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A 9 X858 oAEH 2AFES o]85tH K-ras ¥ olYE K-ras EAWo HEHE AAYE 53], #
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A+ 1

K-ras 50|44 @43} T Ax 58§ &Y 24E; 7 AolE7I](cytokine); & 2E¥sh= WX A FX3 K-ras
Eold #A3 T AEE ¥33l= ¥ F5F4 A9 (lung papillary adenocarcinoma)?] o® Ei= X 58 <2k
st 2AQERA,

L8 Y 2AES AEHS 19 ofH| =t DR o] FojF K-ras AW
= o= ¥gstH; 7] Ae]EFHI (cytokine)S AEFZ1-4(Interleukin-4),
FHF AAAE F2Y A=21 A (Granulocyte-Macrophage Colony-Stimulating Factor, GM-CSF), %3] A}FQI1IA:
- a (Tumor Necrosis Factor-a), AEFZ1-1B(Interleukin-1p) ¥ XZAElZ @4 E2(Prostaglandin E2)&
E3kate s A ¥ 54 A9 (lung papillary adenocarcinoma)& K-ras £¢Wo] Gl2V7F AEHE EA O

hy A
-
2 3= ¥ 54 A9 (lung papillary adenocarcinoma)?] o = X858 okA|shE XA Eo|H |

H
i

371 K-ras 5old &3t T MEE 7] Kras Sold @43 T AlX 58 3 24EI 13 AolE7
(cytokine)S ET&= vix|ol| A T2d N3l A 3 (Peripheral Blood Mononuclear Cell, PBMC)ZS wjokdle] <=
A4 M E(dentritic cell)E AEA7]1= Ao K-ras 504 &A43 T AM¥E Fst= A 1 @A,

’F7]1 wlgE PBMCOl 22k MolEFFIS H7Fstar widsle] K-ras 5ol4 43 T AXE ¢ F=3c A 2
a2

7] 22k Mol EFRIS H7Fstal wlYst PBMCE wldste] K-ras 5ol4 &4 T MEE ST3HAI & 53
A 3 WA= £,

471 K-ras 5ol4 248 T Ax F=d& & 2AHAE2 ALGHE 19 ofredt Jd= o] Fol K-ras W

ol A= T3 Heol=E FadEow x3em;

271 12 AolEFFele Qe F7-4(Interleukin-4) 2 FHF HAAE FE2Y  A=FAAH(Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF)o]™;

71 27 Aol EFIRIL Y AFIAL- a (Tumor Necrosis Factor-a), EFZ1-18 (Interleukin-18), % =

Z2~EbF @Y E2(Prostaglandin E2)Q AL EAH o7 &&= K-ras S04 &4 T ME $58 Y A=

o] &3t K-ras 5ol4d &3t T Axe fx WHoR AxHe= AL EHOR v ¥ 74 AdE(lung
= ¥

€ AT =4

KN
=

papillary adenocarcinoma)?] o¥ = X

] A

7l & & of
B g K-ras 5ol4 A3 T AxXE 883t ¥ F5F4 A93E(lung papillary adenocarcinoma)®] ofH
9 A5E FATH 2AHE L o] A #g Aot

AAFAAEHE oF B HGAE GASAA o AT HRE Folv ARPeE ¢F FolAl CIL(Cytotoxic
T Lymphocyte) & WO 2 FidtrALt o5& Fiste] A E AFEA7IE ot AadeAsy 5 WY
MFEES o] g3l= WH OS2  Lymphokine activate killer (LAK) HAAE X 8Ho] gtl. A7) LAK HIAE X
EHS &, FdsH, A A5Tel A Pu & SFAEd gis) 1740 dRATNES BAFEn. 1y
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s dstel= HA
ol

2 o] AL K-ras FAA| olv|ngt AE B EAROIE XFIEF UARIHY AxF VeEs o]&3te] A
zHo] AAA ma&Ao] Hold Kras 5ol% €43 T AlX f=& Loﬂ—o—i fr=¥ K-ras 5014 @43 T Al
X5 ¥gst= ¥ F5F4 AYE(lung papillary adenocarcinoma)?] o® % X858 FAEH ZAHE 9 ]9
AzY S Agsted ATt

