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3 ¢t} (Acres and Bonnefoy, 2008, Expert Review of Vaccines 7, 889-93). @AYo} 7]Hk wiile thel
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St (Farsaci et al., 2011, In Cancer Vaccines: From Research to Clinical Practice, Ed Bot; CRC Press,
pp56-77; W02015/175340; W02015/175334). <& Eol, MUC1 &% A 91, 3 QIZF IEF 2 (IL-2)5 =
F3k= MVA 7]6F oF wAlQl TG4010 (v —19] A7 MVATG9931)-2 183 o]Ad NSCLClA A1 9] xFE A
T slgta o] Z3A| a5o] Y4FHATT (Quoix et al., 2011, The Lancet Oncology 12(12): 1125-33). ¢
A A1) RUANUCT R lol A NVATGO931el ©]3t &) Hold FoF Aol HwahA MUCT 2 (D8' 2 (D4 T
AL QAH B wmB(de novo) WH| elEFTh e Fxvbolex, @ 53] wWale} wpeleis 2 A
H}O]E%i w3k ok W2 ALgEo] ¢t} (Gulley et al., 2008, Clin Cancer Res 14(10): 3060-9).
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PN

T

o WA FhR, B OPEe w4 Axg Boupele~E g4shs wAS L8R + dvh. wFAs
: A \

A, Az Eovelelzel Agel AANE 47 AMAEE 7Y A BAE T BIANA) 2AL A
Se AgE 28 8ol Aosl sht ol WA ANE(E) JPAL. HFHA, AxF Evpole]
28 S A7) aAE AAREE 29 B BACE) B 3 AAECH g8 AuEt 4 9l
g 9P ATH FA4E TRHE 2A SavlolenE ST, AT AAFEA, 3] Ax
F Eovlelel 2 AR 4] WAL 4] Y dEH FEAHS AL Holw s olF siet
dg AT 5 Qs AmEdellel o Aw wARA, o714, aeid, 4] dmideehl Fxul
el Awe Fus @t A WAE ETFFT. P P BT D AL AXA A¢F R
FEA/E WA, AE MFERIE LY AT Eovele2F Hett WA, % H5E AT Eovpel
98 AANE 994 WAS TP, Ax BAS 23T 5 Ao

Eone Frke SulA, 9 2EY ¢ MU AN ¢ Am wE ) AW P A olF Wa
2 s Al SEF A% el ) dhe wRAs, 1¥ FY, % 53, ¥g mE Aol
u Q RHEY o WA oF AnelN FEAHS 2E, st olye Fubel g aw/s

%= 1S MVATG19022 2 MVATG19023¢] 93] 2P ® & FMHES takedS =AIE Aoltl,  "GS"E 1079 o}
w2 9AS) "Flag"s Flag 8122 Yelfa, "SR"S FAW (rabies) GO ARRE £55 A3 HE = oj
g FEAloltt. FCUL, b-Gal, E16HPV16, E76HPV16 2 MCULS 47| 9oz RE £S5 27709 ofn|wAb Zo]

= 2a—et™ A T, 77 MIC1 (WVA-MUCD), FCUL (MVA-FCUL), b-Z-ZrEAthA]l (MVA-bGal), HPV-16 E7 (MVA-
E7HPV16) Bt HPV-16 E1 (MVA-E1HPV16)S& =seh= MVASH Hlilste], E]= =9 MVATGL9022 3L MVATG19023
B® C57b1/6 wh-2 (2 vhe-2 5uke)) & W shed o] §-9] ELISpot& WAIRE Zlojth.  7pzte] el &4l/
HAe ol dis] Solxedl FE= (ZZ FCUI-5°14 EG15 (a), MICI-50°1% L15L3 (b), E7-5°]% R9F (c), El-
Sol# I8L (d) % b-Gal-5°]4 I8V 5E)) E= H|#d e = (hzat "CIRL")Z ASAF T

£ 32 MVATG19030°l <3l wds #11 2 A2 C126 HEFEEZ FHEQ] ofu| il MES EAIS Ho|rt).

% 4% MVATG19030 2 MVATG19038 ®E]2 Balb/c vl$-2 (9 vl9-2 5ul2])E W9 3}sk o] 9] ELISpotS =
A& Aok, (T26-MUCL M| Zglo]w ZA|sto] = Raste], 10719 SAMolsld (126 HE| =] E2 ) o
E (126 ol E HE= (=, Y Eol4d EdwolE I3etx &= 29 Z& A=A 3, IFNy 985 o
7}t Sltt.

T 5% (T26-MUCL MEZ Zglo|WEAY, T 8% &L n$x md £ wTox MVATGI9030 2
MVATG19038% (FE+& &4 tixTo A nvlolgis AlA &FA S08%) Balb/c 7922 W33 o]F 9], (T26
EdWolsd HE|= (EH27m) 2 H]-ZAWolsts (126 HNE|= (PE27wt)ol] thste] 2AYE [FNy ¥HES EA)E
Aotk v wMAE o] &S A= 34 dERTo=2A 3 Ao},

= 62 (T26-MUC1T MEZ Zgo|WEAY, T J8Ex 4o n$x md E %o MVATG19030 2
MVATG19038% (E &4 EwozA nlolgx Al ¢%4] SO8Z) Balb/c wF$-~Z2 WSS o] 39 (126
Eddolsly ME = (EH27m) 2 H]-Edwo|sld (126 NE= (PE27wt)o] tdle] A= [Ny W8S EA8H

P

rlo

Aolth. IFNy ¥hg-2 - } 22 MHCIT @HAle] &4 (+ F-MICIDFll, T FAstolA] Hrheoh, s v
5 o] &3 AL A HxTwezA 3w Holu),

= 78 GSG, GTS =& GAS PAE 34gsts 97y FFUeH=Y £F FFULEE IS TAE Ao},

E 8L A7 FEE (1, 2 B 3)o] Bides §F JMHESY Hid wel gAlg Zekan =] o3 CEF A%
o] A o]Fo WAl Zalg9o] F5E (%), F PCRO o &eld =3 (mCherry neg 2 mCherry ¥4d) T
= 52A (5, AzFe] opd) wiolg 29 s, 7—} FerEol 39 ANAYAE| =] 744 (Nb neo), T AIHE
o] EA oAF (M), 7+ §FE tste] 4&E% 4= (hydropathy) 4 (Hydro), % ZF #+ZFEd| g+ F# <
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[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

SSS0l 10-2684237

A B 2 dolE =AIF Aol

WS A7 G FAF g
SRR

ge) QelRA gt @, BUIA AR RE & o] % A ol B wye] Halt Rokel Saisje] o
& EAdoz olFE= AW £ ou= zi=r}

“6‘}']/}’“(“3“ \;% ||an||)ﬂ"\1_:’_ %—O—]-‘]—:—-
"IN =3 (F, 2, 3,4, 571 5

ey ehe] Watehl WAEA g W, wAkel WA AAvt veht m

o M

"H/EEoldkE ols oA AREHEE Agolls AAy "Rt "EET g Y] §ojol ofdl] A" 249
T =

B we sel e 2gel dvE Eeed
BN AHGHE B, <5 Ze(such as),” "l At (e.g.) e GOl oA BHe) Rolul, webd, wA@
el Alolth

E A9l AAAeA o, 4
A Abolel] &
kAl g lZ, 2 BS v

N

T

2doA AEE= vl "Ege=(comprising) "ol o] (R xFsh=olEiE &0l Qo] FH, o7,
"3 (comprise)” R "SI (comprises)"), "ZEE"olgkE &of (B ztolEhs &l dojo] FHH, 4
A, "zreth(have)" ¥ "ZHE=th(has)"), "E88FE(including)"olEtE 8o (E xdslEoldls o9 9
o e, oA, "£&sct(includes)" E "E3TH(include)"), T "gFEE"olde &9 (F FHdleEo]
g gl oo e, oA, "3t (contains)" B "I (contain)")E AAE, ZAE E IS
gojste o AHEE W, AgsS FA &= g, FUte], AFEHA €S 84 Ee W
A e, "EFFom -2 FAE"S dojo EAHoR Fod thE AR TE WAE wAAYE AL 9
gk, -2 AN vEF RS 28k U AR T dAE WA E RS v g,

i
o
3 %

FE," s W g oleks foli ArmH oz AgHH, o= PHS Ag s TH 2
Aol 97he] opul At sk obulwAt 471 F3HA =
) 131, AR om WA A W/ ofn Ak FA
EeE|So] EFHE opvlate] Hy) 7)ol
2 G BEERA AgHs) v FEA 2 (dgKez
AHEE) 0 7 A FGA, E BEE A9 37 §ole
EFHEE (ol EF, FEA, FAA], Wold Ei
= (

=
=
A, ofFA) A= ZFPE =, & PE =S T3

froe Y o

Jus)
=
e oot Y o J®

Bz g MR
.
ol
lo
1=H
i)
2
_>L

107\1;0

74] W %F/P‘ﬂﬂE e

Erﬂl—ﬂlrzi

, "S—H}l\l," "5“/\} Hx]_ n ":\—E‘a]“ﬁ_‘% ﬂ = 9_
TR S A /\}&E]"’, A2 A (DNA) B 2lh —‘.“F (RNA) TE T3 E
1, Hol% ode] RUsEHE Avle FHAE FPrh. o5 foli el wel wi o

{-o
)

N
-

A EE @Y, ugE EE
f el oEs), Aa Ee g 7
<%£%%4 o A] A2l DNA &ako = A% §lo], 424 DNA (cDNA), 7% DNA, Z&pxs
DNA (eI, mpolel A, wholels wE), geuydeoEs, Z2n za}ow, i% DNA,
Hl-ZY DNA, = 29 oo v 598 xgsit;, o A&l RNA Aoz = A3 0}0] H A1 A R
ATA #AA RNA (SL2]-nRNA), T RNA, Wl-FY RVA §5& EFWTh. Eo] J)Hd @ A %
TAR L Wol 990, A, ABHA DA FAA) (AQT, Hhol oA A (Biosearch)., ol Eefol= Hol 2
28 =(Applied Biosystems) & OZHE FYPAom o] 87Fsd 2D)E AHEete] F4E Y, e T
of gel FAH B YES sl (AW, T2, PR )L o3l Adom wyH FFY (AW,
DNA 5) EE 1 FHA (Ad, FdHon olgrbed delnely, FanE Flomne 5

o

L B Ly S i
X,
% fo
i
oﬁi )

o wetel A, FAM (W) vastnA s Ade] Aol A Ao o] Fzaje], F, AL AA

_10_



[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

ool 2x 2 AA7E HA5E ADe] HAH e FHol 7|zt FHAlA EE
o, UEwNeedleman) 2 4] (Wunsch) (1970)¢8) g ES ALgste] SAHAT. A7) A =
stebrlE = 10, " " FepvlE = 0.5, "E24 62(Blosum 62)" AL, "= 3] sfdE]" FdEalE = AR,
"= A e E" gEvE = 10, "= Y A" FerE = 0.55 o] &3o 2 At A d7 3AH 499
AZES], & B, UEWNeedle) RZEOE o] &3to] +h=E F Uk, UE AZES o=
https://www.ebi.ac.uk/Tools/psa/emboss_needle/ol A ©]-&7}&3}t).
"wpole " "Hpol s YAt "HiolE s WE" Y HlE|R "k &olv A
2t W2 717428 7 AT ok8E wlolf & Al Aok dhte] 8 4AE xFete
FHLEA ol Eofof gttt V] &ole wlolH 2~ Ax 9 uloly s YAE EFheitt.

)
(o
fr
>
oo
i
a
=
o
v
[
jincs

=
ol
iy
o
1o
=
o -
s
pou
(o
fru
>

SEPE SEE s EE ldsies geln 4w
SN A
b BR A

(
AAE, 2k, "ol ) A FEd, e AE (ddd, ddA Ee ddA D)9 9 sEes
Aaty] s ARSEARE, ClE 5o, e A Ee Axd el 2 5 s AR/AE Ax e

AgHetE Ao oEEA ),

B AFEE = v, "dEd ol g AR (dAY, ZYFEE,
Ao RRH AAHATE A (5, AddNA ddHez 19 A 3 A
o] g2 AR (E)e25EH Egyo dves 3)& AASE Aotk g FAHOR, V] &oJE 4

S o]
(F2Hom mx ddHor) AAH v As AAshs Aolvk. & 5o, it FATF A=
BE ok 9 3ol e MERREH EelEo] & W (dAid, d4A Be AmoriE deEo] e
w), o= wElHe] = AolAk, (dAw, Azt WE WelA) olFAd MAd IeFEH] e & Ar. F

4 A 2 deEEe] 9l Aot

AR golt Audom Reld AAE AAE Ex wel do da aTHAY, = £go] B 4
= AFEE 4UAE AQA. ARHoR, KU TREE, 53, og 52, v4 BE, A¥2E F
B, 2 4R (7 L W-9kHE PAR Fouyy Auss TaERolt. "UA" L B4 g §of
Qg f71AE AAT Asel AEadAon AsE & A, ot 9 B o4 B ol vo}, 414
of, oo}, Had, 49 2 wole TP}

oA AHEEE u, Erolehe Solt g, "PYEG, AR OB o F Aol A% YEwd
How Agd 4 oA, wAlelE A A4 % HpowyE s Jelo A% wx Wty PuE L
Fth. olE Solt dol §P XA, /% E AE, Aol WY, B¥ AFGrelesion)FE B
WA e] b Ede st o oudn, dA¥don, B, 53, o T 4% 243 v
Qe W, 724 245 % V)54 240 ¥R b 94 499 Yehin, Qudom Fw 249
ShAL/AL (4D, W Relw dolHlt A@S wolth, ¥ wwme waAssl, Bde /&8 wsh ge 1y

AR AE,T UG AE EE EG AL AEE R (5, 371E) SR Bdat AxE A%
e AoRA, ol Azandow Asd & AUt

welol M AFgEE b, " (treatnent)eHe o] (2 Asebs gole] Qele] Ful, aA], "Awsher o
"R B)E algA A (prophylaxis) L/EE 8 (therapy) @ AATH  AFHoZ, <elgH A
S, Holw shibel dH wi AN BH (FF A7), And veleriel wd £E, 7] AW,
B AL, AQAAAY, EE a0 Hx w4 BE AN FFEE 44477 98 dne AFss W
W, awe Bowye me ARwe gaAdA Besty duvt delw shiel duH m: gned 4
(% 27], A9d vlolonze] WA FF.. )& ARAAAY, EASE WA ge, o] FH(E),
=gty gejel sl 2319l AHel WAL A%, e Aojstud s BAst U AL AP,
wlol M AbEEE v, Rolshiztolehs fol (i Folehz golo] Qoo FH, dAn, "Fold" ) B
Aol Z1%d WAl weh AR (AW, Holm AP S-5Y Frubolel2) e WA AP AL
439,



[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

& e ek Aol
2 odbgo] oF wiAlg EAstely] 9 EYoA HEH= v, U REEY e M o (5 A, B
AT o (F8H 5L FHske, dxd, 54 23, 54 39y 5EAS ZAY, s¢s dES 5§
StAY, v d3dg, WA A FLs 2SS Holv AMREY A& A
Z Anlo]z] A

A AHgEE bl "Favpolg g folv  Z2B|E Y (Poxviridae) el &3k uloly A&
A As , vt A A AFeE S0 U Z2 X202 Yd (Chordopoxvirinae) ©yzhe] A5 oz,
2EZulo]H 2 (Orthopoxvirus) 35, 7FEg]ZE2nvlo| 2]~ (Capripoxvirus) 45, oFH|ZE=ufolE] A (4 V1p0XV1rus)
& ]

& dgEZ Aulo) Eii(ParapOXVIrus) & #xg|Exvlolel & (Leporipoxvirus) 4 W g0
(Suipoxvirus) &3 22 /9 && xshsitt. 2wy #dste], Q2B aufolga Bk ofye, Jhu
g aubole 2 (ol Zdd], ALVAC) % ZFFAvfolel s (d], FPY WH)E H|ZEEE ofn] & Auto] 2 ~7} uleha]
sity. wbEkE et AAIGEH A, o WS e EEZAvlolgx & HE ¢Sy v SHAl, WAY o} ulo]#
(W) Foll &3t Favpolglx HEE xSy, B 3w dAste], Ak glo], A" A H (Western
Reserve: WR), F#N&}2l(Copenhagen: Cop), #|2H (Lister), LIVP, <}o]ojx(Wyeth), EFFZIE (Tashkent), El
o} ®H(Tian Tan), BH.E}o]E(Brighton), <7Fe}(Ankara), MVA (HE 3 WAy o} wnlo]g]x ol7be}l), LCI6MS,
LCI6MO w5 T X&3tes, o9 wAlYol ulo]y 2~ a7t AMgd 4 dow, WR, Ik, fojojx H
MVA Ao} wle]lej2rt 58] nighzlsirt.  Z4E Fxn|gvo]d] Als AES BHAS dEstE dole A,
o7, %1% (Genbank) oA ©]-&7Fssttt (7o), B & NC_006998, M35027, NC_005309, 0948482 WR,
A, Tt Fantole s W WVA AlFY] AEE AT,

