er HLA-DQ SHA|Z A gdls Wyo=z HLA—DQ blockingS A A3}, HLA-DQ blocking@ Ag

pulsed DCE ©o]&3&}o] ROP-TE A A (re-stimulation)dF 5 FACS ¥4& 53l IFN-y+, (D3+, (D4+E 43}
pA=

A3 g9 uEo] T MEZ(NoAg-T)2 AAF=ol ARk DCe T/ 2 7] DCol ik HLA-DQ blocking®] &
of Z#gle] IN-y & #Hlehs (D34CD4+ T AlZe] ulgo] mm|gk sox SRlw iy, o]o] §ato] ROP-T Al

[e]
= ROP_DCE Ag3to] A=Al = DCol thdk HLA-DQ blocking o %ol Ar#glo] IFN-y & ®H|3I=
(D3+CD4+ T AEZ H]Eo] 15% ooz Zrlste Aoz gelgdry. @dk ROP-T A3¥E+E HLA-DQ blocked
G13D_DCE ol g3te] AATFES e AS IFN-y S FH|SE= (D3+CD4+ T xﬂ;A H|-&o] HLA-DQ unblocked
G13D_DCE AR&3te] AA=F A -5-of dilete] 6% 7+ 74 (7% —1%) k= 2ol gl HAT.
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[0115]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0125]

[0126]

[0127]

[0128]

SSE35 10-2753586
AvpH o B wve] ROP-T AL ROP @lo] Sol=oln] HA-DQe] A= olm (13D EAMole] Sol4e
olx (D4+ T M2 TFHE Fidhe Ao dter).
10. W=EF native K-ras-T M XS} peptide mix-T A|¥e] vl
K-ras(M)-ROP2] K-ras Ed®old g o]l whs F =5 7SSt

= 8L X dhgol AW [FN-y S EH|(IFN-y+)3F= D3+ T Al¥9 v &S BoE=r). HA K-ras(M)-ROP E=+=
native K-ras(189aa)& FYoF A3} Fast-1VS 34 o] &8sl T XS F=3Ftt. E3F K-ras;qwild

type HEFO|= | K-ras; G12D NEFO]= | K-ras;»G12V FEloO]= | 2 K-ras; »,G13D FElo|= EIES 3oz
Abg-38k= Fast-1VS & o] g3t T AX2E FESIGT. dxToZE ddgle] HAP7|7s AEsHE Fast-
IVS &85 ol83te] T Aﬂi—i— frEstdtt. 47 f%8 T AEE ROPDCE ol &ate] AR =3k FACSE o] &3}

o] IFN-y+ CD3+ T M3E9 H&S FAs)
3t7] & 5% K-ras(M)-ROP] K-ras EWolo] tlgk So] 4l uhg AAEHE BofEr. 87 & 5
o 9lojA K-ras epitope wild type Native K-rasiu(24aa)E ©|7|s™; K-ras epitope G12DE K-ras-
2G12D(24a2) 2 o)Wl ; K-ras epitope G12VE K-ras;»G12V(24aa)E W&} ; K-ras epitope G13DE K-rasi-
2G13D(24aa) & < v 3t}

5
conditions Fast-1VS Expansion
Antigen Cytokine Days Media [Days
No Ag-T - DO:IL-4, GM-CSF 7 Days Alys+IL |10 Days
ROP-T  |K-ras()-ROP(8.5 uM=5pg/ml)  |D+1:TNF-a, IL-1b, ~2F5R3%

Pep.-T  |K-ras epitope(24mer) 4% &% |PGE2
E(wild type, G12D, G12V,
G13D)(8.5uM)

WT-T Native K-ras(8.5uM=2¢g/ml)

AAA FAE AMESHA] L Fast-IVSE &3
8% Tl Aom FAHJY. K-ras(M)-ROPZ

D3+ T A|E2] H]-&o] 37.4% 5
= Fast-IVS & ol fFresk T AEWNT-T A9
1% A}, K-ras;gwild type FEFO]=, K-rasi»,G12D
ol Z9ES o7 ALg3tE Fast-IVS 3A4S &

ulgo] 19.0% 79 Ao FHAT}.