£ 2w 71&d 548 olshel Wyel FAF AW, F7el W W wud ela] ud pAe

e K-ras 514 &
Sol# @43t T Axs E3hst= 4
% = 2

| 2AES AFshs

g 39 2A4E29 HolEFFe (cytokine) S ©]&3dte] FXE3F K-ras

X oF#(lung papillary adenocarcinoma)®] B 2 2188 <A st
- ¥ 54 A<E(lung papillary adenocarcinoma)?] A¥E =
K-ras, K-ras Z4dWo] GI2V, K-ras S9Wo] GI2D, T+ K-ras Z4dAWo] GI3D7} #AEHE AS E

olEE AMEHs 22 HOM K- rasA oAt A Ho A o= hute] ofm| gk o ZEE] =214

gk S BRI F 79 oI EZ(epitope(n=1, 2, 3....10, 11, 12); o7]4 n< dPYEZLY]
THS ouEhy o I B (n=1 HW 1D 30709 opreit AESs i%“b}-ﬂ upA| B o ZE (n=12)F 23719
ofu| At AMEE E33ITL)E 36l ANYEZ(n=1)E A3 NYEZ(n=2, 3,...12)= N-terminal ¥ 15
el opn=Ab o] A £l AT EXZ(n-1)¢] C-terminal '3 15719 OM b e MR FHEES
Al e EFoR g

A7) K-ras @] Az T Helol=x= A7) ¥ E=Z(n=1, 2, 3...10, 11, 12)7} «Hdl w2} x4
A7) U EZ Alol= LRMK-HAZ QAAHE RS EFJoz 3.

A7] I EX(n=1)% K-ras SdHo] GI2VE ¥33slH; A7) A9 EZ(n=1)¢ N-terminalol K-ras ™o

G12DE X3l I EX(n=1)7} LRMK-HAZ t] AZHL; 7] oI EZ(n=12)9] C-terminaldlE K-ras &
Aol G130S E sl AIEZ (n=1)7} LRK-FAZ o AAEY; A7) K-ras SWHo| G13DS L3381 o]
Ex(n=1)9] C-terminaldlls K-ras EQWo7F 235 A &2 dIAEZ(n=1)7} LRK-BAZ ¢ ddH= AS
5Ro= g},
A7) K-ras Bol# A3t T MxE 7] Kras 5ol &A% T Alx 58 T Z2AET 13 HolEFI
(cytokine)S E3t3l= HiA|o|A D% AN cha| A E (Peripheral Blood Mononuclear Cell, PBMC)E wjsle] 4=
]” ME(dentritic cel DE A&HAI7I= SAlol K-ras 504 43 T NEE FEsts Al 1 & 7] oY
%l PBMCOll 2%} AolEFFQIS F7belar wiFsle] K-ras 5o]4 A3t T Ax2E ¢ frEste A 2 @A 2 7]
22k Mol EFRQIS F7bstal viksk PBMCE wikate] K-ras 5ol4 @43t T AXE FHAN & F531= A 3
A S 2stele AS 5 SR 3k Kras 50)4 @43 T AX 58 $Y 24EE o8& Kras 5olH

E‘-/Hﬂ. T /lﬂ_u 01: tﬂ—tl‘j_g_i xﬂZE],A 7.]0 _rg_;g oz TSPE}—

A7 12 AolEFFAL AE F-4(Interleukin-4) 2 FHF thAAE ZFEY  A=2AAH(Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF)e]™; A}7] 22} Mol EFFQlL F I AFQI A} - a (Tumor Necrosis
Factor-a), $IE]F71-18 (Interleukin-18), ¥ Z2Z~e}lZad E2(Prostaglandin E2)Q A& ERF o=z 3},

wge] aa

2 o] K-ras 5ol4 &4 T MEXE Xgdst= ¥ F74 A4S (lung papillary adenocarcinoma)®] o
2 Y 2AHEZA Kras EARWOI(G12D, 612V, ¥ G13D) AxF T3 HEell=&