Z xpfole] A~

T e AHEe AASGEHE getEantele s &l &Hih= Havpol WEE Egheh= of WAl gk Ao
. Fzulg el #e] tE FAAAEF Zol, FdepFavtolnlaE qYgd FHO TfiEE 4 A0S HREE
AFE5ES AANA 5 Jdi, BEe) Vet RE 2, lad a1, 9vE B3 o|F 71 DNA wlol#l
olt}. wlEtEsmufolgl il U2 ZEaulolg] A9t THEE 153 YN mES 7k ol £, M=
E) A ?Z:/}} A/ fhRoR oyt Y& £ A, FdgEautole] A QB2 (Parapoxvirus ovis)
(ORFV), +=7F$-Z2(pseudocowpox) HFo]#l2~ (PCPV) % A 34 Tl ulole)x = 9] Ao]dk w5 (o

A, ORFV 01701, NZ2, NZ7 2 OV-SA00 w5 % 2 F334 T3 vlol#i2 BV-AR02 #57)& H| X3, U@

Aolst F&  ¥e3ir), Boukmgy #B#Esle], PPV o] upghz sl PCPVE AYPAH o= 130-150
Az Wo]xe], Ay 9 o]F 7I= DNA MIHES] AES 2t

2 gy #dste], ofAY w3 Bk olyEr, 19 d99 f=A (F, d7Y, wlolgx Almel UF
(contiguous)dll YA, = vlelg|2 Al Ul EAHA] & st o] wEULHE(E)9 dudd, 4
A, A gd/ms Al &, ok 9 vluste] Wy E A Eavloly ) E AEE 4 Qv WY
)2 oA vholga §H1R (AW, TY L/EE 2" Ad) oA L/EE AR 99 oA 9
FAdg. FR, H¥(5)L A5 dMyolAY, e HE Wyo] obd 4 ) (dAY, WyE wpo]ys f
Az AES Agste A). M (E)LS T4 B4 AEE 7|&S o]&35te] FARNA TA " hFst v
o2 £y F Jry. B AW FTY &84 (A, TS AXA g F e Auyor EAFNESR X
2Hd Wk ofue}, HA A FawpolH s XS

A e, B oo og] ¥3IHE= WS a2igk Wgo] glE ulol A9l BudlPS u, oS Eo], Hlo]
Hrol W{EA, 54, 594, e SAd 9FS k. vlolgEa FHAE HAATE AL EHog e

4
AA A1 WHEH L Bl SIAl, DNA ThAL, *?— HEAd 5 [N A2 #ofste) (A, Guse et al., 2011,
Expert Opinion Biol. Ther.11(5):595-608 #=). = d 53] A F-AA= gHuld 7|uA] (TK)-=
o FAA (FAAF J2R;, AW3 8 HE AAA48082)°]E}. K f4v dSAZEFEHLEEY Ao o

stk A AEXE dirdoE FEHQEE XUt W) g, 7] AXolAE nielEs EAE HdAME
TK7F &5 E v, 72U EE F=7) i%f_’_ f%i AxzdAe TK7F 2288ttt F7FR, TK FHdAke &8
Aol TY AX O AudS SUA7IE Aoz dEA k. 2o iE i eg ) e 19f 238t

3}

2%t Zmlolg e Hlo 1 Ha YRFFULEE HYeAE Zdse F A T 4
1710&4&1 HygE 4= dh. wpold|a &4hE, 47 140 2 FAL §-AAFE
272l o]FA MEAfHez AR A MBEHY F27) 3 3

= ¥

s aast
AL B AF FavbolE ] AlmelA e 19 914 el o B o] 2

ol:o 2
mlo

of, oMol At

o] % O}Ur TE 1 E BEFE tE
o

N

P

5

% L

o

k‘l

rr

=0

=

g

=g

&

fr

a

=
Eri—r{ OE"

/\}3}3}. I4L 9 F4L %ZJZ}OH 7

=
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

A elgrbssttt.  the AR WMPoRe dSAeEd EEasteiAl (Fol), Hheld s dnbaFEd
(A56R); Ml ZzeobAl oAlAl (BI3R/BI4R) % A 4b 23 ©@ud (L) WAAZE A g, 2
ol A AHgE Ak WHge mAsh HAdol o] Aoy, EeldlXw EF wE HAEA o @
e FanlEvele] e fdakel sl AR EH, skt Be MAYol i Afele] A= AR
FAAANA o] grbsEth. AHQl BHoR K, TK- R F2L R TK- 2 I4L A WAy} npe]e|x =

3o 71&50o] Ik (AW, W02009/065547 2 W02009/065546 ).

bR gk AAJGEel A, 2 el oF wie]  xFrE= FHanfolpae EHx AF ZHabloles, d
v A, A AsE WA Yol vloly g A, o= 4] el 227t QIIE MEAAE FoA] AERIAE
EA7F B7bsstvke As ongtt. Fanpolgx WlElE wpolg X HAo] AAAQ oo FEA e A
A4 wE Bg@Ag s 54 Aol & 5 i, HAl VT &4 BE A4S BAAA kel od), o
ZAdl, B]-8]-& (non-permissive) AlEo|A1e] DNA 78 9/H= vpolejx ArtE AT RM Hrhd 4 vt

2 g #AASte] AMESY] 53] HAEe Faulolgs HEE MAQIY], 1 o] H|-ofE3slE Z2anjoly
29} HWSEIY S wl, WAS =g =zl #3¥ (Mayr et al., 1975, Infection 3: 6-14; Sutter and
Moss, 1992, Proc. Natl. Acad. Sci. USA 89: 10847-51), % ZIA] WA= ¢S &A% [FN-EFY 1 ¥k o
Foltk.  dA] BAoR ) WAL & o} AFEAEAA Y] A& AHEETS T AFHAT. 29 A= A
g 24 Ad¥, 19 Ase WAS S 19 EA upoleiAQl AFant WAy ol nlolei s obFtete] wldAdo] A
AE Aoz el (Antoine et al., 1998, Virol. 244: 365-96 = Wiz 4~EF WS 194848). MVAE Alwh
Z3o] A HAF WA HFS Ad HHsA 2 g oz AgFo] ghth.  E wjo} MXEoA T ofX]
9k, QIZE MM 9 vlo]g] o] HA AT we AIAAS Wk, FAAdAE 53], & 7 AR Z2A
2ol A digFe] npolejAE A|xdh= ] thg Ml A|AFo] o] &Tks sttt (s, W02007/147528).

Azl Folt BRANA elah /& uleh gol, Exubolel vt el Aol AW Holw she

9914 S A (AU, APRE=E ;P s oldel AN BB EFATE AL AP
7

CD4+ (eATH, Thl, Th2 2/ Thl7) /= DS+ T Al
(oA A, CTL ¥H-&)S W]k, A7) el tist AAA = Sol4 T X dbs (B 1 &
= Agity, 2 7]EH kel Zo] AAUelA (& Ev AIh)

o
AM) Ao WAy AL Frhske W ol ggd 48 we

ol
ok
ol
ok
)
ol
Qo
N
do
o
ot
o
o,
S
e
iz
o X
(o
il

SR o =
rd 7F Y ol

Wi o
e
_LL_4
iy
ol
i
o
off
ins
b
=2
>
o
oo
N
NS
olr
ol
o
)

< o] =R
el 8%, LT AE
£ (TCR)E T3 T Alazel <)
e g Fel HE=E i Wy 247 (F, dIEZL)E e, 27k F
= 5 I117F &A%, MHC

[ 28 (D8 CTL 24

—
N2
=
j)
(@)
"
1l
oL

_H?A

e dozity. 7o W, MHC FF 11 24 HE o4 A
A
e}

JEJ = AAE (D4t T A2 Wk dwbH o f=dth. MIC 75 1 4= &
° @2 e, 8, 9 T 10719 ofn|iat
T odiber o Ao (A, AHojk 1370 obv|ikit 7] (Rock et
al., 2010, J. Immunol. 184(1): 9-15)). MHC 7 I % H7F II Zgdl i3 Az 5E Y3 o= <&
nEFol FdA g EA3E (AW, Nielsen et al., 2010, Immunology 130(3): 319-28 #F=x). <A
Zx o2 SVMHC, NetMHCII, Tepitope/propped, syfpeithi, Epitollkit 52 o2 & 4 v}.

welol A ALgE = vl "AAEsl el ol of AXelA web 34 Bt 2Ud FAS AFIT. vy
@ Aol A, AAFLe Ao opAd FUAT DRt ofuliedt A71(5)9] s} o4kl ul-A% B
Wol(5)8 ¥ttt Aydew, v-P% Bddol: TZALEE Rl WASL, obuit FEolAe]
Wae voEt. E oE wgAd ANGelA, AAgde FARYE F58 g AL = 244 W
AFAW, 87w A2 AAZYE F5E A4H AL B 24 AB AL AN e



[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

CAARE S ol AAGMEE Bu o, AAdNEze F% wk (1
A(5)e T AT GRS AFBTh. S ADe AQelEZe] f el B AT
]

1l

2
geel vel At W, AAAEEd s AR ELSL A, o 1o nEe] WA A
Hom FASE, FUst AA(D)A J3 (% Bt FF wRA) Eedel dnh. APRLEs E ge
A7k B E EAss BE F9E ASSE, Ui F9, AAREEE u-A7t 4ae Ze] @ Aol
(zela, e 3 ; %)), oleld w-A7k 4ol F1dlste], olel WA=

EoA AFEE b, "AAIEZ"gE fo]lE= MHC-9E T AX 22l 7)ot

"EdWol g Boje Al AEH Fx Ad Atole] Holm shte] A Afolel| #F Aot

b AAFEA, AZF Fanlolg] s 93] FHEE Sy o] ARFEE(E)= A2 EAxe] Tl o
3] Holola, o] 7l&d AWl MERRH FHolk shue] F4F HolF Edwels ¥3er. 2 Uy
I FHEste], "FTE 5ol Ed¥ol'E AAEAY M D/ o Axe] M wEl A= Ed¥ol
of #g Aotk HIPHoR, F FolA EdAWolx= upgAsHAl, & AX (A, TE AZ) FhE
A= DNAol= EASEAIRE, BI-A A (A7, H-FE BE)d FREo] d= DNAdE EASHA] =t
FEAQLEE FFdA A= ST, 2 Iy fgEte, ¢ 5old Eddole H-IE&E
EdWolo|aL, ofu| At FF A ] WMElE W ET).

Al EAWe], AA, AY, ZHIAZE EdWo], B AZgioly] FoA ] EARlE HEe, oY
Tde T 5ol Edwelrt & e TIEH. "miAR" sdwels AP E ot Ade @S
F= 54 IZT YA g wEHQHEY] E UE FEULHERS X$FoRE WA, o224, g o}
gl A3E doith, wid Hqdo] IS FE E UE WAL Al BaoA FEULE=Y AeE 0w
A7 E st ool FEHUSEE(E) (AW, DNA 27ZH) 9 49 e Ado|th, 44 2 24 Eddole
g Zede W (29 ZHUIAZE EAdWo)E 2T & JARE, vtEA] 283 Fe ol (7, 3
Mol FEUEES AY EE AAL 2E] FUF BE AE 2T Zlolth). Eddolrt wEUEHE A
oAl 2710l BAAGTIH, EZHE = AL HAVE Wold F Ut ZHYAZE EdWol= gk FH| AlE
2 HYHE AR 3= LS 29T F 03, oo, AAE duide wdoddE ol (d x=x2 AR
AA ZE S e 29 dRELS Aa). uzals Sddolis Hd nRNAS] AFERolA Fglo HXE
AL, o= HIALARD ~Ego]d W ool mE HAAA dild NEE FET ¢ k. "AEgo]d"olg
T &olw 271 A viIAA RNA (Z2]-nRNA) AARAle] el 3 Alojnh.  AFEteld §, JAEEE A
HaL, A A AAHT (FolAoldEnt). "AETo]A e &oje JEE A4S fd, B 2ET
o]/ wkgo AL 93 T3, JEE whio YAste FHS HE A dd #Ae o

2 oage BE wid R 47, &4, F8A, WA X ToRFE Udse ARPEEE Eghe.
HIE Qo] o] EdWol7t EAE 7 AR, T Fold Edols HEAsIAE v 24l e I QA
IZEo|t}, olFAlE, oA ARGV A% AAFEE= F AHolx: 60%, HHASA, AHolk: 65,
22 sk, Aol 70%, B ulgA s, Holk 75%, Hoj: 80% (oA, 81%, 82%, 83%, 84%, 85%, 86%,

87%, 88%, 89%, 90%, 91% %), Hol% 85% (A, 85%, 86%, 87%, 38%, 89%, 90%, 91% =), Z o= 90% (<
A, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, TE A=A o] 100%), Hol% 91%, Zol% 92%, % o]
% 93%, Hol% 94%, Zol% 95%, Hol%E 96%, Zo]E 97%, Hol% 98%, Hol%E 99%, T AX|o] 100%E T A
2 By ZYIAZE EAQddelE 2gheitt. w2l F ZHRQAZE EdWo]l FollAE, vl 5O
7} 8 WE7 wv. §A AAGH A, EHddlA AREE] 9 ARFEE F Aok 60%, HFEASHA A
o|% 65%, wrEASHA, A% 70%, Y wtEASHl, o= 75% D G2 wiEASHl, Aol® 80% (47,
81%, 82%, 83%, 84%, 85%, 86%, S87%, 88%, 89%, 90%, 91% =), HolE 85% (<A, 85%, 86%, 87%, 88%,
89%, 90%, 91% 5), AHol% 90% (oA, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 9%, IE AlX|o]
100%), Zol% 91%, o= 92%, ZHo]&X 93%, Z ok 94%, Zo|% 95%, Zol% 96%, Zol% 97%, Z o] 98%,

O = f

HolE 99%, HE AR 100%E W2l EAWoE x e}, gy, ZHUAZE Eddolrt
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3 il
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e ARANE IAE B 9+ dvh. webd, AEgeE wAsE Ao uf APHE S o)9d
R, B o0de B8 §ER(E) Juel S AES ¥ ApEReE Y e AL wdste Axg E-
dfolel 28 ZFATH. BrHOR, Exvbolels WEd] o3 WANE RE NARE=E skt ol de §HE
(2)% 2exHgH,

o AAFHE R (2FA)E FF T2AY U/EE PuE 20477 8] 298 AN EL(S) (E
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9y FEPE=E 3G 7= 98 k. ole e A= EEPE =Y C-2uy o, ulEAsiA 3
A FEe] vbR el AdEdr. AHEe e 9/nE A fEEE @A FA e itk o= AlE
T vlell EYPE =, o7, WYI2EH, 27 FEhavnel 402, Jded, FAE (rabies) B
W IV vlolels 93 gukild = 9 (peasles) HbolEs F ©iide] Ao g RE 542 ¢ AAY, &
Y 4 k. uEkRE Ao FEs 9w 2y AFe §02008/13864990 71w Eo] dar, FAW = ¥
o F goild 2 RE 7]dsh= Zlo] vigAeit. AR FavpolyzoA 1 23] A% JEHE 9/EE e
I} AEE AbEst A g AS, Al ZEAAE AsAA # A= AEA AT o MEE ARy ¢,
dolst 7199 RS AETd 4 JAY, e 15 MY T (dXd], 75% S HolE AT AES
ZHAZL F Art

ol AAYHel disf dictdow, ke 18 s, E A 57 AAPHE §FE T (ZdoNEE
T3 gHEe) sy ol FA(E)Y EAE nEdt. "IHoR, AT oAb ], o7,
YA, AE, Eged, oiavtelyl, debd Z/mE T2dow pAE 1 A 30719 opniak dole] #
sojth, B iy 4610}0:1 H}EWKP HAE 2 WA 15709 olmxeits x3en, AlgFsAE, 3, 5, e
10702] obmx=t, F= ZFEA 2 A" (AW, GSG, GSGSG (D WE: 66), SGSGS (ME WHIZ: 67),
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ME: 70) E 24, AW, B Edey w/mE b (A, GAS, (19 Eaad. 3o ohulw
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871 Q1 dH(contiguous) FEHXEE (oA, vrsAstAl, HAd 770, 2 % A&AsA, A 6719
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07<4

71 (A, 2, 3, 4 Hi= 5709 opvmab) o] Fe HAE 5 l Z5F Fantolg{ 27t 107) ol/de] 4 *3“35
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of ok, A HA4 =

o2 15709 6SG-FY FEULEE Ad
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5 WA 10709 B=Eld 7)) 2E#HXA), HA Bz (YPYDVPDYA: A W&: 18), HSV el=L (QPELAPEDPED; A
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olgel §HE(E) Welw AR, whgASl, W wwel A9 wEP o wale] EFu s Foaveles
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.
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(AW, 18 WA 30709 &7], wrEAE A, 19 WA 21718 A7) #&e AA O Agrgs AHojd
Atk FoA AE (A7, A AAFE = == JAFE =] FHPE)C] M AIHEE X3 = XTEHK
RS FE5S oSstE d, AW, MM (4E &Y w=32 73 (Transmembrane Hidden Markov Model;
Krogh et al., 2001, J. Mol. Biol. 305: 567-80) 2 DAS (2 A& 3 (Dense Alignment Surface))9} #&
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g g7l A

