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[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

S=50dl 10-2753587

i

B o] guke}(breast cancer)® o¥F W X =& okASHA ZAE L oF Ix10°cells/ml o)A}, °F 2x10°cells/
me o4k, ok 3x10°cells/mt o4k, F 4x10°cells/mt ©]4F, ©F 5x10°cells/mt 14, °F 6x10°cells/mo]%F, ok
7x10°cells/mt o] A} <F 8x10°cel ls/ml o]Ak, of 9x10°cells/mt o] A} <F 1x10 cells/mb o] Ak, of 2x10"cells/mt
o]F, °F 3x10'cells/m o2, oF 4x10'cells/mt o174, °F 5x10 cells/ml ©]4F, °F 6x10cells/ml ©%F, ©F
7x10'cel Is/mé o174, °F 8x10'cells/mé ©]4F, ©F 9x10'cells/mé ©14F, oF 1x10°cells/ml ©14F, ok 2x10°cells/mt
olF, °F 3x10°cells/mt o2, oF 4x10°cells/mt o174, °F 5x10°cells/ml o4, °F 6x10°cells/ml ©]%F, ©F
7x10°cells/ml o1, °F 8x10°cells/m o], Hi °F 9x10°cells/m ©249] K-ras So]% A8t T AEE %
o

: F 9
| flstel WE 7hsd W WA =& W] K-ras 5014 24

Foht, Byel e FLW DdE A7
31 A% $EE 24T 4 9 Aelth,
7] co e wel )% RollA BAHoR B8HE WS, A% Fol, 9T EE A4 W9 vz olag ¢

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%, %= 0.01% W= olafld 4 Ur}.

T3, Ak g5, 9 X ER S5y e g5A, G4 Z2Ila e FEskA, Wd 43g, ©
= s 2E A, E Akst AAR o wjgEt 4 duk. Y] AR AR B, e dEd 2
Ak, dErl W fEe G2, A A, ¢, I YEE, HE, fEdgER A, JIEAHEAER
2, EBE 2L EES 7T 5 Jdu. &5 Ul FAE Sl |8 e g2 & e @4, oF
st o g2 FEHE g4 dF 5o, "yr, 2¥H 2, JdE ZydolE, ZFuFHF # A3k ol gxel
e s FHE F U

B odbwg o] F-Hkok(breast cancer)9 oW U X H-& ofAsty A ELS AW FAL (bolus injection) EE A%
F9 (continuous infusion) @& 3Zhzo] Fojd 4= v, B @mo] Fubok(breast cancer)?| o¥ = X 8&
kA BtA 2 ES 1AIZE of8f, 1AIZE o], 2AIZE o], 3AIZE o], 4AIZE o, 8AIZE o], 12A17F o), 1
d o], 24 o], 3Y o, 4Y o), 5Y o1, 6 o), 7Y o, 2F o, 3F o, 4F o, 1€
o]

5 NEYom, Wi B4 Fol §719 uel £330z A B F Ak, 1e) £
Wodgel W ofsl xS Fole B9 e, AF, 71, AW, AwA %A e 2L E Am oY
e g AAEe] mel WEE = AeS ol T Ao,

2 AEE K-ras 5014 @435 T AlE 58§ 39 2= 13 AoEF}

Al (cytokine) S ETFsl= viR| oA Wxd Akl M| E (Peripheral Blood Mononuclear Cell, PBMC)E ujFs}o]

FAAF A E(dentritic cell)E ALA7]= FAol K-ras E0|% @3} T AEE FEst= A 1 @A A7) 6l

FE PBMCell 22} Mol EF1S H7lstal wiFste] K-ras 5ol% &3} T A|lEE o {FX=39

7] 22} Aol EFRLS H7hstal vjglk PBMCE wlYste] K-ras 5ol% &3t T AXE

3 EALE Xl A 5HCE S Kras 59014 43 T X =g
%

A 28 T A2 fe WHoR Alxss e SEoR .