K-ras®] opniil Mol #akx oz 30719 ofv|=ibs 92 T 12709 olFEZ(epitope, n=1 WA 129]

W, wpA R o L ESE (p=12)F 23709] ofn|:Atoltt ) ®E FHESHE S I EIL Apole] 15749 ofu]wil A o]

FHEEZ x}elsto] /\}%o}Ei K-ras, K-ras 49| G12V, K-ras EdWo] G12D, & K-ras EAH]

G137} HEHE ¥ 54 A= (lung papillary adenocarcinoma)S ¢12&}al APEA7 =0 Bup 532 3

9 A5g SN £4E
o= ]

_5_
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)} A gl o] K-ras £0]% A3} T AxS 335t 9 54 A9 (lung papillary adenocarcinoma)
o o} L Xg& FAsH FAES o83 K-ras ¥ olUE} K-ras o7} HEH = AAGE 53], ¥
= &

& s AHel Ao

12 2 2o K-ras(M)-ROP9 w2t HE Fx

i
f

HN

o

T 2% & o] K-ras(M)-ROPel thdk PBMCO] wHg-/dS 24

o
A3ts nolE
= 32 2 e Koras(M)-ROP §f=el whe LP-1 PBNCS] 5ol D3+ T A W&S EAF 2748 HolErt.

o

T 4= B 2o K-ras(D-ROP, K-rasioWild-type, @ K-ras;n=g®Ho]o] tidk LP-1 PBMCY &g Eo]3
CD3+ T A B &S 43 A5 BT},

T 5 B dH ] Fast-1VS A&7 No-Cytokine &AS vludh 235 HojFEu},
T 68 B g o] ROP-T Al W3k K-ras EdWo] I EX A58y A3S HojFr),
T 78 B ui o) HLA-DQ blocking ©lAlo] 23S RojFEt}.

® 8L ¥ ool =AW IFN-y & FH[(IFN-y 48k D3+ T AlE9] v &S HoFr.
% 9% B W] ROP-T AESF LAK-T AlE7F PHES APdEshs AEg HoEn

T 105 ¥ @y o] ROP-T AES LAK-T MEZF thdd Az HE 53 thAS M E (K-ras-G12D) 9] A&4S o

Wy A7 Hek A g

e Kras 5ol @43 T AlE f=8 &9 £2A4EH HolE7H(cytokine) S o83kl F=gk K-ras
Sold A3t T AXE ¥8sl= ¥ F74 A9F(lung papillary adenocarcinoma)?] o|® 2 X &8 <FA|g
A 2QES AT, E dwe ool & gl ¥ f74 Ad9E(lung papillary adenocarcinoma) ]
A 2 X858 A 2AHE Fod o ¢o] AU AAEE BE PE oulein, & U] "
2"¢ ¥ F5%4 AYF(lung papillary adenocarcinoma)?] o|® 2 X "8 kA ZAHE Fod 23] 49
SA7F THEAY o]FA WA e AYE v,

¥ #-5FA A= (lung papillary adenocarcinoma)& Al EoA  K-ras, K-ras =<
G12D, TE K-ras EWo] GL3D7F HAEHE AE 5o 2 @b, A7) K-rase &

]_
A AFFrd A (proto-oncogene) A HFgZollA Al AR, E3tel dofstn HEdAWol(point
=

mutation), A9 (chromosomal translocation), +3%} S (gene amplification)@ol <3l FFFHH=t
(oncogene) & wH&= A5 K-ras® @& HANA R F7HAA oh& ettt mabs 2 2o A F74
A oF#(lung papillary adenocarcinoma) FAIXEo)A K-ras, K-ras EdWo] G12V, K-ras EdWo] 12D, ¥+
K-ras E¢wo] G13D7F AEA s A2 KRAS7F SFFAx 2 @ E o] K-rase] &4o] mAGHon F7he
FEAS onstth. v st AE B 2yl H {54 A9E (lung papillary adenocarcinoma)< FA el A