=
= AAE 5 A
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St AAjFElol A, AFF Fanfolzo] o ZHEE S ol AMAIEX(E) B 19 FHE(E)Y
ol =2t A HAA Ao, Fojxl A HgAl e AeAAd AEE A o] &7l d U
o] W g duFol od HAA AARE F Juh. B ALY 25 AF D/Ee AeE HFE AEse
A FAA] T8 WY el v, dE 9], V] Hee FtelE-FElE(Kyte-Doolittle) WH (Kyte and
Doolittle, 1982, J. Mol. Biol. 157: 105-32) X+ 499 o2 A HY (dAd, 49 tE AE Fo

X% 53] Rose et al., 1993, Ann. Rev. Biomol. Struc. 22: 381-415; Kallol et al., 2003, J. Chromat.
1000: 637-55; Sweet et al., 1983, J. Mol. Biol. 171: 479-88), Tt ¢ig]E (AU, ExPAsy L2E 27
ol =R QI (ExPAsy Prot Scale Protein); ZE&%E F F= gt 9B uvlo]eAFx e A(World of
Bioinformatics)oll &8 7l w@wld 44 Z3(Protein Hydrophobicity Plots) 5)& AR&3dle] AA= &
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[0111]
[0112]

[0113]

[0114]
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[0116]

[0117]

SSS0l 10-2684237

atel @A g) (BH710lAM " ZAlsHAl Z1edEd),
akel @A h) (BH7191AM g ZAlEHA 7= E
skel @Al 1) (BH71eld | AAsH Zlsdd), B

SS9 WA ), h) R e lele] xF (o
D, EE a9 WA ), b W i) EF Ea

=

ot

=
< mRNA HE+& D‘r““é] —’F—Zr ]*1 74% 5=
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1A o3l LdE = d Hee] wWAlA RNA (mRNA)E AAgTE, EAATYE AIEA
Aol de] FA o] vt (AW, Chu and Corey, 2012, Nucleic Acid Ther. 22: 271-4; Wang et
2009, Nat Rev Genet. 10(1): 57-63). WIEASHA, Edwiolste AAFTAS I35 nRNAE TF WS
B FZ% RNAAA FRsHA ZdEd.  ARPE= dY9s 9 Lde] wiEFg Aoingis AT
AARE, Ao 93|y Aol Ao, AAA AAARE = HHLS -d &9 o8 AZ/AHESE
. ”ﬁﬂtﬁﬂﬂﬂﬂﬂéHfﬂ%ﬂQ‘%%]HAK¥§}§ MAFEI =] WY FES

Hhg Zezo] 7hAHE aAR £9EEls WS oy glon] oy -
%ﬂﬂﬂ,%%ﬂﬂﬁ]Lﬂlmd*%ﬂﬂcﬂﬂiﬁﬁ

S
)
o
N
mlt N

o o 2o @ oot

o
AT G

)

ﬁ
s
_\1

Fol Amhr) m, ohakA me

, L F7
WA AR S A8 UAS EadowA 2AE 5 5l

ol EAEA &g AAAREHE=EE 2 il =
o AAR, TF 5olH EAWelY EAE TUT FH =T oA A7E AlEelA EdE s At ofF
AR daldols FAH3] EAskA FEF ARt ske] @A e FUT A =rh didAe AdE Aol A
WA= = v dde] ARt obds Adsks S HRE %E‘r 04]’\] BHow  EZdWolsty o
Sely ZFH=E o HA Uy @ﬁﬂ (Oﬂi'itH 171¢] 0}12] %%E}—E 92k = UL, blastp
(Altschul et al., 1990, J. Mol = L5l %
Fo ZRHE (dxd, A3+ Al 73%, A7F ZZEHE) EHoH ?EB‘r. ojolx, &F duAN FiHy
A e EdRolstE oyExE ety oA dE, A7 EA4, 5 WY wkeE AAA F e At
woll EAsk= A g}, ok

-FE = digt WY WidY A9S F57] A8 AV-HEE (5, 22 =
A AFE wkek o], 39 dA HE Y @A e WA 2FE 4 i, ol2H, (AER

g Btk oA HHow v F7Fe] dojd wAl= 4 %ﬂﬂg,ﬂﬂﬂ,%@%A%%%lﬁaL,
2015, Methods Mol Biol 1310: 247-51), NetMHCIIpan (Andreatta et al., 2015, Immunogenetics 67(11-12):

641-50) 2 IEDB ¥ AF olZ< o] §3ted, HLA Etold 2 MHC 37 119 o3 vl (Sduolsy P 2
ol MEE/AARE (DAOZ, UhS] bl FRAL, Wi 1 ATl A 8104, % H 10
A% A9 102034 W BAE THT 5 dvk. oA BHom, wgrsls 447 de Bau
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

W] s Zol ojs) terdom, wi s g 2@, WAUY AP SE FYA
ge] FAHe] Qi AAF ARH A4, dAd, A 2N, ARl BF A4W (A, 449 5 2
@olAe] IFNy ELlspot), MHC A% Eiwo] Selshy] 919 MIC 7 [ E& 7 11 2% 94¥, FAE
BA, A9YYGA, 2458y 5o s Fg 9

A L) =S Sl e) 2 1),
-

W, O upbAEA, S8 9 o) B D), B RS 9 &23E ¢ a, o2, (AER) wdd H-z
7 2 A9 ARPEES A9 = gl

Skl Al h): skl @Al e), sh9l @Al ), HE= ke @A o) Ee 2o Ao =3 (W, &9 dA e)

2 ) = os] 9 ) Hog) B sk @ e) R @), = S8 DAl e), ) B g))el dia ditH e,

= sk A x§kete], Frkel oIyt gk, AdEE AAFEHE (FEEW D) F, e A4E A=
g I

Fg=(5) JFEHER ) 5 FA4 ™M AZUES] XS d5desxn ke 5 du. 7] 7lsd bkt
Zol, Ay AAYPE| = vk ofye}, A AAYPEE §FE(5)L A2 Fanpolzxo] A4 3 A4

= qAe ANE FZA717] gaidE ™ AlIZHES x84 = o] niggsit. A7)
AgFd upe} o], FoX FE= F M AIHES EAE oS5t dole= 9 oF =, AW, TMHM
(Krogh et al., 2001, J. Mol. Biol. 305: 567-80) % DAS (¥ Ad Fw)7l A2 4 vk, F 2AA5E
o A FHE = NS A58 45, AAFEEE d917I= Aol MY EAE AAS7] g FAo

4 % vk, ® OB FAe T AN Aol 44F YA T 2ol | Aolu,

skl Al 1): skel @Al e), skl 9 £), skl @A @) FE= ekel @Al h) e 9] o)) =9 (o7l
Sl @Al e) R ) E= ok @A ) R g) E= sk @l e) R o), s @A g % h) Ee= sk B
e), 1) B g) T sk @Al e), ), g R h)el el itz = a9k o =9sto], F7ke] o3t
T AARE=(5) 2/Es AAFHE §FE(2)S 29 254 T A5 Amd ue sdAse=s

b 4 ot AAR, AAREE $FRE)S A4 bt W9l s olgel ge 2EdAA(E)e

in)

o

= T
EAE 582 & dARE, AYE AAAEHE Fgh=ol A8 5o el A 2 A B/Es 0.1 v
A A= A 2ES 7] AaiMe Ad9d AAPEE T Aok 60%= &7 7w vkl o] HA%
A9 Aol mpgAsitt. olgld o5 dgAel TAE e U 471 dwd

) A olslelE, B oumel W el REF o WAL Axse U A£G Emtole o] AY WA
g 23T 5 . AFHR, oHd WAL Bedl J1%E wish g gy ANPES(E)E aYss
A A Y (A, dodor W= A, GA, B F3 G s oldel §RECEHE M), A
WHE| - A% Fovboleae] 44, D 47 AEF Entold s AxE EHUT

S St 2ol A

dab FAE)E A9E AR S(E)E YRS A m, sl 2ol 718wt gol, ¢
JHom, A, B L W= ABsk A skt ol $FEB(H)Z MAHG. whgrHeA, (AT, F3
T4 eelanFUoEsERE oty Et P fa49 AHAA G L) Asshd 2L 5
SR CEICE I EEY

54 AN, 54 dAAeA Fe FRon BdE & RS A% AD(5)2 A4seks Ao o|xg
oot R, A BACE)E 2d NE SR oo 2E A48, Fol S 471460 0a w3
Aol mEe] w-yE B/EE wde] ¥AA JFS B Ao dAEE AT BE (O FRE AD 2EdX
o AAE B UAAE # k. D TIITINIE Erupelels 27] QAL 2 Azols] wEel, 7] A9
=9 ek gk

S St BR(s)e] W

W oo mel, AxG Bovbolelse] Aol AUHE AMWES-TY G BAE)E 4G 2F Sk
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SSS0ol 10-2684237

THIE(E)

S gol wd
= AR 24 820 Aot

welol A Abg
2AZE MRS, AAHEE(
o welelx

488 5 YuS )

4 94 AL AARAEE 1 A, Favpolelx I A, Amsanat s A, dite E FFE 5
7 2L QA ET F Utk AS FEAE oldE Aotk ZREHHIE 58] Fasith. 2 dHI @9
sto], ol& Tl ME fFEA LdE AASE FAAALd A e 54 ME e AXE fFPd FolAl A
(AW, T o8 22 ME), = EF oMlE T 9 <lxlo] i3t vkgom (oA, 2%, J%
A7HA|, T2E Fol o)) Ee wpolelx F719] WA (Y, 7] Ee 27 wEt 2dEHE AY 7 A
ot dbelE s LRSS HASIAT AL, EEE FEFEE(E)Y A =4S T Ae, 54 oHE e
21Q1A elxle] ek w-go 7 Aak G Bot dAEE TREEE AFEY £ Ju. TRRE olod, 2
[47F AR AAg QA 2 H/EE T4 (dAad, A AP T2 AE), mRNA FF, Z2AE 2 kY
% H(tripartite) @8 AL, IRES g% A3 29 Az FE= 5)&

Atk AL FAAE olAE Aoln.

WAlYol vlolelx ZRREE 53] AXF EHxulolgjo e wdd AHItsitt. izl P2 A glel,
WAy o} 75K, H5R, 11K7.5 (Erbs et al., 2008, Cancer Gene Ther. 15(1): 18-28), TK, p28, pll, BZR,
AR 2 KIL Z2RH, A Z2RE, oA, Chakrabarti et al. (1997), Biotechniques 23: 1094-7;
Hammond et al, 1997, J. Virol Methods 66: 135-8; @ Kumar and Boyle, 1990, Virology 179: 151-8¢f 7]<
® oA R ofye}, 27]/%7] 7iHe} T2 REE 2330

Az Fovlolel o} sht olde] NAWES(E)E 2

5] Bl
gk e Aoldk 24 84 (g, ZREEH) 3 Alold & k. uiRAEA, AxF FHavpol s
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HlE Il AR BONVA e o] AFdE flsia [ &= 11Ie] 53] #4dsjrt (097/02355; Meyer

et al., 1991, J. Gen. Virol. 72: 1031-8). wl&#s}A, Faupolejark WAL o, A =-519 ik 2

AHE) Ee 2d JHEGE)S] Y WAl A 11T WollA o Fojzltk.  Axdt Fxutolgart 7] 7=
A

i)
iy
in)

2

g ush gol £A9] AMIES EFT ul, ol wpelelz Al FAF wE Fold Al AW + Aok,
BE WY AHMEA BA 9Aol, 53, AxF wAel vl ze] A% K fAAHel, L A£F WA
A5 A4 111e] s Aol vhgrs s,
A% ] 0]

g Fautolg] 2o EHS 9 dWAl 2312 A g FAH] vk (oE Eof, W02007/147528;
1102010/130753; W003/008533; US 6,998,252; US 5,972,597 = US 6,440,422 Fx). AFHo=z A9 3

5,972, : Ao
A E2AHE)/EE FHE(E)E, BA Aw T A B9 45 EFel EAiske A deAdd (47d, 90-
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[0137]

[0138]

[0139]
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IH

1006 A Erwpolelz Qo] ~EAAN Feehe 24 ARG ofghl s Felnel it A Hehs
e FRgdth, AxG ohetel dolt Aw Hehrvls WA gebd # vk AUsHlE, A2 of
e 27 Ao 150 bp, WHASA, HoE 200 bp, TS HEASA, Aol 300 bp. HET v,

300 WA 600 bpE FIslar, E3] npEA A= 350 WA 500 bp (A, WiEF 350 bp HE 500 bp) HE
300 WA 400 bpe] A& Zavtold]s AES XY, BA Zawpol# sy "Eadlolg g §ojok T
Halo] A7) 7]Ed vlel e ofAY ZEanploly| A T WY A (AAY, FEIE, FF EolFed A )
d = Aok, oA, 49l 8 Al E(permissive cell)e] H¥sle A za}*ﬂlt of o3 FA7gd 4 =
A Zomlolg o] 9 7S FQ8E WA, BA Aw ¢ A¥sE dgd SavE, B BEF EAste

FEd MAe REUA Atolo e Axzgtel s sdEY.

2 o] Hhg o] ojw HAAIFE A, AxF HaulolHd g A= 74] AAFE E-IY AW FAHE)/
1y FHNE(S) dia] Adess A4y 790 2299 d2H Fdx, 9 58], dFA HExH x5 2T
St BA| Faupolg| o] AMES xFsith. vl shAl, g E FHAE §8 AE UdAlY 19 HES s
Sl ZEEYH, oAXd, WAYol ZRRES] HAL Alofdtel] wjXHETE. I AA|YGElE BA| Fsnpole Aot
Hluske] A3 Fanpole|~o] HEls HZAZIv. 2 W93 #yste] AgE ¢ de 34 gEEY o
HAA oAZE Ag §lo], GFP (4] ¥gAd dwld), eGFP (S74d =4 34 dz), AmCyan 1 F3FA4 &
WA g pCherrys X§3tE.  o|E 5], mCherry (587 nm % 610 mmollA] I3 &4/ &
1

o
- = =
(Discosoma) WAL ZHE 7|Qdsle 94 JFA dd)o o2& o, mCherry-Zd A&

9 A BAE) mfsa_ AAE(E)7E A48 AxG vlelelar WA Zeas AgsAAT, 1o
G, aCherry WA S WaSE Al el At A4 Eehas A4a) @ Aol AxS %

g Adee A AR /\Z%fﬂﬁﬂ o3 o] FolA ALY (WA %‘E‘ri) EE oAd, APC (ZEI Aol
(Allophycocyanin) )-8 2 5-2+gl g-wixjro} wlolg 2~ AR HA| F 5= FACSS 22 -/ ol ¢
3 £x4E 4 k. SR F-wAYol FAIL FPH FHAHZEE olgrbEsth. dwbd o= 50 WA 100
el BA ste] 1M ARFA 5L, A4 SAFE AR Sabfolg]s AA7FA 9] dA ZRA~
= 5 WA 657 2%},

B oagel uhgre e g 4BY ART BEe A% 10MWF T T, AT Eauold g 4
Bo o BAW AT AelE Low BAAY & A S ARH Eaveld st AHHE WA B A
ok, A7) A%d ZRAZeIASH gol, Erutolels s WE AT AH(E) EE BE MEGE)E
Az obgel olsf Felel g AW Febavis Az FRYEm, wA veldst AFR ZeRE A
ofstol 44 ¥ejol ZEHE @lXE §A4 (AU, JPY LZEE ETFAG. wAsl, ) A
clel st Feafolel s m2RuS) Aojstol A4 1 W2 el sl ALe faA (53], alherry §4
A wsHe WAelth e, AxG Favtelelag A4SE WAl @Ed (a2, ntherry) L.

A 9 P49 B0 A,

HE AdolA Aol dhte] olF 7ty sdS AT & = d=wEdot
v, o7IA, A7) dEFFEEo Al Hanbolel s Al AdetA] & A9 WAE E2Feth. A <
Sy FdobAls ntA A, ofd A wEElotAl (ZFN), HAF 402 FAF o) HE] wEdlobAl (TALEN),
AR AE Zhe #HS LT YHEUS9 HH"ﬂ(clustered regularly interspaced short palindromic
repeat: CRISPR)/Cas9 wEdlotAl 2 34 iy KA 1f AdE 2te As a4 F48 To25H
Ak, wpolys HAYS S8, 3 HAstE As §lo] Cas9s IZYshe Sebav= Bk ofyel, H3hek 7tol
= RNAQ] AES Q= M CRISPR/CASY Al2~¥l& AMgsts e DdAlel 71eso] Atk (Yuan et al.,
2015, J. Virol 89, 5176-9; Yuan et al., 2016, Viruses 8, 72, doi:10.3390). o]&3st e A}go|A], =A
upolg] 2ol o5k 74 o] 9oz, 3& *ﬂjL Ad Fehm =, Cas9 ‘3“54 Zetav= 9 slo]= RNA (dH,
mCherry-3£ 23}l 7ol = RNA)% Fsh= st o] e JEFAU]C(E)E FAAAE 5 Aok, oA, =T
Fulolg] 0] AEle AlZbA o w (gl Aedte A2 WA g v, &2

oja, 1 AFe FEH frHxtel oFEskeE A Fehae AAAQ dE), EE B4 R Y
(oA oz, 7] 714 vpeh o] HHg FAE o83 FA & o]F 3 RIS
U A7 ZEARY A4S, 1 WA 107H-°4 Al wiete] 170e] Az 7} &
Fomutole) 2~ AR O] A ZEA2E OEF 3-4F 20 HT vbhA S AA Gl A, ZHZEL i’\ﬂ}ol?ﬁ’\
E A S A 45, vtEASAl, A 35 L8, 2A b Axde] vl 2 LH
1 0.1 (1070 o\l 170), wiskzlsiAl, 2 (170 di\] 270) =] 0.05 (2070 Wil 170) & =39+
AlFEol A, A/ A Bl 1 ol delar, 53], 2709 Aj=d of¢hol wHEf 350 bp Heold i, 131 O}D}.