O

ZN F F5aE A

d

g ol K-ras 50]3 A3} T AlE2] f% WS Fast-IVS(in vitro stimulation)@2A4 Fae] IVSe} &
ok A7l VS ddoA #83 T3 (monocyte) ZHH #3tet A< (maturation) S T3l G Fi&

A3 (monocyte-derived dendritic cell, moDC)E 53+ & W wo] K-ras 5ol% A8t T AlE
g Z2AAES A SHANA T AX Fuld(co—culture)sts WS Ju|stt}, o]o] Hisle] 2wy
ast-1VST PBMC uW]9] DCA|ES] digte] Adsgdd) - (K-ras 5013 A48t T AX 5§ I 2AE)A

Aol Fashe Aol 4ol 9l

oo b o
0%

i o oo X

off

A71 T AIE FEFANA o= AMEH= K-ras 5014 @43 T AlX 58 39 2452 DC AlxY 4
o 2 A Hagk AMo]EFFl(cytokine), T2 2 &% = < 213

QA (cytokine)e <QIEFZ1-4(interleukin-4), SIHFI-18, IFHF HAAME =2y A= <A (Granulocyte-
Macrophage Colony-Stimulating Factor, GM-CSF), Z$¥|A}Q1AF-a (Tumor Necrosis Factor-a, TNF-a)¥ 4=
dom 7] s T2 Elgdd E2(Prostaglandin B2, PGE2)Y 4= %l

oo gk

ol o

I
fnj
[
ot

S

>
Pt
o
=
o
,
o
X,
rlr
3
o
!
Y

=
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

S=50dl 10-2753587

2 odgo] A AAde] waw 4] ¥ FZ-4(Interleukin-4) 2 FHT UAAE ZF2Y AFAA
(Granulocyte-Macrophage Colony Stimulating Factor, GM-CSF)E 1z} Mo|EF}Io A PBMCY wHal+-
(Monocyte)E DC(Dendritic cell)@ #3 FE3te=d AlgEAoen A7) %I A A- o (Tumor Necrosis
Factor-a), SIEF ]—IB(Inter eukin-18), ¥ ZTZ~e}=-&hd E2(Prostaglandin E2)& 2z} #Mo|EF}elo=m
A1 w2 DC(Immature DO)E AF&5A17]17] st AHS At

o] g Al mEd A7 Al 1 EAe] Mg 1 day e ?335}“4, g7 A 2 SAL] wg 2
Al I
58

days &< s, A7) 3 @A w2 10 days & FAIE=

:‘
N
10 AN E Ea) 2O 2 K-ras 0|7 A3} T AEE =& 9;1

rr
N
o
A
oLJ
rlr FU
rob
2
ox
N
=Y
B
i,
j=)

WU e Koras Sol4 #48 T AL §E8 39 £YES ADNE 19 olnlnit A o Fojx K-ras &
Aol AxF FH Beol=E FEAFOR TPHE Qe Aoz B

A7) AEHE 12 189719] o4t o 2 FA % K-ras T A9 ofu| =AM (M EHE 2)oA fFafgrt. A7
K-ras S¢¥olE= 124 ofm=Alo] ZE A (Glycine, G)ollA o}~ ZEA(Aspartic acid, D)o& X3ty

U, 1294 olmxAto]l Al (Glycine, (oA ¥ (Valine, V)22 FEAAY, 13HA] ofn]=ito] ZF&]Al
(Glycine, G)ollA] o}~3EEAM(Aspartic acid, D)2 X|3H AL ow s},

71 AMEF(recombinant )2 TARIE FHo] FHARE X8t AxF Zeh2~v|= DNAY 719 Y& AL
uete 7] AxRF Eetsv= DNAE MAEd FAHMEAIA dids HEHA| 7)1 °]—§ JAsHA =W 2
9] K-ras 50°]% A3} T AE =8 ddo] 5=},

2% ]TOV K r384 O}Ul 2 Ao A o= &t
]‘:_*L AEs HY= e 79 o E (epitope(n=1,
2, 3....10, 11, 12); o71M n& oHEZ ] £HE o3t ]‘]E“(nﬂ LHxl 1) 30709 ofm|=al
= *LULO}—’ A gl o ZE (p=12)& 23709 OFU]L*} AMNas xshett)E 2FEHE AIEZ(n=1D)E A
|9 &2 (n=2, 3,...12)% N-terminal W& 15709] olu|:=Al o] A =W oI EZ(n-1)¢] C-terminal
Wk 15719] oful At M EH AR FHEES tAlET.

%47 K-ras EARo] Axg T3 Fetel=x A7) o9EZ(n=1, 2, 3...10, 11, 12)7} =W wet 984+
A7) U EX Alo]l= LRMK-HAZE d4%F AL EAoz 3w A7) LRK-HAE FA(Leucine, L), oFE7]d
(Arginine, R), WE 2 d(Methione, M), zFo]Al(Lysine, K)o 2 FAE HAZA FHAAMZ o FAAA
4 (MHC class I pathway)ol 213 #Ho] gitt.