FES T AENo Ag-T)Y % IFN-y+ CD3+ T AlE9 H]&o]
FAo 7 AR Fast-IVS 58S Za §%3% T A1Z(ROP-
o gal= Aow eEQt}t. Native K-rasE 3Jo &2 ARE3E}
N-y+ CD3+ T AlFE2] H]&o] 18.4% 52 Ho=w 3

IF
FEPol =) K-ras;»G12V FEPo] =, E K-ras;»G13D FE}
3 =3k T ME(Pep_T)e A% IFN-y+ CD3+ T Al¥E9]

o °<
mlo +

A3l K-ras(M)-ROP o] Native K-ras T+ K-ras S| S Ed3l= dUEZE ALRSE= AR 249
7bE S5 IFN-y+ D3+ T A f% &7 ole oz g,

11. ROP-T M= M=E 54 &7 <l

Fast-IVS 345 &3 5% T AlZROP-T)9] HHE &3l (killing) EFE EIsIGlTE. ol & HAste] FHHet
(breast adenocarcinoma), é‘*”i(melanoma), A A (colorectal adenocarcinoma), o2

papillary adenocarcinoma), W+ HA|¥E%(lung large cell carcinoma)®] A|¥F9} ROPS 4
£ Fast-IVS 4L o]&3to] F=3F T AlE(ROP-T) EE FIE AFE3HA] FE Fast-IVS TAHE o]
S T MXE(LAK-T)E &A1 wigste] Z2+2he] T Maart 2 M EE dely f3lsh=x] &3818l .

71 6€ 7t Fol AEFA oF B ARE wozr),

Z6
A v Plees K-ras =< HLA-type
o] HLA-A | HLA-DRGBD) | HLA-DQ(BL)

_15_



[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0138]

S=501 10-2753586

MCF7 Frga et B7 ey 02:01, 02:01 15:01, 15:01 06:02, 06:02
(breast
adenocarcinoma)
526me SAE N 02:01, 03 - -
(melanoma)
MDA MB231 et G13D 02:17, 02:01 13:05, 07:01 03:04, 03:04
(breast
adenocarcinoma)
SW480 o A o G12V 24:02, 02:01 13:27, 15:01 06:03, 05:01
(colorectal
adenocarcinoma)
NCI-H441 A G12v 03:01, 02:01 13:23, 14:10 06:07, 06:07
(lung papillary
adenocarcinoma)
T3M-10 o o) A G12D 24:02, 11:01 11:01, 08:03 06:01, 03:04
(lung large cell
carcinoma)

B4 fA% (breast carcinoma)®] A EFQ MCF79} A% (melanoma)2] A|3EFC1 526melS K-ras?t &Y
Qo EdHol= AEHA e Aew FHgon o (breast adenocarcinoma)] A EF<1 MDA MB231

S K-ras G13D =HwWo]; @A (colorectal adenocarcinoma)®] AJEFC SW480 2 #HFFA < (lung
illary adenocarcinoma)®] AEZF¢ NCI-H441¥ K-ras G12V EdAwo]l; 2 #H M2 (lung large cell
carcinoma)®] A FEFS TM-10S K-ras G12D EAWol S Edala e Ao=wm ey},

% 9% 2 o] ROP-THIES] ehAlZel et 544 A%E st

A3 2 dge] ROP-T M= ROP FUAEE FaskA] &2 LAK-T Ao tinjste] A, 4%
ANxE, FAGAE, AFFAGAE, 2 dgAEgdAzd gt F40] fFou|gt FEoE 2 Fo=E IRl
Sk,
gt AAREE xS 5 F HlA-typing R K-ras EdWold digk HAALE F333lT).
3t7] ® 72 gt FARRE 53 dAE(primary culture)el Wit HAPAIAE HoFTL.
F7
Slees K-ras o] HLA-type
HLA-A HLA-DR(B1) HLA-DQ(B1)

i 4ek(Colorectal G12D 02:01, 24:02 04:06, 12:01 03:01, 03:02

cancer)
A7] et ghxte] dhxz o 2RE primary culture 33l A AEE F553 ROPS Fgo= ALE3)
= Fast-IVS &4& o] &3] Sk T A3 (ROP-T) v FHUS A183FA] &+ Fast-1VS 34S o] 83td f=