=5 wgbga ANSHE, pllk7.5, p7.5K, pHSR 9 pBRE TAE womRE Aumi werdei),

olo

N
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[0143]

[0144]

[0145]

[0146]

[0147]

SSS0l 10-2684237

pllk7.5, pHBR ¥ pB2RZ FAH o ZFEH AEF = WAy ol T2 RE Q] HAL Aol wixd Ao =A (v}
g2, 7 SFES Adolgh ZERE HAL Aojste] drh), ZHzre]l 5 WA 1071¢] AAPE =] FHES
FatE A, WA Yol TK §-4Axa == WA 24 111 el 499, 1 WA 3719 238 JHHES Zdhste
ANzt FHenpole] s (7], AU o} wiole] 2~ F G wigA e A, WA)ZF AAE & AE=F s Wyl
ek Zlolvh. B A2 mek ojelgh Axd FavtolyaE XFele JiQl wEY o widle] gk slojnh

A ZF EAnlolgA AZE

Ak AL U, ZoA AREsHY] g AxF ZanfolyaE FH V|ES ARESHY] Alx/FTEAAL S
Utk aFBR, & B W QY] Az FablolfaE AXdte WAE FUIE X £ dvk. w
S AAGEH NN, 7] AR dAE A A AEZAA A FRE FFA7|= A, AatkE Az
3 Fevpoly g M wGEENE Igste ©Al, 9 35E ARF FavtolyaE A QoA W
g xghet

FE WAL AR (AU, H8) SF AL g, NGB AN S AL 29, 2 A% Fxujel
(AT, A Hele s 9avk AAE S QRS ekt ATR 2l ggE 57 AE )

32} 3k AZF FHavpole sl f¥ol oEdt. MVAE PASHA S5 AlTH

AE (dAad), FATOZFY F558H & o2 RE Axd H wjo} AFEAE
AEF, ZF AEA FZdh, WA AXS g 3 2H5 AEF HEH
¢l dEE A glo], 9% TERT #Ax=z Bdsd lolely ®2IVe}(Cairina moschata) (A,
W02007/077256, W02009/004016, W02010/130756 % W02012/001075 3+2); wvlolelx D/wE A FHAe] %3
o7 BdEsly XHF AEZF (dAW, W02005/042728 FZ); ApgHow BEstd AE (oA, US5,879,9240]
MAIE & DF1 M) e A4 A 2 HY So25HY HXA ddol o, wjol Alx25Y fiE &
H9atg AE (AW, W02005/007840 Z §02008/1290589 ZWAIE Ebx T MEFE, dAH, Olivier et al.,
2010, mAbs 2(4): 405-159 7]<% Eb66)E E3+atr}.

du

Z5 12k A2 (7], CEF) 2 257/ AlXT ol9ox, thE WMAYo} vlo]gjis FEe thE EHXavlo]ds 5
o] A%, 9z MEF, AW, HeLa (ATCC-CRM-CCL-2™ == ATCC-CCL-2.2™), MRC-5, HEK-293; #AE] AZ

F, oA, BHK-21 (ATCC CCL-10), E W& (Vero) AEE H|E3F, vl vE H|-ZF AEZF7F AXE Y8
ol g7bssttk.  wbgA S AAJGEAA, H-MVA @AYo}l wlolelxE Hela AXEOA FAHETE (o714,
W02010/130753 =),

sistd o2 Aol wjx|E AHEst, T&E E
[e]

= =
A7k EAG S QAW ol v sl
A

medium) 3= ok ool @ Wi ggH o o
27tssitt. 53|, CEF7F AR Alx=2 ALEE o), o] VP-SFM AX wllek wi#] (AU EZ 2 (Invitrogen))ol
A uikE ook, AR AlEE vk A, 30C WF] 38T £¥E XA (| vrgAetAl, oF 37T
old) el A 1 WA 8d sk (vFEAEA, CEFe] A5, 1 WA 59 &b, # EEstel Mxe] AS-, 2 UA
74 o) wigHEn. Hes BS, Axe F UNGFE S #1811 WA 849 e A AR Eol
o]Fojd + gl & Eol, date ntolglx &S F537] A, WA Eeka dE 2, A AAd e
EX dg Zaplolg] A (AW, MWA)S FZ& Zgtado] AR 7] oA, WA 6 WX 129 AE v =

A Fovbolezol o QA AL FPe AR

(53], 443 vz #49% (MDE o]&3te]) o]Fofzt}t. Zamfolgre] FEE 93k ALEo] 2§ NOl+=
AFZHo=R 0.001 WA 1 (A< vpd&stA, oF 0.05)0lth. 79 dAE £ vgddsA 55 £5 it 714
of AAES] gl slgHor Fogu wiAE AMESte], TE EE A fl AAEE T oA (o] AAA
AZe] wFS 98l AHgE X9 FUAY, B old F Uk FolA FAEY. I dAE dukde
2 1WA 64, 9 upFdsiA, 2 WA 49, 2 7w s, oF 7241 Eet R E T
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

2wl 1WA 59 B (BE EE Qg J19e) 4AE] g 39
= Q ;

[e) =]

= =

Tl e TR A (o= AR Al vk e H/Es A 9AE Hs AREE wiA ek
[e]

Eoupolels At WGE FRO) R/mE P ALEVE 98+ A AE 9

A Axs mEans E38)

o[

X
+

= ST U, AR AXEzREE] (2 dejez 3

AAowRE o) ¢ WYY FEE & ALT 7] Al AR AE S S ¢ e dAE 2=
& 4 ok, WE/EE, A3 (hypotonic) &3, 2&3HE, MRS e ud #H3E TS, ol
AgtE] A eke, ohgglt 7ol FdA A ol & besttt.  wpEAlgh AA|FEje] wheh, AikdE A x7 F 2o
q2E 3eshe WAE, v, s dAZSIE ol &5t AR AE TS AT &3 dAE X
shalty,  wd FEEr)E AwdE WA= o3 (Silverson Machines Inc.: "] o] 2E EwW|E$), EE o]F}-
S EEHAYA (Ika-Labotechnik: = FEFF-I)EHFE HHAom ol &7bssltt. 53| nlazgh AA| gl
wpgh, 7] 314 #2317 SILVERSON L4Re|t}.

ojo] A, ZExmlol#i s YA GAAld g FA " AAl GAE ol &dly FUtE AAE 4 g, A}, ax
A A (QAY, AeFFPolAl, TrEolA 5), A=Yy 2 o3 GAZ nuEI, okt A ©A
7Zb 3R dvk. A e gl ZlsEel ok (], W02007/147528;  W02008/138533,
W02009/100521, W02010/130753, W02013/022764). whgzgh HAA|FHol A, A @A=, wlelgf=E thE A
BARRE FYA7IL/ A, vrely s AENS FFA7|L/AY, EA7I= b AHEE
I (TFF) @Al X2gett.  ofA7|a sk Fad oEste], Ag §lo], vE s FoAAE 53 ~9E
HaA;=(Spectrumlabs), & FZXEdo]AM(Pall Corp), #HALH A (PendoTech) % 7 ZZF(New Pellicon)&
H%gh, ZbEe] TFF Al 2 X7 G Aol Al o] &71s 3ttt

A= [e]
T J= A 7F
==
=

A g AAGEC A, A7) Alx dAE (FF S Tide] He) @Ake] Al 2 AR AR §FoR

Bojse HQ 2EY oF WAL 98] Holx 10 pfu, AWEAE Hol® 5x10° pfu, L wLH A, theF 10
A

pfu ©]4& A xsE= Ad =gl Hr).

i
i)
o,
o
2
o)
11
>
oS
=
e
o
rob
2
ox

\3_’-{9
fuj
[

M HIJ

W)
1%
[‘>'
Az
=
il
o
to
=2
k
2

[

=
o

|

o o
o2
l-n:

H 2t = =

Az, 53], welg 29 -3¢ a8 AU, 59 W9gs AsAE ¢ e ZYfE=E 296t
FAAZE 3E 5 9 ol Izt 7 E }

gz 719l D)4
FHULEES] &4
AR fAAY B A B, AHolE 805, wHEAEA, Holw 006, B bE uFAsA,
Hol% o54e] BAYL 2 FHALHE AP 2tk wEAR R FA4E AN L AATY KA

_‘I:‘I_
2 748 Fonvy A

L ou-Sold WAo WA i ol MEE AFAY F dE

M4y AR fAAE Sl ® #

AU =E YT, B owgs gAstel AP WAATY A oz AT glo] AR, 53wy

sHAE, JEFEZ (A, 1L-2, IL-6, IL-12, IL-15, IL-24), AXE7}1 (<A, CXCL10, CXCL9, CXCL11),

JEIHAE (oAZId], 1PNy, IFN&3h), % ZAF 1A (INF), F2Y A= AXF (7o), GM-CSF, G-CSF, M-

CSF...), APC (B9 AN AZ)-:=Fd gl (dad, B7.1, B7.2 5), 4% A4 (243 4% A4 GF,

MFEAL A QA FGE, A s A QA VEGE B), PR 1 EE 119 F2 2443 23 (HO A
o} EE

A2 §5A4 == AAA (AY, Bax, Bel2, BelX...), AXEA odA4 (p21, pl6, Rb...),
wel AFERIE AAA (7] JAAE A PE=, A e
T

AEA L, dXdg, 9o =dQl A e A Y F AS), GAS T EFET

R
[RI

A AR gl oFR ATAE MEEA kR ABAZ 4 ot vude :gss §A4E A3
3 A

gk AR A fFAAke] gzl dEzZs EHuld 7y (1K), EjrgdolE 71uAl, A&
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

SSS0l 10-2684237

(Do) 2 Sebal Exgelwal Edzviebal (PRTCHADE E3sht, olo] A=A eht},

CDokAl 2 UPRTOMA = dHAE 2 b5 HAE] EAet} (18, EHeEE S48 &=, (Do}
A= &R AlERl0] Zhts] ol st o] AR FAMIE = FEnd oA} A2 defgtt. (D
olAlE L3 AR FAMA]l, F, 5-ZFQRAEA (5-FC) T2EgS Goln|3}A]7 | UPRToIAlC 98 5-Z
FLE-MP (5-FIMP)E AFRHJES o, 15 AEFAHS ve 5-ZF2254 (5-FOE FAggrt. 3k
Aqd 2 3gE GiE gAY, A% dolg W= (SWISSPROT EMBL, 1wz, W&zt (Medline) S)llA E703
o7 o]87}=53sltl. &R UPRTolAl @ (CDolA|, E3], AMFFEnmfolAlA MA@ v Ao}l (Saccharomyces cerevisia
el o8 mdE 2 (FIR1 F44F; Kern et al., 1990, Gene 88: 149-57)°] 53] ulgtzslt}. S, Azl Alof
oAl (S. cerevisia) CDOFAl, W UPRToFAIY] A& 35719 7|7} 2A%, Dbddsd UPRTolA Y &S Y3t
= FCUL A A=} (FCY1::FUR1[Deltal 105 =) (o}u]=at AL W02009/0655462] A 2 4 H
T 1ol ZlmEe] givh7E 53] Al tiide] Hrt.

s Y

K

wolM ARty 93 A8 A SYAoR AR FXE v B (R, 2249, PR TF,
DNA ME%, steba 7)ol s 2 o9 o]87ted Tud (dlxdd, 2 7Ied B=d4 24, 3
t, cDNA, A3 gfelBe], npolgfx Al Hi= o5 Edehs o sAd oo Ad e Wy)oms
B FAA7E o] 87bed AE dlolE R B Aled Md ARE ol&sto] APE & qlaL, olojA, Al
HEX-3Y A BAH(E)} T X (dd, WAS] A I1Ie]), T E o $Xof S &4 A

I
=
23} 7% oa|A Az Exnjolelzo] AgtaA AE 4 A,

oHA 5 ZHE

"AE RS & Ol el (RS gl srldA AFEHE A T Aok e Edtete oAl
o] A ElE #ETVEEA ANAAATIE dl Hash A3 Favfole o] oFell AFggirt.

olglgh A 8w FaEFS Favpolrz A (violgjs 3, AAoldAd 2 &%), Ao 5 E AA (4
E 5o, & T8F), A 2 (A8, A, 4 HY, kA A% AY 5), vleles AA T kA
o= &¥E B4 e FEA AE, 2 AR WA (5o AR, Fo HE, T5 FAHE oA BY )=
Zgrah, ol AlgEA Fe=, TRt Azl whEl debd = Qlrh. FAupol o] AMG Fo RS oAl
o3 #HE FAES aste], dF Eol, Hlolzls Foo] digh oA WS EUHHEaL, o mE F
Ags 2AFoEH FAHoR AAHI, AH3dstd F vk (F7H Jleld~E 9@, Remington,; The
Science and Practice of Pharmacy; Gennaro ed., Pharmaceutical Press, London, UK; oZt, 22nd Edition
T 5 ey 2x).

[>
S
ox
oft
)
N
i)Y
2
=)
i
=
St
S
=

dA mAoR, Y §Row A A% FEFS AEHE Fxujely

woarga pdste] 58 Adsta; dsd whAsll, W2 5x100 pfu WA o 100 prugl &% (el

5x10° UlA] 6x10°, 6x10° UlA] 5x10°, 7x10° WA 4x10°, 8x10° A 3x10°, 9x10° UlA] 2x10° pfu)e] 917+ &=

2E WYaa, A2 Tavfold sl diet 10°e Eaeks A f3o] wlEAsTH, E g% FH o

(5), 940, S FARKRD A5ole= 2 WA 200 322 = Aok, A& EAske vtolg 29 FE& T4

el B4 7)&ol o&), dAd, 34 AE (dAd, BHK-21 T BP9 #9 F g3 A5E AFste], 19

Aol (oA, dF-nlole]~ A o]&; Caroll et al., 1997, Virology 238: 198-211), A260 &4%= (vp

A7hHE SAst, AZFH WAFF (iu g7Pel 935, v 5ol4 npolg]x Zgjolw] 4l ZwHE o] &3l

gPCROll &3 544E 4+ Urt.
3

& (7™, 70T, -20C), ¥ (A, 4C) E= 73 (A, 20-25T) 25004
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

SSS0l 10-2684237

o Az L AN wB (5, HlE 64U FH) A Hlole s gHS wAHI] 98l Aol AL
T JF A2E, GO A4 FEE S AR ARG Eruel st oFAE g B FEEOR
A4 SNA Fol MAEE. AP ANAY BEA Azt Aig, Yo 95 (A, FBIER),
YA, A, EABRS EE AR §9, g3 9, W b gl 79 9 F89e g9

(Eg]ollet-golql), EPPS (N-(2-3]=FA|oe)-T |2} -N'-3-Z2F<=Z2) TRICINE (N-[EZ (3| =FA)H|
e)-me]-F2) 2@ Fekaked A7 el pH EE okzF 97149 pH (A, ik pH 7 WA tiEF pH

NE FAANZIE H 53] Adsivt. &FA (X, TRIS-HCH) = vhgAetA, 10 W= 50 mMe] w52 &A%
o},

AEeHS g4e AdsAl sl A8l F & =3 XEgeE A= 598 4 duk. o]Eg 17F 2 53] NaCl
2 KCIREH AHE 4 9lar, vk A, A7) 17 9L E3], 10 WA 500 mM E%2] NaClo]t}.

rﬂg_g} 75] , o} uﬂ/‘\_] i/‘j

2 W3 Ao BE FXIA77] s sARSA e x3E ¢ ok, A
1, d& E°], 0.5 WA 20% (TF /39 L, w/vE AH) 2 w24, 5 WA
15% (w/v)o2 thekst xo nlgzdelAsE ¢ 10%) FaE2A, EYdas, dEA FEA vhE | A2
T 2 SYAES 2. sAAERE AAY A9, I1F A 9 ¥ 12 9A 5 AR Foavlo)e s
5 B33 e awAFe] FEA, oAd, d2Ed By EujdiEE (PWP)o] EA8kE Aol &
3] A &siel (oA, W003/053463; W02006/0850082; W02007/056847; W02008/114021, W02014/053571 %),

dA ZHo®, NaCl B/Ex= B35 Tishs d5Aeld AAs 53 Fanpole]xo] HES 98 A3sitt (o
A, AFER2 5% (W/V), SFHAFER 10 mM, 2 NaCl 50 mi& ¥3ate Eglz 10 oM pH 8; & A

=
= (10%) 3 NaCl& E3bels E2F0E ghsAeld 5.