A AIE & o] K-ras 5ol @43 T AlE fF5& &Y ZAEL 37|¢F Zo] bR, 7] &
X (n=1)& K-ras EAWo] GI2vE X351 H; A7) oI EX(n=1)2] N-terminaldlE K-ras 3ol G12DE X
el I EZ(p=1)7} LRMK-HAZ o dZ453m; A7) AdIEZ(n=12)9] C-terminalol]lE K-ras o]
G13DE 3= I EZ(n=1)7} LRK-HAZ ¢ dZFHY; 47| K-ras EAHo] (13D XT3t oIEX
(n=1)9] C-terminal®l= K-ras S ol7} XA 2 oI EX(n=1)7} LRIK-FAZ o] AZH}.

FUR
Fi‘l s
[
<
o

ol orestozyy EAHew U

_Q

B uhgo] K-ras Eold A3 T AY §58 &89 ZAES o] 831d K-ras =M (G12D, G12V, G13D)o] o
d SOl T AxE FET = 9ler 7] K-ras &AW(G12D, G12V, GI3D)ell thall Sol# el T AlE:= K-
ras 9ol (G12D, GI12V, GI3D)ZE 71X AGAEE2 X g8al=d AL 7153},

K-ras® ras ©de] dFo=z Axel &3}, F2 2 A #dd AshAGAANA Fag JILS e
small GTPases T A olm K-ras ©ilAo] &Ado] nHAGJH o2 F715HA W o] s« Aoz daA
. A7) ras A FAAARL KRASE of 2] 7hA] hEellM Edwol2 WA E = oncogene 2 FelA glo
W oras—frdll EC] 85%7F K-ras AWl ok Aom deiA vk, whEbA Al HEE K-ras B 1 =
AwolZ SolHow ANste T AEE FEAJNA HW K-rase] Aol ngRgon F7hd e adxes
AAzIA o]F A= T 4 YA "} V] G Kras @A FUkE dolgtd AgEA dom 1 04]:%1 5

Aud o (ACC), WHEe =AY o (BLCA), 9 Hsr 4E(BRCA), AF 3 AX 4 2 AFARN A
%(CESC), 2% *d%‘?(COAD) T A aEy(CLL), HEH(CRC), wTHd A B-Al% =3 (DLBCL), t©t
Pt HAEZF (BN, T4 A AE FE(HNSC), FMA AZH(KICH), A1 7 M 4 (KIRC), 2173
FEd A OPZ(KIRP) T4 F5A4 M (LAML), FHAE 9FE(LIHC), # A$HE(LUAD), =l A A% o=
(LUSC), thaA FF(M), P4 AadFAdE(ov), #7d A9F(PAAD), @AM A (PRAD), 24 At
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[0056]
[0058]
[0060]

[0061]

[0062]

[0063]

[0065]

[0066]

[0067]

[0068]

SE535 10-2753587
(READ), S-S (SKCM), ¢ A4 (STAD), 33k A2l M3 FF(TGCT), A3 A5 (THCA), AgAH =}
Challs OLZ(UCEC EE A 45 o( sy 4= et
sl7]oll A AAloE E3l 2 dHS A At
AA 4
1. K-ras(WI)¢] A=

WA K-ras obv]ial I (MEHE 2)8 FFWE ATt K-ras(WT)E 18971¢] ofv]i=itoz o] o] 4
gom oluy-At L 37 ¥ 13 7},

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 AdFar= i}ﬂ?ﬂ' 5 pET30a WEe] Yo MBS A% g on Ar] daWE = E.coli
1=

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

K-ras Mutant Recombinant Overlapping Peptide(K-ras(M)-ROP)¢] &¥S tlx}<latar K-ras(WD) e} Hd3 W
o= WMHUEE AT A7) K-ras(M)-ROP2 K-ras o}m=2b 1294 91212 G(Glycine)”} D(Asapartic
acid)® *o]3t 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 ¥3t3lc}.