K-ras &dWo] G12V, K-ras 9o 12D, =& K-ras 9Wo] GL3D7F AEH = AL EA o7 3 HU} v}
FA A= K-ras S9Wo] G12V/F AEHE AL Exo g ),

d

’37] K-ras &%l G12vV, GI12D, G13D& =AY, Hdded, 24948, 23444 2 DA HAay
= EUWo)Z A GTPase-activating proteins (GAPs)oll 2]k GTP hydrolysis?} ¥&3s}A
GTP-bound RAS protein®] cellular level S T7IA7]aL ol2 Ql3le] 319 AT HEANAE v AHSH

AABE HIES B4 FEsE A0R @A A,

2 o] K-ras 5olF &4 T AEXE X3dste ¥ F74 A4S (lung papillary adenocarcinoma)®] o
D A58 A 2dES Kras 5old @43 T AXE 58 dd 24E 9 AolEFI (cytokine) = ©]&
gt f =% K-ras 5014 @438 T Al£E L3122 K-ras, K-ras W] G12V, K-ras E¢Wo] G120, &
= K-ras =AWo] GI3D7F HAEH = A, e, 3, SAF 59 o ARl AME ZhsatH v sl
H F K-ras, K-ras EAWe] G12V, K-ras EIWo] G120, & K-ras EWo] G137} HEHE AXASS

_6_
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Eds., Lippencott Williams & Wilkins (2003 and 2005)l 2FA13] A =o] 9lr}.
&

Lo

Wy o] o {54 A9F(lung papillary adenocarcinoma)®] oWt 2 X & S| Fo] "y
Tk, Fo ZA2, 9 HEE FoAxHE Sz
5 A4 (lung papillary adenocarcinoma)<]
of BH, g3 {1 A, AT, ake] A

5

ObA| M A A E

o My & m oro

ol ¥ f-5FA A9E(lung papillary adenocarcinoma)?] oW 2 X g8 oAEty AEL <o

1x10°cel1s/me ©14F, oF 2x10°cells/mb ©14F, ©F 3x10°cells/ml o4, F 4x10°cells/mé 0%+, °F 5x10°cells/mt

6

o)A, ok 6x10°cells/mol Ak, oF 7x10°cells/mé o]2F, <F 8x10°cells/mé ©]4F, °F 9x10°cells/ml ©]4F, ©F

1x10 cells/me ©14F, ©F 2x10 cells/mb ©14F, ©F 3x10 cells/mé ©1%4F. F 4x10 cells/mé ©]%F. °F 5x10 cells/mt

o]AF. oF 6x10 cells/ml ©]%F, ©F 7x10 cells/ml ©]4F, °F 8x10cells/ml o4, <F 9x10'cells/mé ©]4F, ©F

1x10°cel1s/me ©14F, oF 2x10°cells/mb ©14F, ©F 3x10°cells/mé ©1%4F, F 4x10°cells/mé 0%, °F 5x10°cells/mt

o)A}, oF 6x10°cells/ml ©]4F, °F 7x10°cells/ml o]AF. F 8x10°

o
K-ras 5ol4 245 T ALE ZPsht, B4 714as

8
ells/m¢ o], X <F 9x10 cells/mé ©]4F9]
5 |
2= U9 Kras 5ol3 @43} T A2 sx& 248 5 A& 3lolb.

A7) CeF & g e JokidA BAHer #ey F 9 U= olsd 5
gom AFH zke] 50%, 45%, 40%, 35%, 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%,
0.5%, 0.1%, 0.05%, T 0.01% oW = olafld 4 AU},