A5 % H A8 PH

b ARG mE 1o A sl o

w3 ol

E vk Sueld, ¥ wHe Ee AR Bem s aAdA] o Aashe b, wE o A oyl

ol FRE FOR Y] A A 2EY o WA 2YES Tolse WAS TS Am Wl @

& Aol

B ouwst gastel Aud 4+ gt dol WEA A2t T, O, APL, A, AW, AR, FAF

o, e, TRV, ARG, FAF, AL, ATARY. G, HIL, AL, JE w9

AYHY, BIZE, R &, BIHYG, ARD §F, Wy mE B NPY, THL, AL, FF A4

(ONS) o, AARNF 5 mPRh, B owwe 53 uY ¢ A A¥sd. Bouge w3 Aoy 1

Sh, e AW 993w 9g nRE, AP AR 53 FEsh. BA 1% PAe) gt A
el £ J

3 .
25 d vggd dores HY, oA A& (astrocytoma), WO &Y (embryonal
tumor), A3l AE F(germ cell tumor), FF AAA ¥IAY {713/ % (central nervous system
atypical teratoid/rhabdoid tumor), F70¢1F%(craniopharyngioma), |42A]3¥ 3 (ependymoma), 41731l
(glioma) % W EAMEZF(glioblastoma) ¥RF of e}, FHARGS x3gtt. 2o 7|sd B & A=
Z 9% o2 §3d9 I HYd, E 53], NSCLCo]ar, A (adenocarcinoma), HE AE F(squamous cell
carcinoma) % WAE ¢4F(large cell carcinoma)®] 53] wpghzlsich, 2 o] JfQl wEY of wiow

A gH+E b Age = oE oS dioto|t),

woune] el wEY o Wale §% w18 ALg guel ola) ATHE fol@ Evks J1FA e
wate], Ei Bo] Z1% Pl ntet QR4 ggkhd dlgEE geish viawste], $Eb A e
o Ades 93 F Atk ¥ el AN AFHeR o}, Ei v SAd Agwe AUd o
gole pay 94 A0 s H7 ARY F k. B wEs Bise], ARA oo (ol Fu F 1
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[0184]

o] | Perez and Brady, 1992, Principles and Practice

=2 =
= =

Atk (ol

P
T

[si3
=

sebue g 47 F4 5

of Radiation Oncology, 2nd Ed. JB Lippincott Co 3%; W7} €A ol

TRES 9

AR, 2 2R

OO]:

Ao zRE o aoyA] Fa},
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il
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X

o 9

e AE

m
=

ol
HH
J))
=4
o
T
T

[0185]

B2 Z1uAl 8419 oA,

=A,

- ©
v T

i
3l

parp SAIAl,

AT A,

ol
__OD
=)

mp

-

i

jN

2

mH

F-LAG3 5 (A, o)=dg

—CTLA-4,

&

-PD-1, ¥-PD-LI,

&

1 A" (Herceptin)™) 5) 2 &

&

(

1

s
N
i/

TLR9 E7t=

5242-55),
1163-74)

88(10):

Virol.

J.

2014,
2014, Cancer Immunol.

TLR3 @ 7t= (Claudepierre et al.,

pad

g glel,

2= A
(o, CpG,

gEyr=

=)
=
el15-127; Carpentier et al.,

2,

Res.

o)A, ODN1826 (Fend et al.,

(Litenimod) (Li28) (Carpentier et al.,

2003, Frontiers in Bioscience 8,

o,

60-6; EP 1 162 982; US 7,700,569 % US 7,108,844) % PDE5 AAl,

Adu (US 5,250,534, US 6,469,012 2 EP 463 756)

2006, Neuro-Oncology 8(1):
uf

k!

[0188]

T A2 wkg (CD4+ H

3:—1,

/B D8+ T AlE Wk3)S A 7Y,

3
m © X
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| < W
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5oy
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R ™
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[0190]

=i}
=

BH

AAE A A ]

ERIEES

Fol ¥ u,

5]
&

ol ahofof 7t

il

AA

[0191]

Cold Spring Harbor Laboratory Press, Cold Spring Harbor NY

(1989, Laboratory Manual,

Maniatis et al.

[0193]

71 FAANA A E Ut (o

PCR ==

o}

3k
Academic Pressoll <& &% PCR protocols—-A guide to

HE THES 74

Gelfand, Sninsky and White,

2~
=

3t7] 7]

AzAbe] A3 gl e

Innis,

o,

methods and applications,

=
=

=z =
=

1990 #=).
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[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

SSS0l 10-2684237

;H}_ﬁl— MVA AEH

AT EZ ] AJolgt FFES TP T FAA 2 YA Yo} L2 REE HolE (Geneart: FY #HAAH
2a)d 93] FAsUTt. ALE Az IE AR HAHSA7IAL, Al = FZv el ZZF(Kozak) A G
(ACO) S F7tetelth. F7h=, Zzmupole] 2z~ #Ejo A o] whgol f3k TTTTINT, GGGGG, CCCCCY Y4 RE|H+=
B A AL A T

oo A B2 F2E: WATG19022 2 MVATG19023 44

MVATG19022% 5701¢] ZFelst &9 : FCU1, b-gal, MUC1, HPV-16 E7 2 HPV-16 E12%-E 7193l 5719 HAE =9
3ES IYstE BE FHAEE et BE FE = (57b1/6 T AE AIEZE x3sls 278 o).
0L FAFe=z HAEgEX $IEL 5'oA] 3'o2 FCUL HAEE (N9 WH3E: 1), b-Gal HNE= (AE WHE:

2), HPV-16 E1 HEI= (M WHZ: 3), HPV-16 E7 HE= (AME ¥Z: 4) 2 MIC1 FE = (AE ¥E: 58 X
e, 3% =9 47%94 Z2AY L AIEZ AAE f3 §FES] N-dee, FE = Alolo] Bl wup
At FE|= FHel 1024 6S FAZF EAgT. AEFS F3A717] Y8, §FES] C-dddel Bl A, Flag
Bl (DYKDDDDK; M WZ: 6)2 Hrisldit. #HeEZ $3d% (M9 HE: 7)S pllk7.5 T2RE (HME A

o 8)e] Alefstel wiA Azt

MVATG19023%, 74+ o d
AeEE §IES i%f‘s}t %} =
ERE (A9 W35 8)¢ Aojstel wxAA

31 ¢F 30 bp AMEZ FeiNIZ DNA @A S

Yol dg Zghan = pT6186260] FotE®
#E%‘ETM(GeneArt® StrmgsTM) DNA D‘r%i 01-F A (In-Fusion) 829 (31-7F% HD E249 7]E, EE°F
(Clontech))ell o3l A¢dsted 747} pTG19022 2 p1G19023-S —r%é}ﬁi‘ﬂr-

WA A Eehav| =, pla18626> AEataat sk fra el LE|= A do] WA Aol A4 1114 354 A=
ol ol AdE Q=S fAelE 7401@ o] WA 24 1115 EeMe F45E A (BRG3 2 BRD3) ]

2499, Zg2un= pUCISEHFE 7|93 Aolt} (Sutter and Moss, 1992, Proc. Natl. Acad. Sci. USA
89:10847) .
AeA AR 19 A4 111 WE mCherry F3A4 @laAS 3dsts FHAAE il =a] MVA (MVA

mCherry) & ARg3te] Fa=dth. MVA mCherry®] o] %719 &% MVA mCherry wpolef~ (A ufo]e] )
F 7y Ao=mEE W JNES HJETHoz BIFAZ A3 nlolz o] o 7AHE AEE Baiaz
S gelth, AAl=, A4 11 el %A AAES dFAow AxFHIL, vleles Fehast waow wol
= A9 mCherry §AAE A AT,

WA Yo} nlo]g] o= AZFre] HlwH WIS ojWlEo|x|vt AFF Zeka T @ 1-5%%o] AH9lE DNAE
ot afmg, AEA Qgrde a5 =777 Y. dEREolde o9& dvels 27 uA=
A7bkgItl. 9B So], CRISPR-CAS9 Al 2818 Alg3lo] FA| Ao 2 WA 3 mCherry AR oA o7 st
S AAdsta, ol=M, AEF WA A9 &S FTVHZA F At (dAd], mfoly~ Egta F AN =R 10-
5097 Hd FHNEE RS, WAZE AEAdA EAETA, nCherry A€ol 5ol <l gRNAE i3k
pgRNAS} 7|, Yuan et al. (2015, J. Virol. doi:10.1128)°l 7]<&¥ wle} Zo], NLS (& =x13} A5)7} §le

Cas9 &4 (pCas9 E‘r’\ul‘:)E A&t e=E Hag),
12} & wljo} ARFEAME (CEF)olA 2 “da2d Aol 93] MVATG19022 S F33k3itt. C(EFE 11 e 12
A% SPF H3tgk (22 W (Charles River)) o ZHE ©@ElA7]a, SFET 4 mMeE RESHI, HF % 40
mg/L= AEHtol NS Ffrahiz v WAl Foll A wjFstAtE. CEFE MVA 79 o] dol 24 = 48 h &2 377,
5% CO.ol A wjokataith. 107 CBF A2, 2 M L-22Eo® BE2H1, HF 5% 40 ng/L2 Aefupo] S
Shasls g2 ik iR Fol A 2A17F B¢t 2A mCherry-2 W MVAS o]&3le] MOI 0.028 #ZgA AT, 7+
H AXE Efdaloz g sta, 10’ MEZS (o}AL 78 2 FE (Amaxa Nucelofector) 7]l wel) 2 ugol
pTG190222 FE A o8] FARAA 7oL, Bl wal pCAS9 2 peRNAZ HAZFAAZ Y., FAZAE
HAEE 6-9 ZHo|ER H7]aL, 37CoA 29 &oF AfFalo]dA . 7 2 FA7< ,
23 S E AE AFEETE. S S| dS ALESte] ARoA 308 B¢ CEF @35S AGAHT. 60 mm
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[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

[0210]
[0211]

[0212]

SSS0l 10-2684237

x 100 AIE CEFE 500 wel 7+ slaoz gaAAth. 308 ¥, 1% obl2sg @
TS 95 AXE ol eH#HoA R ololA | wi Tl E 5% (0, th7]skel] 37°CelA]
= oujok wiA o] AR = (5ml)S
B3Z AF sk, 500 o) PBSO] 2
Ho|Ed A A&o|A] 30% HoF CEF

g tlel Sdeld
3= 5 ml vl uy
96 h T¢F AFHI A AL, 1% ol7k2A 2 0.008% FEY H=E
THAA A7 7“}011 o3t %E‘rﬂ HES AT, dgd 9

, 20Tl WEAAY. WdEH EHAE o)&dte] 6-9 AX Y
1o 2

A

Ll
Juk
Jo
QL
Fl

2ZM HME& FTEE Fdt. 30% -?,
EZ 5% (0, 78kl 37ColA AFH|o]AAI AT, 72 h ¥,

olx o7 F175 ZefxIoA A29 FF dAES 3yt 4 Quf. o]
mLe] PBS Foll 8|MAl7]aL, o]F o]&3le] oA 30% o 2 ¥ =
F175) ¢ A3 CEBFE Z4A% Y. 20 nLel ¥ vixE FH7lsta, #ga9d Aﬂie 5% CO, 1‘4%710}011
A 72h ok QIFFHIO]AAIATLE.,  olojA, TE 25 FASGTE.  EA MVAo] 2%k W JIMES EA % oY
o] HAZ PCRel 3] B2l o] HE ZaAls w 35k F3E 4 )

MVATG19022 ==&+ <=7¢] F500 %—E}ii% ol g3ste] A AH
FREY 4 moE REHI, HF X 40 mg/LE Agmto) Al
A 48h 9t 37CAA] 5% COo A ‘ﬂ%ﬂﬂ Ol MAATE, o]olM | MEE V] 7|&H niel o] TF
AAIAT. 5% COy 3sloll 37°C ]38} (A, 34-35T)ol A 72h WA] 96h &<t wlol# FEHE FY3IqTE. o]
o)A, Zd® ME 2 uixE AR, YEAAT.  do] A3 =(High Speed) #23}7] (SILVERSON L4R)E

olgstel = FeES HAA7IaL, 2ol el (olZu, W02007/1475289 7]=® ®iep #Zo]) AAl Z2AAE
ol zrEFshd, &elE wholes AAS ool o) Aarlyia, HA e ol (TFF) @Al ofs 7

AAND & k. AAY wolyAE A3 ulolg A AAS d=A (AW, 5% (w/v) AFFEZ, 50 mM NaCl,
10 M EZ]/HCL, 10 mM SFE2HEF, pH 8) Fol AHAEAFH .

A7) 71eE vrel o], AmAl Ao o] CEFOlA MVATG19023 Hlolel~ AL F3)star, Azxstqct.

CT26 RIAFE| = F2E: WATGI9030 = MVATG19038 A4

rlo

MVATG19030& Z+7}e] Ao], Ao Kreiter et al. (2015, Nature, 520: 692-6)¢] 7|<% o] Q&= 5719 CT2
AR =] §3¥E (AEZ)S Zdste 3 29 2d FMHEE 3t HeEZY HES 5 1/\171
7] flal, 2zt AetEz el -l Bl AdE 72, dBES 19 fol= Flag B2 (DYKDDDDK; A9 ¥<:
6), 2 FEelE=X 29 Aol c-myc Bl (EQKLISEEDL; M€ #HZ: 11)E Fr7isigid. glay-zts dee= |
(Mg W3 12)& pllK7.5 Z2HEY (ME e 8)9 Alojste] mix|AIZ] vhd | ej1i-2tel AEE 2 (MF
WS 13)+ plsR Z2RE (A E W3 14)9 Aoste] viXAZT.

MVATG190382, ¥ dudde] A5 FE= (AE ¥l 9)7F HefEX 19 N-ddde] F7t=o] i, &
Fomde] A% FE= (NG AE: 15)7F AEEL 29 D] Frise] gz A9, $9E AR
55 39ste 279 3d JMAEE et wdE HelEX 1 (M9 WE: 16) pllK7.5 T2 RE (MI
HF: 8)o] Alojatel] HiAAIZ] whA, WEE APEZ 2 (Y9 WF: 17)E pHsR TERE (MY H3: 14)9
Aofstel] w2 Al AT

Aeket Al F-9ledl o3 o] A= 2] wEd FHAES] Adgskar, WAYel Ay Fekans=e) el
°F 30 bp MEE Zeideld DNA dS 4 Wil o8 skl SnaBlell o]k A|g 5 Notl 2 B

of ofa] &allE WAYol Mg ZEkAw = pTG18626°] TS I-Fd F2HRI-Fd I 229 7|1E, &84
)l g8 Adste] Z7F pT619030 2 pTG19038S =538+ T},

A7) Nsg upel Zo), AsA Azl 98 CEFel Al MVATG19030 2 MVATG19038 wlolelx AL =&t aitt.
o)z} AAFE] = FEE: WATGI9IT 44

MVATG191112 77He] AAFE = (Aeez)E Frshe Al 8= 6719 A= (FAMEZ)S Fiohe

A2 F=, 2 57 AYPE = (ABEL)S Fdishs A3 921, 3719 5=l HHX]Q‘% ﬁl—t— = 1871
o] 17 AR EE FHs= 349 HE FHEE Firect. 187H4 FPE AYFE=E RrE 29719 o}

Gidtes FAHRE, FU AAG EAWE ZaAslen. ¢, 1 F UL dslels, ol 24, 9] N-
Woo] 915k EAMolE 2t 10709 ohvlnal AMWEE (WP, 19 ko] A3 BdAvelg
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[0213]

[0214]

[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

SSS0l 10-2684237

2U0S] obelAle Ffreh AAAMES (P1), Bl oIR uhsh gol, U Aol EAMelE 2], -2
& 27 Aol 39 ofrlt AAS Eeh 2679 oAb FHsHE AAWEE (OPL0), 2 Zeds
SE FAMel = e A4E 76709 ofvlmatel AAMEE (P15, 7 §FEIA, AP =E §F Fe)

=
Ej=o] HAo ZaAd B ouEZ AAES S S-ofnmat "l os) el w i
GSGSG, SGSGS, GSTSG F SGIGS7h AREH AT, Fzmpole]x Alx A2 Feke] wvb
= A 98 "7 ME se=s FEAZ.