& T AZWA-DE I dlFstel Ziztel T A FGAZ BFE Avht JAskEA Fsan,
o

ih)

102 & g o] ROP-THIEZS] th3< a2l Aol ek growth curveE w43 A3E HAFET. AY
H gl o] ROP-TAIZE LAK-TA ol thu]dte] 10%71%F thA2e] S A6t Aoz 3o

Ko

PAAA AEE FAL Al ¥ owgel A Pl Ex oS dEss oujelw, ol
woagel Mok aREAE g, ¥
o WHZRE Moluhd gtk A Gl A P,

e lo

of &4 riz
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SS=50] 10-2753586

=9
Ed]
E1-G12D E1-G12V E2
KrasG12D KrasG12V KASLT....RKQVV

(1-30) (1-30) (16-45)

EYDPT...LDTAG IDGET...YMRTG QEEYS....NTKSF
(31-60) (46-75) (61-90)

EGFLC....KRVKD EDIHH....NKCDL SEDVP....QDLAR
(76-105) (91-120) (106-135)

PSRTV...AKTRQ SYGIP....REIRQ RVEDA....KTPGC
(121-150) (136-165) (151-180)
E12 E1-G13D E1

YRLKK....KCIIM KrasG13D
(165-189) (1-30)
E82
A No Ag +KRAS(M)-ROP  Pos.(@CD3) B,
) G ELISPOT_IFNy
LP-1 i et I NoAg
PBMC ¥ -E B +KRASROP (50 uwiml)
100
x
14 'D“ 50
—'i ‘R\:‘E‘ = o
L s LP-1 LP4 LP-6
LP-4 L ||, S
PBMC
[ [o7 Gl
LP'G 11 m‘” .-_'._"-‘,""
PBMC |” %i
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SS=50] 10-2753586

=83
A. ) +TTX(L0) +TTX(5.0) ROP(0.1) ROP(1.0) ROP(5.0) @CD3
a1 ot 3 1 & [~ & T
LP-1 " 3
PBMC 3 i & ¥ &
a T""..'-t_k
) = 6 8 = 5 20 '
B. ELISPOT_IFNy c
o)
=
& 1 NoAg
i) =3 TT41.0)
- EZ3 TTX(5.0)
l;; E m?;: - 1" capture antibody
“ 5'0 - 37C incubation (45min)
z ER ROP(S.0) - 2 detection antibody
= (with CD3, 4, 8 137)
L-4/GM-CSF)
D. E. IFNy+ CD3+T (%)
* 0 kg
) +ROP(0.1) +ROP(1.0) +ROP(5.0)  _
xii Ejuw: [T ,.;nm ] LT ,-.:lﬂl [T _.;:n an %I 0 ROAD1)
=z ; { £ ROPT10)
w1 i " ﬁ' - RORE )
PBMC izt L& Lol I
Ila c.a‘ i? _u-_ l@. o8 | ié il %
' : = ———*"ep1ay " ey
Er4
A,
No Ag @co3 KRAS(m}-ROP  Peptide Wt. Pep.G12D Pep.G12V Pep.G13D
| e e 1 S on f1m . . e ™ oan oo -
wa EF | A | | i |
PBMC | . : ‘ ‘ - - | gl
o, O &6 & ©_ 0.0,
ke S TR R L e TR D R e i B
B. C. - Normalized IFNg secretion CD3+T

IFN-g+ CD3+ T calls{%)