9}

rlr
oE
o
2
i
il
2
o,
=
=5
Sy
8

=i

kA
o,
(o}
2
N
P
2
T
(m

il
10,
oy

I

=
m
rlo

rr
"
i
=
r_gg -
U N4
-
o 12

12 rleo
royd e o

[
k
e
i
i)
=

o] 9 {548 Ao (lung papillary adenocarcinoma)®] oW 3 A58 Al A&
(bolus injection) T¥ <439 (continuous infusion) & 3hxlo]] Foj=E 4= ). H 2ol
o} (lung papillary adenocarcinoma)?] ol¥ 2 X188 kAt ZAHEL 1A o8, 1A o4, 2
A, 3AIZE o], AAIZE o], BAIZE o], 12A1%F o), 1Y o], 2¢ o)X, 3Y o,
o o], 7Y o], 25 o, 3F o)X, 4F oA, M o), 3™ o), 671 o]l Aok 13], A
23], Aol 33], Aok 43], & Aol 53]o AA, AFHoRE EE 4 AR AR, e A

choll oJste] AAe A3 A& g4 5 3

2

ox 4N
>

>

:‘0 o,
2
29

o >
=
o

oz

o~
i/
©
>
il
ol
w -
[

2
=Y T RN

2

4
ki

L = K-ras 5o]% @43 T AX 58 3 24EH 13 RolETL

Al (cytokine) S E3Fsl= viA| oA Wxd A3l M|E (Peripheral Blood Mononuclear Cell, PBMC)E wFs}e]

TR ME(dentritic cell)E ASA7]= Joll K-ras 5°]4 A3} T AM¥EE FEst= Al 1 94, 7] b

2%l PBNMCOl 22F Aol EZFIS H7Fskal vl Ysle] K-ras 5013 &3 T AxE 9 FEste Al 2 A, 2 4

7] 22} Aol EFRIS H7bstal wjek PBMCE Wl Yste] K-ras 5ol% &3t T MXE :

3 WALE e AL EQOR F Kras 5013 243 T AZ fE8
XO

A 248 T Axe] = Jo = 3},

,,
ol
o
N
0
i)
o
w
(m
o
o
]
ox
Lot
—
X
kel

KR
o

O

H odt o] K-ras 5ol4 A3} T M¥EQ % H'HLS Fast-IVS(in vitro stimulation)®A] & o] IVSe} +&
HAoh, A7) IVSE oA 2 d w3l (monocyte) RE-E] 2319 A< (maturation) AL Ed @Al F &
PN
-

A2 A3 (monocyte-derived dendritic cell, moDO)S F53 & B o] K-ras 507 A3 T AlE &
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[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

-

i

& I 2AES A FAANA T A I (co—culture)dt= WS ou|gtt. oo whape] &
©] Fast-IVS+= PBUC W] DCAHI2Ee] disle] A4y &9 (K-ras 5ol &48 T Al =8 & =4

g Bl k= 2kelxde] Adnt.

A7 T AE FEFAANA Fho= AMREH= K-ras 5014 43 T AlX 58 3 2452 DC AlE 4
s 8 Aol et MolEFRI(cytokine), TEE R S4FL&NE ¥ I 5 St ulEA S AE RolETFL
9l (cytokine)> QUEFZ1-4(interleukin-4), AEFZ-1p, FHF HAME Z2ZY A= A& (Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF), &%3]A}QIA}-a (Tumor Necrosis Factor-a, TNF-a)¥d &
o AV s2ie Iz ~etZdd E2(Prostaglandin E2, PGE2)Y 4= dt}.

d
of

Eoagol o AAde] wEw 4] A FZ-4(Interleukin-4) 2 HHF dAHAE F2Y AFAA
(Granulocyte-Macrophage Colony-Stimulating Factor, GM-CSF)& 1x} AolEFIQIo =2 PBMCY w34+
(Monocyte)E DC(Dendritic cell)@ #3F FE3t=d AFEFAe™ 7] FUIAFIA- o (Tumor Necrosis
Factor-a), $IE|F71 IB(Interleukln 18), ¥ Z2~elZ9dd E2(Prostaglandin E2)& 23 Wo|EFICIo =

A 1144 DC(Immature DO)E A 5A1717] 918k ARE H Q.

el thg AAde “}E‘ﬂ B71 A1 GAL] WS 1 day &< FHsH, A7) A 2 GAS wgS 2
days &<t 38ty A7) Al 3 @AY viS 10 days B¢ FEE AL EFow . Ay dAE
71k AA S MY aEH e Kras Sol4 @43 T AEE FET ¢ e PHes HHE | Ao
o},