FE= §FES AES A7 98, 24§ -Fdd B LS 747, FeEXY] Afde

Z1 (YPYDVPDYA; A4 w3 18), SALEX Ol Ao HSV ElL (QPELAPEDPED; A& ¥W&: 19), 2 HEfEz e
749-oll= VSV Bl (YTIDIEMNRLGK; M W3: 2005 ¥7lstelth. RS B3 T4
el = % 7 AAHE = SR N2 Prﬂé}wr Py FemgdzRe SS9 4
s 9 JFgEZ 9 AeEze] N-gduhe] Rlslga, 9 F gduwAzRE S5E 2
tﬂdi. 15)% AAFE I o] N-Tite] F bl

g T2RHE AREste] A s g3 TES Aojsiglsrl, ol 7 pHSR TERE (MY Ws:
14)= ElEX o] Wa S pBR TR HE (MY WME: 21 dAEZY waS 2 plIK7.5 T2RE (HY9 A
T 8)e AEEZY] TS FEAIR

Agd A R s Besol Y A WA FES s, WA} Ag Fehrv|soh JEH
o} 350 bp MEE Feldelx DNA VS F4 Mol <8 el pIGIolILS S5HAT.

A7) 71e=g urel o], AwA Az o] CEFollA] MVATG19111 Hleo]l# A S =8t 3itt.

o)z} AAFE] = FEE: pT619247 A4

Z474o] 10719 AAFAE|=Z  #:YdtE= 3709 2dE FAEES ggeE Zdans FEE 1619247
Atk 30709 ARE =S 5 9] oS WAyl 7|xste] /A oR o] &7bsdk fAb HolE Al
E (4" PRJEB3132, 17t ] A¢E A& % 29 AAAR] A& dF I =Y d9sint. <A
EAo R opuiAb AEe Ad WE: 60, 61 R 6200 AlFE] vk, 7 FMEE (3AW H 59 F G
ARRE Z} pHSR, pB2R B! pllk7.5 ZREE ] Alojate] wjx]wo] v}, &

:
TEH) AE AES x¥sta, 7t
A X

LI

Sz FHE FAATI] A, AdEE AYFE| = Afolel] FAS EFATIA @9kt Y] A" ZRAX
of wt Feid Azl o CEFelM d-gshs wheldls AAde sdslnh. 22y, 5% vwke] v vjgR
WA Zeta 7t S5, B 22k PR 24 A3, AR E 9= % Bfshs Azs WAl A2
FAshs Aom vekt (MY F2kas 7He sl mCherry M AolM o] ol =Y A H).

4 x 10" CEF MEE 6-94 ZYolE ToA AMAFEE §TES TP gt WAS o] &3Fe] MOI 0.2 7+
AAZTE. MVATGN33.1 3 WEHE &4 g7 o =ZA AMLs) F HiAE #7)skaL, AlES 300 ul
S ZA-SDS 2 X E=A] (FE WE: LC2676; wElx

/A49, B-HEHEINEE(5% V:V)& FFshe Ea-=

(Novex)) = &aAIZTE.  olofA], &ales ZSoAEstaL, 95TolA 5 min $F 7FFatqltt.  Aztole=]d
2 IfAE (Criterion Precast) 2 Al2El (Wlo] L@ =(Biorad))E AF&sle] T 2EH 4-15% A gto]dH 2]
Aol A 20 ute] AE EHES A7, HA7GE F, PF % (ER2-EX@ HEIN ERLH AJ2F

|
(Trans-blot ® TurboTM Transfer System) (#170-4155, wjoje@l=)) 12 ©AS &7 Ut HRP-3-TAG
FAS ol gste] WAHES st aby] A Hw=ZRd F-FLAG M2, HRP A (A 2vH(Sigma),
A8592), HA Tag B2 &, HRP (A X3 M (Thermofisher), 26183-HRP), VSV-G Tag Z&|Z=2% A, HRP
(MEIM | PAI-26564), 94 ZejE=d #F-HSV el &A|, HRP (973 (Abcam), 19392), °]& ZrZhe] 1/2000
L

s|Aelg who HgAZ L, 229 P-cllyc, HRP A (=¥ 46-0709)°] 1/5000 24 4 A3t
ol 2k(Amersham) ECL Z#tel ¢l~8 E3¥ Aok (GE #2AA o] (GE Healthcare), RPN2236)S AMgat9lS wf,

HA-E3M A7 YEgka, wlel2-gl=2 2o EelEy oA ARDOC™ XRS(Molecular Imager ChemiDOC™
XRS)E o]&3ke 48kt

ELISpot 71A4'H

ZFEo]E A F
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[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]
[0232]

[0233]

SSS0ol 10-2684237

ZHolE (dalxo](Millipore), MSIPSAW10)E o eh-2 35% (15 w/)E 18 FoF AAgsta, BiS5 (200 wl
/A2 53 AHeAT. DS 100 #9 15 ug/ml F-u}2 [FNy & (FE 3 (Mabtech), AN18, 3321-3-
1000; PBS 5 842 Z®Sta, +4CoA IN=E £ 2 Fot "J%’rﬂﬂ oA Y. A U, ZHOEE

Wt PBS (200 b/ 53lol] Ax AFsta, 37ColA Hox 1 h &< &3 vz (CM) 200 w/ A= E3FA|H
o},
M A=
g B YEFE o] 83l AA 91 ElispotS &8t 2z AdS 98, 4 9 v FE2Z5H
S A ZYAHY. AAS 4 mLe 9 wlA] (CM: RPMI 10% FCS T X-B]R.(X-Vivo) (m}$-27} 2
HRshe 49)) T =33 F, 6—%1 ZHCIEANA 70 mm AE ~EFHOUE T3 AR ZHAR 3
o}, FEFE ¥FAAE dEAS M FolA 22 A7), 4 nLe FET}o]E (Lympholyte) ®-M &7 Al
A e 2l (Cedar lane), 3% HE: CL5035) 9o ¥, ALdA] 208 S 1500 g2 FAEI A AT,

oot
Jo
(G o

TE -3k, 10 mLe] RPMI1640 wiA] Foll A 23] A8t (204 51 <t 400 g2 ¥4
= 2 mLo RBC &3 ¢4 (BD &80l =(BD PharmLyse), BD w}o] @ AFo]d 2~ (BD BioScience),
555899) SOl ZHdE”\] 713, ALoA 5 WX 158 &< Aol AAA 48 (RBOE £3AIFATE.
13 M= 3 (A4 57 &<t 400 g2 YAEE), HZFE 1 nle] M Tl AFEGA 7|2, 93
Tt ZE](Beckman Coulter)?] < 72 ZE 4} AF % 7] A7) >E o]&3te] AFsdrt. (Mg o]&3}e

=]
AE BE2 1x 10 A%/mLz 24340

O{N PNEE:%?EMOOELFE
N
I-Oll HE ~

5O b Hr A K > 00 o

2
2

S
kS
o,
N
N

1A, FHolES WY E3} wMiAE AlAstaL, B ol 50 ub NS H7FeRY. M T 4 pg/mll 5
PHE = FEHE 2(5, 29 45, 4 FE=9] $== 0.4 pg/nl), = 50 w0 O (54 tiz=s
4 Uz H7eklts (AP Agejd d9s Aol fﬂri‘r TH 7 20 4T0m AP, FE o

Z

_YE B

Ferol (1 x 100 AFE)S Dol Frbetm (&, dejmes, T8V Dol 94 3 x 10 AEFS A7), Zeo]
= 5% CO; 3hell 37CelA 18 h WA 20 h < QAFH|o] AA H T},

ZYoEE vY AELE AAGL, ZHUCIEE PBS (200 w/D)= 53] AHskaL, 100 w W LEL3E &F-vhs-
2 IFNy ExZ2y4 334 (‘%‘} 1121, R4-6A2, 3321-6-1000; PBS 0.5% FCS = H= T% 1 pg/mb)E EE 4o
Ealstsdet. EHlEE Aol 2A13F St Qlstulo]dAIl $-, PBS® 53] AlFakar, dlxEgiu|d-okzhe] Ay
E 29 EbA] (Extravidin Phosphatase alkaline) (A]ZLm}, E236, PBS 0.5% FCS = 1/5000e)E Z+ Ao H7}3}A
ok (100 pt/€). FHCIEE ALolA 1AIF Fet Aol A 7]aL, PBSE 53] A& 3kaL, 100 x0] BCIP/NBT
714 &< (BCIP/NBT BiE3, Al=1mb, B5655; 0.45 pM o3)& 7} %‘Oﬂ —rﬂﬂo}oﬂﬂr W oA FElg 2%
o] %%%1 Wbl (F 5 WA 102 F), ZHOEE FAA A QAfuo]A ]ﬁ‘ﬂr ZHYCEE v,
FEEZ dA3] AlFste] BAs ARG, ZHOEE xHE UH”V] (7‘4°1E 1 h) ALolA 574 glo] 9t
/\aloﬂ :LEH T/\}\E}’-

fjo]E] 2%

ELISpot #%=7] (CTL ©]H=23(CTL Immunospot) F=7], S5UV)E o] &3&}e] ~FES AGect. ELISpot T+

=71 9& AFEHE AT 7P AP ALl e mAE F JEE sbr] Y8l 2 bl gl #d BEE F
galglct. 7t 4Fo 2 Wby FE Ade didk 1 x 10’ I Hxgg ~3E g4 o9 (sfuw)e Hd MF=
A AFE FAIEET.  Moodie et al. (2006, J. Immunol Methods 315: 121-32) & Moodie et al. (2010,
Cancer Immunol Immunother doi 10.1007/s00262-010-0875-4) 7]<¥H n}} o] UA AF}(positivity) S 2
Asteitt.

AAd 1: gFREE FEES o83 HYS

e 73 W Az

T 1o ZAIE vke} o] g3 ZEFE| =9 HA 9 4i*ﬂ“ 9 o mEx Xﬂ’\]g 3l 10-oFr =4k GS B A
o M= FEH Jde, I FhoRHFE 7]% = 579 HE=9 §3Ee] HdS Hsl, 2719 MVA
=5 MVATG19022 % MVATG1902 ]E]‘:L 275 Aol 11, #HZFH (validated) C57bl/6 T A|3E

w
tlo
ox
oX,
ol
ol
38
o
_N
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]
[0242]
[0243]

[0244]

SSS0ol 10-2684237

Y E=ZE ¥ty HEIEZ AY MDE pllk7.5 T2RE (HE HE: 8)9 Alojate] o] L, 7}
AEE WA Alxe 24 111 U2 A= vk, gE FAder, Aees §3=22 594 3'02 FCUL
g FE= (HE W5 1), b-Gal F& FEI= (AE HE: 2), HPV-16 E1 F& FE= (AL HSE: 3), HPV-
16 E7 f8 HE= (AQ W 4) 2 MCL F2 HEl= (ME HS5: 5)& sk, FCUL FE= o, FE=
Atolel]l B MUCT FH = Hell 1084 6S F77F SAget. & B71E F31417]7] 918l Flag Bl (A9 Hs:
6)7} C-Zekol] Ex3v}.  F7FE, MVATG19023S 2o N-Zdhd] A5 HE|=7F EA35cks= HojlA MVATG19022¢}
THEAT. qA ZFow HEEZ §3ES MVATG190229] A, A9 ®3E: 79 71" olunal H4d, 2
(X% FAHE=E EF3HE) MVATG190239] 49, Ad M5 109 7A€ ofv| =it MES E3hgitt.

HE = 4F B}

0 FHAE 23 B2 Flag WE SO digh A& AHEste], 72 WE 2 9 CEFIlA dl=d &%l ©
) APg= §FEY H3S FGristr.  7heFeld, (RS MVATG19022 B MVATG19023S o] &3&to], -
(&, 1v]- zﬂ&ﬂ) MVA (&4 tixTo 24 TGN33.1)E o]®ate] MOI 0.28 ZIAZIAY, T ZIA7A &%t
o (B9 fjx 24h & AXE S5k, SDS-PAGES oJ3] A2 &3&S wAlsklrt. od A= WY
HELe - Flag fﬂzﬂ o] &3te] AZxstct. 1 AT, MVATG19022 (19.7 kDa) @ MVATG19023 (22.2 kDa)ol

ko] odEE Al AEste Mert JER AR YERth. JdE,
H AEENEH F5R X falEdAe oW MER HEEA FUrt.

nl-r nQL'

Z7t&, MVATG19022% =
o] =7 8 A% Ao g
2 A

"4y B}

C57b1/6 mh--2=ol A ELIspot IFNy ol oJ&f 7] F AetEZ-0d e e T Alx whgs SN D 5 Sl 59
o el AlFasta, Aol FLS :YekE MVA #E, ZFzZ MVATG9931 (MUC-1), MVATG15637 (FCU-1),
MVATG18124 (B-Z=FEAITHA]), MVATG8042 (HPV-16 E7) B MVATG17409 (HPV-16 E1)ell o]af wAlgl w2} vl
a3t

AFM HEE A v W3FS wf, MWATGI90230.2 ZEdE AdAM =5
AEZF AEHE A5E FHES o, 9§ =& 23 5

oS FAZ R MVATGI931 (29 94 HAS TG4010)2 MUCL F%-9 3 = Az AT 2 (IL-2)2

APt AxF WAeITh. ey Hold HlAaAME gt (NSCLC) ol A1 BF Xm sayId F{H
TG4010 2702] “goldt F2H9 iz 2bA I AlgoAd &5S BIT (Quoix et al., 2011, The Lancet
Oncol 12(12): 1125-33). MVATG15637& T RE=¥ ZFQ RAE (5 FO)S AZEEA 5—* Fe2ee4 (5-FU)
25220205 -E-XAHo|E (5-FINP)E Z}7} WA ] J% CDokAl & UPRTolA] &4Z wasts

AR 71¥9 roUrs =Z9skeE AEE MVAolth (Husseini et al., 2017, Ann Oncol 28(1): 169-74).
MVATG18124% Z~ulolg]2x T EHE pH5RE Alojate] HE-ZFHEATA FAS AYst= 2telgjo} LacZ 4
A SHETh. MVATG8042 (9] Ak WAL T6G4001)+= E9dol-EgAd3std Azt {55 nlolg]x (HPV) 16
E6 2 E7 Sgatuld 2 <z Qe F71-28 I et} (W099/03885). MVATG17409% A1 ZEFEI=9] B4 7]
55 AASES AEE HPV-16 E1 &9S ZH 3t} (102008/092854) .

erabd, wd sukE]A (57bl/6 mh-ell AFEEE WA 15 Ao 28)d A (094 2 7dA) FE
FAstgIth, wE FARE S18l, 2.5 x 10° pfug] WA (817] 934 % 100 p: Eel2 10 il [E2) (3] =54
) obu] el gH/HCL], AFFR 2 5% (W/V), %3% FHESF 10 mM, d3dEHR 50 M, pl 8)& & L7gol
TSt v ZA} 17 Aastals W (149A), B Bl o8 vpe-2E mF él*gf\]?ﬂﬂ Hx
T @ E -Héﬁ s Fyska, =4 9 gl 7]5 o} = vke} o], Elispot (AEFFI-Fol4 i 2
F W) AWl o3 [Ny B T AxEs A=t 47 dde /e =0 EH%H 5ol
at7] AE =S o]gsto] A=& s

I8L (HPV16 E1): IAYKYAQL (A9 WZ: 50)
I8V (b-ZZEATFA]) :_ICPMYARV (M W3 51)
ROF (E7 HPV16): RAHYNIVIF (A WHZ: 52)

L15L-3 (MUC1): LSYTNPAVAATSANL (M€ ®HZ: 53), ¥
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[0245]
[0246]
[0247]
[0248]
[0249]

[0250]

[0251]

[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

SSS0ol 10-2684237

EG-15 (FCU-1): EKYHAAFPEVRIVIG (Mg W : 54)

9 g ERToRA:

T8V (MVAC 5-o]%): TSYKFESV (¥4 tlZw) (M¥E W3E: 55)
K9i-3 (RMA, B]¥H=): KNGENAQAI (M €¥ ¥&: 56)

11

G15H (PyMT, ®]#=d): GICLMLFILIKRSRH (M€ ®HZ: 57)

%= 2a-ed] EAIH O] g wheb o], MVATGI9022 2 MVATG1902300 ol3) L& 5749 olFEX % 4rel s
ek A ukgo] AZHAT (7]% wjAAre] EA7F MUC-1 v ls

kg-o] SAs W), F-E1 WhES AlQlst
W, MVATG19023& MVATG19022K.t} t]% -8 whgS AlFdhs A4S Wt HAH= §FES AXAR o=
ddsHA =W, 7hssiAe wEE §3ES AX ZREokg] o BN E Hod 4 9, DeoF #2 A
T Y AN Azl e 2AEE AR AEY] o] FAS ZIAL F S AR JdE F 3
FQ3E, WATGI90230.2 WA o] FE® [Ny WHge 1 FFe] Ao ol o3 AFH uke
of "@Asa, 3 E7 whge] AfelE gy et (= 20). 1B, MVA 9o HE =] WX E 3
oS AAATIE WA e BEEA oA, tekstd WY wkgS A vk

CI26 RIYHE| =9 HE

AT & MHC 7 I 28 H4, D8+ T AIE NI EZ E4 (Kreiter et al., 2015, Nature 520 (7549):