Pep.GI20 | PepGI2V | Pep.G13D
025

Ag

KRAS{m}-RO
| P | Pep. WT
LP-1 PAMC

241 -0.19 0.31 0.11
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SS=50] 10-2753586

A. ~7d 10d:
‘—l PBMC *’| Fast-IVS P- Expansion |_-v:| Harvest |

4d

@ Mo cytokine

@ Fast-IVS

APC

ays
Autologous DC —-{ Ag pulsing DC r"

Re-stimulation

olME

Teel [ @D = ::;‘::
B.
PBMC No cytokine-T Fast-IVS
{LP‘]-) B-AGH €SN L I POED)
IFH-g+ COM T(%) IFHgé €D+ T(%) IFN-g* CO3* T (%)
25 25
Expansion = NC_NaagT 20% O ACpeRgT
» - | i =EE g e
0 2% B 5% T
H £ ;
L]
o ’j ¢ & ¥ L
EH6
A.
[ Ja:3] No Ag:DC ROP-DC Wr-0g G110DC G1rv-DC 613-0C
!-. - - - - e :u- - - - - . .Hl! -
Em.-rl.l: LM iy i iy iy
i — (St e = = - = SE———
8 iy | e— .
g @l NoApDC | ROPDC ] WioC GIZDOC |  GIVBC ¢ GlID-OC ]
=" . - - § = - . ™ . - s e § .
et B g | | s
s 1 ‘ '.‘ ie. ] j ' - r._. .-’ . . E! ‘ 1 i
= = R il I T = l'..:....mhi
e Mo Ag-DC ROP-DC Wr.-0¢ G120-0C G12v-DC G13D-DC
E-' - e - = = - - - o e = - s
No Ag.T b : - | { t i : i :
» I_.b REE_ 1__‘: R T | & ( &
E o i Lo = = et o
g eco3 Mo Ag-OC =' TWOPDE 1 wroc ]'Eﬁé'&"‘] GIV-DC f‘é‘:’ﬁ&"‘}
5 !nl - T- . E:-- - :w - i-r - i ™ i- i“ .- i
| worr 4 sl - H { i :  f i
i & i o] | & 1 & | @ i & H
Bl e ity el iy
B. Re-stimulation
IFNg secretion T (%)
ﬁ - O COMICDEsT
= BN CD3+/CO44T
g 10
g 5+
E 04 T =|. T n.l-

$ &5 & F
“F#‘J o"'P a“'c‘ o
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k1
g
N

N
o
]

-
Lo
=3

relative IFN-g+T cells(%)
T

S=S3 10-2753586
CD3+CD4+T (%)

Bl NoAg-T

[ (DQ block)NoAg-T
@8 ROP-T

I 3 (DQ block)ROP-T

(9] (9] < < (9]

& & &8 0‘,5‘5”0@09

Re-stimulation
IFNg+CD3+T (%)

40- 374

X

! 30

3 -

.

ﬁ o 19.0 184

é,-m— 8.0

T o

>
>N
Ve

“%
oy
%

.,
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k1
N2
©

Cytotoxicity (%)

Live cell number(x 10*8)

SS=50] 10-2753586

RFP-killing
(ET=101)
100 -
] LAK
B0 - . @m ROP
i -
60
i
40-
20- H
D | | | | L] | | ]
PP S P S
& epzb -("& éo‘ﬁﬁ h’bﬁ? “55‘
40- - |AK
-2 RCP
304
20+
10+
u-
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SEE05] 10-2753586
A dE S EHY

Ofo| 2= 2&5tAE MESSF mtHo| EELILC

SOUS JHX| D Q&LICE Acrobat Reader PDFEOIE HIZoHR| &= E2I2A|(3E, TO|0EA ATLE| &)

= 25 POF= HEIS
o] Z2 H=Ire! HI|2HH|Et=|of /25 2 Acrobat Reader PDFEO| %] = 25 PDFE Ct2 2 C dho} st H0{0iA]

ZB[BHFAI2| BIZILICH
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