2 U Kras 5ol4 €435 T AE 28 dd £AES AEHSE 19 oprit AER o] Fol7l K-ras &
Avlo] Az T JPelel=E FradEom Ides s 5HoR I

A7) I E 1 1897019 ofmimato® A E K-ras wide] opu] b A (IS 2)olA Fefgd. 7]
K-ras E¢d¥olE 12HA ofu]=rto] ZFE] A (Glycine, G)olA] olAu}2ZE A (Aspartic acid, D)2 X|3% 7
, 1294 opm|=ste] ZE] A1 (Glycine, G)ollA & (Valine, V)22 XS AAY, 13WA ofn|x=ito] ZE]2l
(Glycine, G)ollA] o}AT2ELH(Aspartic acid, D)2 ZH ZS on|3dit},

7] AZZ(recombinant )2 HAIRIE o] FHARE Xl AR SV = DNAY 719 ©+
w3t 7] AZR A= DNAE FAEd FAHEAA dids HAA|7|aL o] E AASA HE 2 2
9] K-ras 5°l4 &43} T AlX =& o] 54,

2 g o] Kras W] AxE TH %ﬂE}O]E% ANEH S 28 o]Fox K—ras94 ol ik A HollA o= 3}
o] ofnito R RE FAH R UgE oinxil AEE W R e F o] ol 7= (epitope(n=1,
2, 3....10, 11, 12); o714 n& & 24 TS onlsiy 1454(11 1 Lﬂx] 1DE 30709 ofu=it Hd
< E% shal mpxE o ZE X (p=12)+= 23709 ofv|xat DS Eshetth)E XS AIAEZ(n=1)E A
I

}01

I EZ(n=2, 3,...12)= N-terminal 3 1570¢] olmjx=al M go] A £H oI EZ(n-1)¢ C-terminal
W3k 15719 OFHl AP AER MR SHELEE YARlEY.

471 K-ras @] Axd TH JAetol=e 7] dIEZ(n=1, 2, 3...10, 11, 12)7} =Wl we} =181
A7) oM EZ Alo]i= LRMK-HARE AZA" AL EHow sty A7 LRK-¥AE FA(Leucine, L), ol27]d
(Arginine, R), ™E]24d (Methione, M), #Fo]Al(Lysine, K)o FAE HAZAM FAFAE &3+ FAAA
I} (MHC class 1 pathway)oll 213 o] 9l

FAEHAlE 2 B K-ras 5ol 843 T AE 58 39 2= 37]ek 2ol tARldnt. A7) daE
X (p=1)E K-ras 9ol G12vE EF3sH; 7] AT EZ(n=1)9] N-terminaloli= K-ras EHo] GI2DE X
el JAdIEX(n=1)7} LRMK-HAZ ¢ dZAFH;, A7) AIYEZ(n=12)2] C-terminalol= K-ras =™l
GI13DS *3ste Y EZ(n=1)7} LRK-H7Z o] AZ¥HW; 47] Kras EdWo] GI3DS ¥3ete oyE=
(n=1)¢] C-terminalol+ K-ras W ol7t X85 A g2 AIEZ(n=1)7} LRIK-HAZ ¢ AZHA.

ool K-ras 5014 43 T Al =8 Y 2AHES o] 8351H K-ras EAW](G12D, 12V, G13D)el df
3 ol T AxE FET 4 3o 7] K-ras &% ol(G12D, G12V, G13D)eo wial Eol&l T AMxE+ K-
ras AW (G12D, G12V, GI3D)E 7HA+= oA | &sl=d AHE 71s3i).