692-6) 2 7} (126 ¥4 AET A o dd 7] sdniele &A1 22, I FA=HA A= obF

3k 7)ol 71%8ke] MWVA &= HAS sl 10719 (126 E¢dolstd AAMNE| =2 Melatgtt (ofn]wmat

AEe A HE: 22-310 AAE dvh). Zb AARE == 27FA o)L, T4 A (149 SR EAWo]

& x3stal, HAe ZR2AY H Y EEZ AAE s 10-ofr| =4t GS B sl atr]e] Ao H e
A=

2719 MVA 55, MVATG19030 2 MVATG19038< Zt7f + §3&E (HMEetExz)o] mids 47| 7I<H C126 A3
El=o #3S 9 AT, Al AEBEZ §IEL plIk7.5 T2RE (HE W3 8)e HAL Alo]alel] H)
AEe] glar, A28 A& ploR (ME WE: 14)9] Alojate] wix=o] Sltt. Flag Bl (AE ¥S: 6)= Al
AGEZ = g &AL, o MC Bz (M9 HE: 1D)e A2 §8E9 o =3,
MVATG19038-> A1 HMEFEE F3H&Eo] N-dote AW gauid2 BE rjdsts s qe= (X9 HE: 97t
EAsta, A2 AetEZ =0 N-TUto] £ F w2y 1°Jo}~ Ao FE=E (FE s 15)7F &
AgchE Aol Al MVATG19030% - HE ). 2719 A3 FHE FAES WA Ao A4 111 W2 4t
ATk, MVATG19030914, A1 2 A2 Hele= §3ES Zhz d Ws: 12 9 Ad W3E: 139 7A=Y d&e
vhel ZS (e = 39 ZA|E] lE Hbel ) ojw|:it MES e whH, MVATGI90382 AlE WS
16 2 Hd A5 1790 7] gl vhep 2 olm et ES £33,

C126 {IYHE = wg FHo}

MVATG19030 2! MVATG19038% 7+l CEFolA] ¢)2~E EFo| ]3] (126 AAMNE = 3
7veFshd |, CEFS MVATG19030 i MVATG19038S o] £3le], mi= & (Z, H]-AZ3
TGN33.1)E °]&3ted MOI 0.22 ZAAZIAY, Ev= 3FgA

3L, SDS-PAGEC] &l M* &3&ES EAs9c. 23d A
WC Elzol] g3k 38212 o] gsle] AZact. H-Eo|z w=i= 3

=
-
S
09‘~'
)
HU
N
)
BN
=
>
i)
32
)
=
o
i
ﬂo
o

o
o EAq80Tk. v o] Falo]EX], MVATG19030 (F HEEZ X5 20.6 kDa) 2 MVATG19038 (A1 A
ElEZ ol 744 23.1 kDa & A2 WELEZ ) 7é—r 23.5kDa)ell &l AAJE AAFH = FPE] tste] ot
= A7l AEete 7 A EFE deEZZE AEHJ0. dddE, (A5 ajd iiert A AsE ket
ol F-cYCZ Ad AZole SASAAN) & WA £ 2o A2 gdd AEX2Ry 59 A¥ &
e o So]AQl ek HEH A %‘9}3}

Jejng, B ATE B H9E AxelAe
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[0260]

[0261]

[0262]

[0263]

[0264]

[0265]
[0266]
[0267]

[0268]

[0269]

SSS0l 10-2684237

S wf, MVATG19038= 7+ads S5 =]
HE AAFE = §3Eo 50 ¢ & Aow BHHT.
wogly Hop
Balb/c w}$-2=9] (126 E<F 2o ELIspot IFNy ol <]3] MVATG19030 = MVATG190382], ZHF (126 AlAH
El=of] that T AxE vk3S A 4= = o sl Agsdd. FES 9 srkEd A
Balb/c "2 3 Auwke 0ds] F9F CT-26 MUCL Al (100 40 % 2 x 100 A%)S o] &ate] 1g] Ao
Eela] , BE T uUWX Ak (2 6-1D2 ¥ AT e R FAC. WA FARE 29
9ol 100 x0e] S 7]4H wpolzlz AlA 324 = 1 x 10 pfuz AW AzS 23 S5, nlo
25 A B WA d9st & 15 A4S o (1694) JAAHY. HEZF delE 98 s s, &
A oAb AAEHA AHEe] e vkl ol 3tgitt. EdWolsE (126 AAFEE (HE HE: 22
x 31) T 19 H-EAWolstE FHx

o
S
>l
(o
fru
hinss
of\
i,
o
=
o,
m

o, HWEl= AEI} T

]

T M5 32 YA 419 7]&eHo] de oy HE=)E )83
Ay, T EdWolstd (DS+ (126 FEE= ME: 42 UIA] 450 7iEHo] &= A) F= ofAE (D8+
CT26 FEI= (ME HF: 46 WA 4990 7|&Ho] = F)E o] &5t AFS 3Tt HAFshe AE2
TE TAaA717] 918 ok8E (126 FEI=E 23 e, SdwWolgs (126 FE|=E /Eder, &

= FoA A-g3FA .

T 49

=7}

=
oro =
[e}
HH
U

Algl blel Zro], MVATG19030 % MVATG19038 HE|E o] &3k Wst, 2 10719 E<dwolste CT26 HE]
EE o] &3 A= o]F, FAE WE 2 FE 2d (C126-MUC1 AEZ ZEo|Yd s AY, T 18X

2 [FNy whgo] wrAleliel.  zo] whal, 10719] okA& (126 HE| =9 S o] &3
S TS o83 AFE IFNy S A 7]A B3},

&
A=
T 5% CT26-MUC1T AlE2 ZatolyeAy, T a=hx o T ESolA MVATG19030 2
stgk o] %], EdWolstE FE= T sk (BH2Tm; A E W= 30)o whste] AU
o (ZFelWHAY, B 2EA &2 A9 T A 2F, 30 A 60718 3%
1 g Y= (PE2NT NY WH3E: 37)E o] &3 A= I[Ny A
Az FAE=7E FElE WA HE - (MVATG19038) o] &A1l 2y
F2 A1 MVATG19030 0. % 5 whg-HTh ofF o] Erhs Zlo]
;oW wbg e HAEHA Gtk (< 579 2=3%).

] [e)
e vhys mw

(e}
o
F712, & 6ol AAlE vkt Zo], EdWelstd FEHE (EH27m) ol Wit vE-§-2 -w}9-2 MHCIT A E o] 8-

w Ak I FY aWe A i) 2Ed o WAl ddvbeAds st sks Aol
AAld 3: A ARAHE FHE

ANYHE| =] gl B Y

TG Eoly AAE EAWolE Flsly] ¢ FHo]=-d=(paired-end) TE==Z (2x150 bp) NSCLCE &+ 34
o F¥ L AAAE AG AZ AA A% HIEA (ES)S S8, ARE s, HIEA AJd o
3] FASTQZ WHEs= BF Y Xoz YA dolgrt Algdn. Z47te] AEEA AL e g= Ad ¢
1 Wloj =] F4 A<l Phred 55 A|Fah= FASIQ 9 Ao 2 oJojzit}. o] <17 % oAl <t
= oF 5o 7123} (Cock et al., 2010, Nucl. Acid Res. 38(6): 1767-71). Hol=-2d= A GEA
A, Zrzbo] glolv el dH el Wio] A-gEhi= T FASTQ ddo] AAHETE. webd, AAE Hde FF ox
9A Fet Hol= AE a2 fAEojofF sk, S, el F Y FEE Fglo]of .

A & A EE 712 F2 Phred A5, 53], AE9Y 3" @FoAe Flo rxsh=dl, olE WHolA FH o
Al g Aget ARE FA37] Hste] EYUE FF BoFE dth (Edgar and Flyvbjerg, 2015,

Bioinformatics 31(21): 3476-82).

olo] A, &L P2 Hx Ao dal P&t (Li er al., 2009, Bioinformatics 25(16): 2078-79). o]&
gk Wi dA &, WHolA ¥ dugEFE o]gste] gt 72 WHol, oAy, dd-wEHLEHE WHolAl (H
E g p-FE u2ads EdWo)E Ioksl= SNV) T ZHER Al A A9 Aol e A 2 AA
(indels) (Danecek P. et al., 2011, Bioinformatics 27(15): 2156-58; Nielsen et al., 2011, Nature
Reviews Genetics 12(6): 443-51)= A&, FTF 2 Uxar A0 Z2HEY AMES A Z2ANSS F
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[0270]

[0271]

[0272]

[0273]

[0274]
[0275]

[0276]

SSS0ol 10-2684237

G 5ol EdWolE AE

ojoj A, 172 Edol7t Fodol A sHE FEI=E YRRty f8 7ted A, =dWole] 9o uhe}
gy A EARlE HkgT. oo, TY EWARIAHFOENEHL HolHE o]&ete] o]E FH I
El=2 g 3o B3t (Hundal et al., 2016, Genome Medecine 8(1): 11). AlA&Ae] wdS Hr}
37 el Y EWAAAHES RNA-Seqoll 98] dFloj=-dl= m= (2x150 bp) & SAEATE. RNA-Seq 74l
71038k, gl= W AX7)F 3x 2T RS W, FHAE ddE AR FHAG. w9yt s g d
gro] F g T gelryy arlel o A" 54 dAkAel diE] #WEE f=o AGE AedoEs
3 3 A3 dAE A2t (Wang et al., 2009, Nature Reviews Genetics 10(1): 57-63).

Webd, AolE shitel F¢ Sold BavolE mastt (18709l nh HAR FeaE) F 20709 AN
sl gl olo] )zste], 18719 FY Hol4 Eamel: Adsti, 1871 AMHEEE Attt

18719 AARAE| == 317 § 29 714d EAHS zlEr):

7z 2
NSCLCE ¢k &xtol disl A=d 18709 AAAAE =9 53
A E = Hl-g 5 $g-5olH =171 (opr]=qh) Zdwol 914
Edwol 79
NP1 u] 224 2~ 19 4
NP2 n] 24 2~ 29 15
NP3 o] 24 2 29 15
NP4 o] 2 A 2 29 15
NP5 o) 2l 2 29 15
NP6 ul 2~ A 2~ 29 15
NP7 ul 22 A 2 29 15
NP8 T A A A 29 15
NP9 ul 2 A 2 29 15
NP10 o] 22 A 2 26 15
NP11 o] A4 2 29 15
NP12 EIEP P 29 15
NP13 o] 2~ Al 2 29 15
NP14 w2 A2 29 15
NP15 ZH PR ZE 76 15-76
NP16 ] 29 15
NP17 o] 2 Al 2~ 29 15
NP18 CIEa E 21 15

- olE EFE 19 A 76709 A7 E ztet).

17/18 (94%)2 ™ oell 7]Zsto] opY FE|=o] 17he] oAt WolE Fefstal, 1/18 (6%)

[EsRIES=
& THAAZE Eddol g 2t
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[0277]
[0278]
[0279]
[0280]
[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

SSS0l 10-2684237

H 22 B EdwolshE AMPE = Fo A

O o5& 19 WA 2970¢] ofw| =ik A7]E 2ZEar,

O 15/17 (88%)2 ol Fejgl npe} 3ro] Foo] A ats AWl E 2L,

O 14/17 (83%)2 29719 ofu]=2ke]l F7] B Foel fJA|3l= EAWlE zt=t).
Je 75 ¥ Ax

ARPoRA A&t FHAe] FUZRZE (Uniprot) AW o] &3}
s FAE= AN S, AAFEE F ol= A% 19 ZF hu oA

2
N
e
o
[
2
=2
o
o
oft
k)
H
=2
o
— ME
>

a)
N L T SEE

A g A gkt FUZREE o]&ste], 47| fAH st ddd TAE Ves AT, HAEE=Es
& A] ]:/]1:

376 —

SAE =l vl gAY, EE UEF &@obd s =ddd
(AeExz), 6719 AAPE = (AAEZ) 3 5718 A4 E =

AAHEE NPL0S ]38t AT BAole) FAH polol F1Qske v 379 2717} BEse] fgla, of
9 EYE A5ehA 2, SRS AAE kel Ao Ui,

upjeto &2 | AAYPE = NP132 XU o] 2= (Geneious) AZES|ofol &) FAH 25 JAS AT 5 9l
, kA FAMEZE IYetE FHAES Db w X E vt

AR e §3 FEHEEe] HHe] ZaAY 9 AIEZ AAE &) S-ofreil A
Ak, 47Me] Adolgh 2ol Al GSGSG, SGSGS, GSTSG B SGTGS7F A& ek, el &
E WS FaNA B FHAA AEEE 1749 FA Aol e AzRe 9
ofu| =2t M Byl olye}l, IE ML tEA . AT s
FHAA ZYRNE =G RER o=g i, FdE dumds
Txo) N-webel RUbebglar, F F e fe Aa fEe

[o

2

o

fu
2

I
i,
30 F
l:l

‘H

5 ko] AAES] BAE AESH) A, vl Aoz RHS W (5, YHEL, SAHES 9 AuE
xo tiste] 42k HA (Mg 5 18), HSV (AE ®&: 19) 2 VSV (ME "5 20) 8l E 2 559 C-
shebo] ¥7balole.

3] ARBAEE FFE FHEE WA Axel 24 111 U2 A9ste] WATGI9111S F53ith. v T4 4]
o7 Al FHHNEE 255709 Xbu ABEZ §3ES I, A2 FHAEE 239749 7)o FAESL §3F
S 39eta, A3 FMEE 243719 7] HEIEE §}ES TP, MVATGIO11LS &2 R W Vs
Hol 9 nle} e TRAAE Ed CEFolA AEA Azl 9§ Azsgrt. o3 HHsH TREZS

o 3FRkel]l A7 WVAE AAstaL, g F7HA] A" HaE AT + sl

ol

Egﬂ

ue Fop

MVATG191112 #94¥ CEFelA =8l EFe o3 o] AAYFE = §3E] HdS Frhsiict.  HErsid,
CEFE& MVATG19111& °¢]&3tod, e & (5, H-AZF) WA (4 =224 TGN33.1)E |83k MOI 0.2
2 AAANIIAY, B AAAZIA ekt (o] diZt). 24h § MEE A8k, SDS-PAGEC] <8 AE &
Es AT, Ud AES] WAEe wd JHHNEC 23hE HA, HSV 2 VSV ez digk A E o] &
sto] AEekqltt. 1 AT, WVATGI9111e] ojs] AAlE 7z} AAPE = §3h=ol dste 54 we=rt &8 A
o= Yeigtth. M=o Fry] A7l 7 F3Ee] uid o AR ok 9 ik fEExe] A9 oF 38
kDa (&4 =7): 28.2 kDa), FALEZ S A9 ¢k 30 kDa (A =7]: 25.5 kDa), % #EetEZ Y AL °F 36
kDa (el’d Z7]: 25.9 kDa). Aol W9 F W] 7]Q1d 4 9 I 2, & MWA £ 2o A=
AAE AZZRE 58 AX SdEdAE ofd Mex AEFHA 4t

Hy4y B
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[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]

[0301]

SSS0ol 10-2684237

ozielell o), MVATG19111 FF Sold EAWo|ZEEH o Q3 dYe& x4ssint. ayrm=z ) o] Wil ¥
A99E A7ke] fsiMs A3 e B Aol aqtdnh. QI gt @9l (HLA)-A2.1 EdaAY
92 (HHD) H¥ =mde 217k HLA A02+01 AulAE (haplotype)ol] Eo]% el WY HbSS WAL 4= A= 715
A& AF3Tt (Firat et al. 1999, European Journal of Immunology 29(10): 3112-21). 37}=, H2 HLA ¥
Zpe] Wl o] upgoNE g Eo, Y Sold WY wkgo] whajo] WX Erh. HHD mF9-2~F ARgSte] 9
Ao AYgAAgs Huksdeh, rhe-2E 19 2 7dA AU FAb] 9d] 200 we] EAHOE dFHEE A
= (PBS) = 1. 10 pfu®] MVATG19111 ¥l T=i= MVA TGN33.18 WSkth. Dl4el] 555 s|AAI7]aL, HIAAEE
[atar, EAA7A YEAIZEE. IEN-y ELISpot &= [FN-y Azt AlEe] a5 SAs 30

d
-

AL 200 w S WA F 5x107 AE/UR ELISPOT Felo] = Aol A Foldt A £1sto] 4847 Fb
Fagivh,  AF xzAe P4 dxET VA AU Hx), 94 dEE (6 w/mlel wnE AEs), 4l
FE=, we 2Azto] wAldq BAH @4 F ehte wdo] g A 1849 AEE E F S 5 ug/nlo)
% 2034 AEE), Bt w-BdvolsE A7 wude Bset % AUSE xSk Astulold
T, BelolEE AFsta, nA PAS olgse] IN-y AL AZE AESHE, IYYOR olEFeE A% &
HEYolS o] gete] AES AFHAT. W W AFE ANGTF B A BAHoR Folad v, A
A Ao PFHYG

WAL W RN, 18709 £ F AN P4 W o] ek, BS FARo, 49)
e FED W, A e oA
s oue A9l g vl
A W el aA: wWejs
WS PAE A st