7] K-ras(D-ROPE 500719] obrlitk Qe 7HAE e 540 sn ofulwite] #a5 oz 30714 i
B Sl oIS epitope) s 1509 ot Aol A FRARS AAAN. & 2% Krasi)HOP
of ofmliat AA(NAWE 1) 2 K-ras(D-ROP o7 2320] ol it AA L ol

H

12 2 o] K-ras(M)-ROP9] oY EX %5 HojZr},

_10_



[0069]

[0070]

[0072]

X2

omn

10-2753587

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=50dl 10-2753587

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
ROPY % ol&H o=z ZJlsl= Aoz worEt)l, w3k LP-1 PBMCO] K-ras(M)-ROP] o3t ulS-A S
A7 sk A3 K-ras(M)-ROP 5ug/mls A28l A% K-ras(M)-ROP Eo] D3+ T AZY H|Eo] 2.4% £+ A
oz gy},

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} A% LP-1 PBMC] IFN-y capture FACS #4145 BojFErh, vjd BE IFN-y &4 D3+ T AE & (%)
ae=g welFe, Y Ce F9 Hol 3+ T AX ME®%) 1T B2 4 A7E BAFT. No Age
A&7 (effector)RHE ARERE AL ou|shH, @CD3= A HET (positive control) 24 anti-CD3E AHE-E 2
& ejujgith,

471 K-rasipZaAWol= K-rasiollild-typedl A 1294 ofn|w=2bQl 674 D, = VE XA 1294 ofrje
Akl G7F DE A (Pep.G12D, Pep.G12V, Pep.G13D)S olv]dit}. &9 Sol4 (D3+ T-A1% Hl&L A7)9 53
i og BEXMslgon o7 K-ras(M)-ROP(500aa), Peptide Wt, Pep.G12D, Pep.G12V, @ Pep.Gl3DE A&
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[0088]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0099]

[0100]

[0101]

SS=S0] 10-2753587

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

A7 Fast-IVS FA oA No-Cytokine FHHT IFN-y & wH[3l= Y 5FolZ (D3+ T A& H|Eo] 4u)7}
F o wol] S3&E o] A,

7. ROP-T MXE A|Z4§ Fast-IVS TAH HH3}

K-ras(M)-ROP9] A¥ = 2 Fast-IVS FAHZAES WAHS ROP-T A*E AZE Fast-1VS FTAHES
A 33k, dl7] F 4+ Fast-1VS 349 HAH3IE 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=50dl 10-2753587

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 ©]&3}o] ROP-TE AA=(re-stimulation)dF 3 FACS E£4& E& IFN-y+, CD3+, CD4+E &3}
At

=A% 9 w5 T AIENoAg-T)& AA=ol AHE-3F DCe] £ B 471 DCOl &k HLA-DQ blocking®] o
of A&tglo] IFN-y & sk (D3+CDA+ T Aol nj&o] mujgk Ao S}, ol Whske] ROP-T A2

[e]
= ROP_DCE Abgste] A=A =9 DCol thdk HLA-DQ blocking o %-o Aa#glo] IFN-y & EHlstE
(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 xiuq H]&©°] HLA-DQ unblocked
G13D_DCE AMg3le] AAFEE S0l thuldle] 6% 713 74 (7% —1%)3h= 2ol &2l =),
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[0115]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0125]

[0126]

[0127]

[0128]

SSE45 10-2753587
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] 10-2753587

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

_16_



SE=50d 10-2753587

k1
N2

1
(g
~

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)
YRLKK....KCIIM KrasG13D
(165-189) (1-30)
ZEH2
A No Ag +KRAS(M)-ROP  Pos.(@CD3) B,
: e ELISPOT_IFNy
150+
LP-1 L § =2 #579
PBMC i B +KRASROP (50 ugiml)
-E 100+
=
e 08 6 504
7]
[em Fh [hiT
£
0-
LP-1 LP4 LP&
LP-4 |
PBMC
[ (a7
LP-6 it
PBMC | W

_17_



SE=50d 10-2753587

=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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SE=50d 10-2753587

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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=ni7
CD3+CD4+T (%)
__ 20~
2
E'15
E W NoAg-T
& 104 3 (DQ block)NoAg-T
€ @ ROP-T
S s ) (DQ block)ROP-T
3
0-
F FF o FF
Q"vw ¢°Q, - 0,09' o'@, o"pl
=nig
Re-stimulation
IFNg+CD3+T (%)
40- 374
3
T %0
g 30-
b
ﬁ - 184
g 10 80
e =
e 1 ] * : L]
A A A
epvg & & <«
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k1
N2
©

Cytotoxicity (%)

Live cell number(x 10*8)

100

80

60

40

20

]

]
T

]
i

Yy
<

RFP-killing
(ET=10-1)
. B .
£ B S P & A
& ,@0':} & W ﬁ"‘éo “d

&

[ o
L
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