H:t
i

Ersc res @A dF0R AZ9 5. 34 A 4EH WD ALAAAIN FOT 42 5

small GTPases Tl dolH K-ras Tl de] &Ao] njgida oz Fr1stA HH o] f2y
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[0056]
[0058]
[0060]

[0061]

[0062]

[0063]

[0065]

[0066]

[0067]

[0068]

SS=50l 10-2753585

k. &7] ras @A) {2491 KRASE o8] 7FA] ¢hFelA EdWol® A E = oncogene S ®E F dEA] o
W ras—frEfl 9FE9] 85%7F K-ras EdWolol] ok Ao dulx] Qlvk. wheba A e HHE K-ras B 1 E
AWo]E Eojfog AdE T AEE FZANA HW K-rasd @Ao] HAFH oz Z7ld o4& aazon
Az ] o5 AR T 4 JA At A7) 4 Kras o] F7Hd 0‘013}‘33_ AghE] 2] eFom T1 o ®=A]
A9 4 (ACC), WFe=249 4F(BLCA), ¥ s GFBRCA), B HE ME 45 9L AsEFU Ad
Z(CESC), 27 4= (CoAD), whd A widwy(CLL), g (CRO), U]““'] Adl B-AlxZ "2 (DLBCL), ©f
Yol RAMEZF (GBI, T2 HE AxX 4F(INSC), FAL AAKICH), A F4 ME 4F(KIRC), 213
5 AE S KIRP), §A4 F54 W (LAML), FAE GF(LIHC), =1 A (LUAD), | g AE 4%

(LUSC), v =30, Wi Aok v), #AE A9E(PAD), A A (PRAD), A% HYF
(READ), ] ZA(SKCM), A A% ?(STAD), gk A Al FE(IGCT), A DS (THCA), A AT 2
sulEt ¢ (UCEC) E== Abs 45T UCHY =+ At

7oA AAels Tl S ER N

AA 4

mlo

R

| S

1. K-ras(WTI)<] A=

WA K-ras ob=Al AR (ALHE 2)S TANE S ATt K-ras(NE 18971¢] opmistoz o] ol
glom oluw-A L 37 ¥ 13 Zu),

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

RKQVVIDGET " CLLDILDTAG  QEEYSAMRDQ' YMRTGEGFLC'

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 Yol YFHEE A stgom A7) 2dME = E.coli
(e}

2. K-ras(M)-ROPY] 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]3lt G12D, K-ras olv|x=2t 12904 X9 G(Glycine)”} V(Valine)Z %o]3dl G12V, T+ K-ras of
v =2 13 A 9219 G(Glycine)”} D(Asapartic acid)® Wol3t G13DE X33},

7] K-ras()-ROPE 500719] ofr]ial MRS AAE A2 SHom she obulwite] Fabdow 30714 8
HE el A I EE(epitope)i= 15712] ofm|iAit Mdo] ME2 FHEEE YAQIEHAT, # 2% K-ras(M)-ROP
of ojnliat AA(NAWE 1) 2 K-ras(D)-ROP o7 E320] ol it AAE wolzr.

T 12 2 29y K-ras(M)-ROPS AFEZE FXE HoF},
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[0069]

[0070]

[0072]

X2

omn

10-2753585

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 10-2753585

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=S0] 10-2753585

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
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[0102]

[0104]

[0105]

[0106]

[0107]

[0108]

[0110]

[0111]

[0112]

[0113]

[0114]

S=s35 10-2753585

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]

SSE45 10-2753585
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)
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0138]

S=50] 10-2753585

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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=g
EH]
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....KClIM KrasG13D
(165-189) (1-30)
ZEH2
A No Ag +KRAS(M)-ROP  Pos.(@CD3) B,
’ —— ELISPOT_IFNy
LP-1 g = N
PBMC 1 - ‘E B +KRASROP (5.0 ugiml)
1
E
14 W8 '6
= il Gl g.
i \._‘i’:\"a_; =
e LP-1 LP4 LP6
LP-4 | L ||,
PBMC
o e Gl
-6 |, : it
PBMC |" i
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s==s3
EH3
+TTX(LO) +TTX(5.0) ROP(0.1) ROP(1.0) ROP(5.0) @CD3
(.} ol n ez @ vl S o
T 2 24 151
ar n 2]
r
= % 1@ 1
B.
ELISPOT_IFNy
S
=
& 3 NoAg
i) @3 TTH1.0)
X €3 TTX(5.0)
4
g 2 ﬁ? 0: - 1 capture antibody
n 5'0 - 37C incubation (45min)
=z B ROP(5.0) 2 detection antibody
= (with CD3, 4, 8, 137)
(L-2AGM-CSH
D E.
" IFNy+ CD3+T (%)
* OO mAg
© +ROP(0.1) +ROP(1.0) +ROP(5.0)  _
rs ] ;Jnﬂs [ 1] ‘.;ull an un oo i) an %’ g :'C:::?l;:
LP-1 &,: A o 4 3 il . ROF(S0)
PBMC g | — | o |
o . L L
- = =" =
Ry
A.
No Ag @CD3 KRAS(m}-ROP Peptide Wt. Pep.G12D Pep.G12V Pep.G13D
i | e n ™ e ™ {en T b e o - aw e
LP-1 g: . i ! ! ! I !
w1 B 8 e 8 0. 8.
I - e I e L - - - + -— e - ——— - - + - - - - - 'cuvi;,-
34
B. C. - Normalized IFNg secretion CD3+T
2- Ag —Knﬂmm‘ Pep WI | PepGi2D | PepGizv | PepGiaD
LP<1 PBMC 241 -0.19 031 on 025

IFN-g#+ CD3+ T cells{%)

-
1
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=85
A KRAS-ROP 5-7day 10day
] remc | rstvs [ Bpansion |- warvest |
l @ No cytokine
& Fast-IVS APC
4days =
pologoso¢ |- g puingoc || “weliie” !
Teel (@) = ::;::
B.
TM)C No cytokine-T Fast-IVS
IFN-g+ CO3+ T (%) IFN-gt CO3+ T(%) Nl‘::::;:i::“”
5. E
Expansion 0 W AT 20% O ACNeAgT
i: = %: = % = Croer
w 2% L 5% =
; £ ¥
]
"l’ / é’ 4’5" Jd‘ ¢ .d-"‘ .ef
=06
A.
[ a:%] No Ag-DC ROP-DC Wwe.-0¢ 61200 G12V-DC G130-0C
E "’k#‘l“‘; i o__. +_’ !' : e__‘ . ,_" l_‘l &
& e e = = - = = — oy
g it { """""" -+ pr———
8 gcm MNoAgDC | ROPDC ‘; Weoc Gi20-0C | GLVDC. | GlIDOC ]
g i - ~1|F -i = et - = [ = I S
. : HHR—t 1 i H i
ROP.T -.‘ '...‘ !g-_. __1 a._‘ 1._. _l |_. ) E!_.. 1
= ~= L] — Lo = L'..:..'..mﬂi
e No Ag-DC ROP-DC We.-0C G120.0C G12v-0C GI30-DC
E-- - e - e e .- - " - - e -
No Ag-T . - | L iiind : -l : i :
v F_ﬁ RIS | & (&
g = — = el . = (D10
g eco Moagot | ROPBC | weoc  [ouooc | Gmvoc | GO |
g !.-- - :.. - §1-- o ! :.4 - ia? -..i .. in E.. ...i
ROPT 4 &l ' e | 1 2 i i | :
1__' 1_-' 2 Ei‘l. - 1__‘ . il_l‘ . '..‘ 2 ir_.i N
e e A 1SR B g el B R
Re-stimulation
IFNg secretion T (%)
ﬁ - O COMICD8+T
1 M. CO/COHT
8 1o
g 5+
f o T "'.. T n.l-
&
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CD3+CD4+T (%)
204
3
Z s
E Bl NoAg-T
104 3 (DQ block)NoAg-T
& @8 ROP-T
5 51 ) (DQ block)ROP-T
3
0-
F F F FF
¢°Vw QIOQ/ *‘\/ 0{9/ e's\/ 0@0/
o8
Re-stimulation
IFNg+CD3+T (%)
40- 374
X
4 30
3 -
. 190 184
é 20- - '
g 104 80 B
T o . : ;
A < < <
¥ F &

%
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)
)

Cytotoxicity (%)

Live cell number(x 10"8)

100 ~

80 -

61 -

40-

201

]

RFP-killing
(ET=10-1)

Bl

‘:‘G“#}

40

o
i

ha
r

—e
b

I P S
I ¢ é“aﬁ “d

&

e
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