F7tR, WA T Mxe Bd¥EES EAslelr] f8l, <ok 71w vkl 2ol (Puliaev et al., 2004, J.
Immunol. 173(2): 910-9) F-H-7F II MHCS] EA3tlA T CD8 AE 12 F 0 3-(D8 g H|=Z ALg-3lo]
12 AGY4 FE =l gl ELISPOTE F338kqltt.  whg2 (D8 izt 2 MHC II Ak §, & EiFollA #
ZE Q1L o] MVATGI9111e] ¥5F I (CD8) 2 ¥-F II (CD4) WAl ¥k, & RFE H5% 4 Advs AS ¢

Fssl.
Ax B ANEF &%

i

AZE WATGIO111 MAE FFo] $57 FaolA Folay] A -80 HEE -20TAA HBHE e 100 pfud)
AE gFow Hujd 4 g},

AN 4 AAAAES §FEA JAY 4Y
4.1 AGUY] FA7] AA= &5

WA, A 10l 7]E® MVATGL9023 WE =58 Fwste], ¥71e] do] 9 MIS dejstur Y7o ads
AT, MVATGI0023L (§-3HEe] N-mreto Al (-oreh 220.2) FOUL, B-zteEAChal, HPYV-16 E1, HPV-16
E7 2 MUC1ZH-E] 7]¥st= 5709 &4 fel=9 &8 AP,z Qe == 27FA o)L, 27HA T
of wWix®, HZFH C57b1/6 (b LWiAD) T AE ANEZE P?io‘ﬂ, &, Mucl®] -, oY EX= 4l
o wpAu} 1570e] C-ddk 7)ol g3k (37] B 3 Fx). 107He] 7] Aol (5x 6S)e] BA7F 7 e =]
N 2 C el EAekglan, o Wtk oy}, AW e fE=TF §9E N2, 2 Flag Bl27F 29 -2
Gol] EAlEAt. FFES pllk7.5 TR RE Q] Aojstel] vl a, MVAS] A4 IIle] 4= i),

i

Il ﬂHﬂ
1o
e}

=3
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[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

SSS0ol 10-2684237

7} 273 9] 12F FF (o7]A4, ZHE NI ETE (FeA, oladgA U UEA2) FEEAH] Adrh

FCU1 | CSKEGIEKYHAAFPEVRIVTGALDRGL (42 wa: 1) | EG15 (4a ma: 50
Bgal | GGADTTATDIICPMYARVDEDQPFPAV (A< wis: 2) |18V (12 Wa: 51)

EA YDNDIVDDSEJAYKYAQLADTNSNASA (14 wz: 3) | 18L (12 W&: 50
HPV16

E7 GPAGQAEPDRAHYNIVIFCCKCDSTLR (14 wa: 4) | ROF (1@ W% 52)
HPV16

MUC1 | YEKVSAGNGGSSLSYTNPAVAATSANL A2 wx: 5 | L15L3 (A< wa: 53)

MVATG19023°01 41, “&d7 10709 7] ®H77F 2 OMEE o B Hol EAET. BT 5 9la, B ®
= AA SMHE AdE & 73 A7) e, A 2= FHAAE ol8EL
A ZE g7 DNA AEE FEA7IE Ao

| vpgrA g fr AT, olfdt Mg FEE HAY Me, 44 4
ZAole 93] Agtdct. WEIEE oIEZ Tt F A (dAd, 1070 o), A ZE=E 5x 6S ¥
AL olgdta] AT AXTE 4 5 J& ALR FEI DNA TS AT S+ A A EIg. et
A, AR (GAS == GTS) ol9] #7191l ¥ 22 FA (GSG)E A

g3 ¢ i, FFHoRE YAS A AL
34 @S 5 U JbsAd disl ZARSEITE.  CEPOlA] HlolelAE AAEYIt. A T, AM £F ol
(TFE)ell &) uleld 22 AAsttt. o|&4, st7] R 4ol oA MVATG190158, MVATG190159 = MVATG190157

o] A},
X 4
ATl AAdE Az WA 54

MVATG19023 | maw GSGSGSGSGS

MVATG19157 | 1711y =7

MVATG19158 | 71 GSG

MVATG19159 | z7 GAS =& GTS
371 3e] FEEAl o8 e MeddS ELISPOTOl ofs 7hstar, s 7lad wheb T3 WSt =4
ol 4] MVATG19023° o]l A|&% 213 Hlﬂfﬂ?ﬁ@

ELISPOT A%}, W] whg-2 MVATG19023, MVATG19158, MVATG19159 % MVATG19157¢] 7Z%-, 571 & 470 oju%
S (L15L3, 1I8L, I8V % R9F)ell tha] Ao fA}g whdA | EGl5e] thEk v 10 X&ﬂ aAs sese
MVATG190239] Z-9-ofl oFzF o] & AgS Hel 2 ox vElsTh,

oleld Avhe WAAI IA b vhkd U4 BESO N W C weolo] YA EA, 44, Dol 3] @
geg Wegel 2 93 nAA gevke e welFe ol

4.2 YA} AxF Fxufo]gl2 Yy mlA= AT

g EA e A EF (A 39 71%E) plGI9111 WElsh Pstel YT Eoutole 2 BHT S
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

rr

i
o
olr
JE
2

AE TF I sl Algeradet. plG191117 Ed3s AAFEE FHES X85, oH A= X3
3lA] e Frle ZElan=E AAER L, o]F i pI6l92645 53AT. EYd 7w viel e ¥4
7Fd9 CEF AlEolA "7 FAel A (pT619264)3} 5aa H# (pTG19111) F-HES A% MVA Hlolg]~ &
gz s, WA Zetas FAE Ax2Y WAS 9g5ste Aola, 44 Ztas B (HAxg) vlold
25 Y3 Aot}

3l7] ¥ 5ol AAlE wie} o], H|E F FEFE BT WA Zgtge 5SS {FEsGAY, afdRE ETsta
I HES YAE F85E pIGlolll WE Y AL o =gt

Z 5

THEE R i
PYaEs 1 2 3 Z232(%)

TG19111 | mawge |7 6 5 5 aa 21.7%
N

TG19264 | ygsmge | 7 6 5 n 1.5%
N

A $AZE, W5 CBF AZelA AAFE WA Selae) g
VIS AT, AUl 2 93 34 guas A
o TAle %2147 it olulEe
aA717] 9191, 58 107 2ol AR e wHe] AW AMEE Az Favpoles
FaA %ol Qi FEHIAE YA gea om}.

AN 5 AR B
5.1 T AJZHES] o=

p1G19247 Zef2~u|=¢} Baste] U4 -(intra) 5 Ao (inter)9] M AIHES EAE AlF3At. 7] o
¥ wpel o], plG19247 7} §¥EQ N-Teko] Xt AE M3 A, ZHzo] A7t ¥ AYF o2 HE
71948k 10719 ARAFE = (29 ofn it de A WE: 60, 61 2 620 7]AH AdthHE ZPsE= A
ol 3709 @HE JHAES B3t (7 PRIEB3132). F5S =3A17]7] &f, Aeid AAMNE = Alolo] & A
S xglelA] @tk CEFOllA 7] AAE Z2A 2 we) e Azl a8 -8k WA A4S HH
stal, HA ZEtz div] A Zetae] Ji4E dWEEelth. 5% wivke] W njg= WA Zekgrt $£5FH9
L, WA Zekge] PR B4 Ay, AAHEE §FIRES BAste AZRY WAE FASHE A2 JEit.
TMHMM o & daE]5e o] &3l 7t AAFE = FFEoAe] ™ ML dFS 3.
T AAdk. a8y, §FE 204 E 4 AAFEE 13 AAHEE 29
E= 7 9 AAFE = 8o HgFeA e 2719 A FHE =T M AHES &l
A, 94 FAdez, AAHEE 2, 4 9 5 oA 3719 HE= T AlZTHETF &R

Oll
ﬂ—’

H A /\\_]_
o, @, g@E s
90},

ojo] A, pTG19247% U3 AMAHAEI= §3E 1, AAHFE = 1 2 2 ¥k ofe}, AAFE =
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[0321]

[0322]

[0323]
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X6

MVATG191110] Rrob= 2F AR E = 31 19 §3heol diste] =4

R A2 A

—J—T
AR AE = rgA A Ay A5

NP1 -10.3 -0.51
NP2 -8.8 -0.30
NP3 1.1 -0.038
NP4 -24.5 -0.845
NP5 -61.3 -2.114
NP6 -38.8 -1.338
NP7

L EEEy ‘

A gEE 2

A 5E 24 @ aﬂ

A suE 1+ 9 .3
- NP8 128 20.44
NP9 311 .07

NP10 96 2033

NP1 322 A1

NP12 145 0.5
NP13 2.7 20.104

WA $UE 3

NP14 -0.690
NP15 -8.7 -0.3

NP16 -27.2 -0.938
NP17 -3.7 -0.176
NP18 -4.4 -0.058

® A MVATGI91119] o8 =
b ael @ H 0.1 wRkel ghE

gm0 90| 7ol 19 AZA
aE A H AT

pTG19247 = pTG19258°] <3

=
et A Belse
97 Wb <ke] gholol:d], o=
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pTG19247¢] B frsli= 2F AAFE = 2 739 §FEo] dlslo
B

A4 2948 A ¢ AF T

AP = 2A A e AF
NP1 432 1 -7.7 -0.28
NP2 &35 1 -16.2 -0.56
NP3 §3t& 1 -22.3 -0.82
NP4 g2 1 | 3 0.1
NP5 gg= 1 7.3 0.27
NP6 g3t= 1 -19.6 -0.72
NP7 g3= 1 -24.6 -0.91
NP8 gat= 1 -18.1 -0.67
NP9 g9t= 1 23.1 0.85
NP10 g&= 1 -24.7 -0.91.
NP1 g&= 2 -3.6 -0.13
NP2 ¢35 2 233 0.86
NP3 &3t% 2 -11.2 -0.41
NP4 §3= 2 18.2 0.67
NP5 &-3t& 2 0.3 0.011
NP6 g3tz 2 -28.4 -1.05
NP7 g-g= 2 3.2 -0.119
NP8 g3tz 2 -8.3 -0.346
NP9 §-3= 2 -23.0 -0.85

NP10 &3& 2 15.6 0.578

NP1 g3= 3 -1.9 -0.07
NP2 ¢3= 3 46.4 1.72
NP3 $&% 3 1.2 0.044
NP4 g3t= 3 21 0.778
NP5 g-3t2 3 37.6 1.393
NP6 ¢-¢= 3 14.2 0.526
NP7 3= 3 4.9 0.181
NP8 ¢34 3 -13.0 -0.48
NP9 g3 3 -13.2 -0.49
NP10 &= 3 36.3 1.34

2540 AHS FFxsg

A7) 714 pI6l92479] TM ZAA WA A-SslE plG192587 #&Hste] s AFE Fas9rt. $FE 1
2 29 254 HE 9 e Aes B 7 715E A st (79 2 5I% §FHES 28k,
TFE 2v 54 AAPHEE EFSHE, plG192584 = FEIEZF T-AIZHEE A|ASH] 98] AARE =
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[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

SSS0l 10-2684237

137 2, 2 73 8o] £47F A Ar}). FE 8L plG192589] §3E 3 (19 pTG19247 AHE whe] ™™ T
AAAAEE 2, 4 F 57 AAE, e AARE =9 §IE) U A Hdg D AFE AFE AT
Z 8

pTG19258¢] R F-3a}

AR AT At AT
A AAE = nA A A5x A4
NP1 1.9 -0.07
NP3 1.2 0.044
NP6 14.2 0.526
NP7 4.9 0.181
NP8 -13.0 2048
NP9 13.2 20.49
NP10 36.3 1.34

IR AFAola, NS TFste AMAY= 2, 4 2D 571 AAHYE sFA T, pTG19258 35 39 AA A
T3 A AAE 2 o= M EY.

aER, Fte PEES 474 sl
SHE 30 24" BH pI619258 (pTG19288% ).

A1 AAFE =] N Deto] 2 3709 FEE] xsE ZF AYAE]| = Alool] 379 ofuwit HAZS ¥}
= Wl pTG19258 (pTG19267).

pTG192679 A1 13 g&=o] AAR A (pTG19293).

pTG192580l A ¢] A

ole] WARFE Ausi Aol dFH=(s9] #d

mrm

O 5l a7
gHE], &7
= Al A

vl

3
155 HA4) 10709 &

A 4
=g u%o}
And

il
=l 1AAE =8 3735 STgEZ gAER, GAZ GAY (pTG6G19290; AL
HE: 65), B 4 AAFE= N & C Feko 372 ofn|wt HAE 7FX+= A (pTG19291).

pTG192910l A §&H& 1o] AAE A (pTG19298).
2o 7ed viel 22 AV AR Egavs FEE o8 JAdE CEF MEdA A= MVA vfe]
29 58 HAStL, BEA F2vE pl6192587 vttt HA Fea s Bal (M AFR3F) vle]# o)
DA o, WA ZgaE FAA AR WAE Yehdls ddAleldoelt, gy, vlAERd: vho]y
(&, BA)e AZFS vpoldl 2~ (mCherry 4 T+ mCherry 94, A9 AL 2Ao 93 A=x3 Z439 2
A& HkdstE AothE sty flste] WA 9 Ha Zgkg ﬁHbﬂOﬂ 3k F71e] PCR £4]0] a+dT. 2
= T 8ol 89kx]o] 9lt}.
5= 8ol AAE Sl vle} o], pl619258 ojw gk A= MVA H}Olﬂi*/l AT FrshA] Zeo, uE 9
A Zg a7t AAE7E SFAT, THe] Sl AZHEES B FHEA Felsh 4 lgo|x E35la, PR #
Ao oM E FHES Higste vlold =g AETE F AT (ZH% B8, §8F 3 A5e 49 #
S ZrEd, ol 19 25U A4S wedstE Aeojth). #WAl F2t 3+ mCherry vFA FRAFNA EAW o3}

= RN -
B 2A4 bl 7]918kE Aol Att.

7t 3= FAENNA AAHE = Atoloo] A R}
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k1

g,

GSG (Gly-Ser-Gly)

GSG_ 1
GSG_2
GSG_3
GSG_4
GSG_5
GSG_6
GSG_7
GSG_8
GSG_9

GSG_10 :

GSG_11
GSG_12
GSG_13
GSG_14
GSG_15

GGAAGCGGT
GGATCTGGT
GGATCGGGA
GGTAGTGGC
GGTTCTGGG
GGTTCCGGT
GGTTCGGGT
GGCTCAGGA
GGCTCTGGA
GGCAGCGGA
GGCAGTGGT
GGGAGTGGG
GGGTCTGGC
GGGTCAGGG
GGGTCCGGA

GTS (Gly-Thr-Ser)

GTS 2
GTS_3
GTS 4
GTS 5
GTS_6
GTS 7
GTS_8
GTS 10
GTS 11
GTS 12

GGAACTTCG
GGAACGTCC
GGTACAAGT
GGTACGAGC
GGTACCTICT
GGTACTAGT
GGGACCAGT
GGGACTTCA
GGCACCAGC
GGCACGTCG

GAS (Gly-Ala-Ser)

GAS 1
GAS 3
GAS 4
GAS 6
GAS 7

GGTGCGAGC
GGAGCGTCC
GGAGCCTCG
GGTGCATCA
GGTGCTTCT

_59_
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=48
FTHAE ) A PCR
MVA 1 5 3 27 =A%) P A Z 3¢ v
mCherry neg | mCherry pos
Nb 10 10 7
neo
TG19258 | T™ 0 0 0 A 4.9 0 0 13
Hydro 0.36 | 0.08 0.151
Nb 10 10 7
neo
TG19267 ™ 0 0 0 3aa 13.3 5 2 2
Hydro 039 | 0.09 0.08
Nb 10
neo 10 10 A4
TG19290 ™ 0 0 0 KA 3.8 3 3 0
Hydro 036 | 0.08 -0.52
Nb 10 10 10
neo 2148
TG19291 ™ 0 0 0 3aa 4.7 3 4 0
Hydro 039 | 0.09 -0.52
Nb 10 10 -
neo
TG19293 ™ 0 0 - 3aa 16 1 9 0
Hydro | 439 | 0.09 | -
Nb 10
neo i 10 A1 A
TG19298 ™ - 0 0 3aa 16.3 8 3 0
Hydro - 0.09 -0.52

AHdE s

<110> TRANSGENE SA

<120> Personalized vaccine
<130> B374744PCTD38479
<150> EP 17305760.5

<151> 2017-06-21

<150> EP 18305496.4

<151> 2018-04-23
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<160> 70

<170> PatentIn version 3.5

<210> 1

<211> 27

<212> PRT

<213> artificial sequence

<220><223> FCU1 peptide

<400> 1

Cys Ser Lys Glu Gly Ile Glu Lys Tyr His Ala Ala Phe Pro Glu Val
1 5 10 15
Arg Ile Val Thr Gly Ala Leu Asp Arg Gly Leu

20 25

<210> 2
<211> 27
<212> PRT
<213> artificial sequence
<220><223> peptide obtained from beta galatosidase antigen
<400> 2
Gly Gly Ala Asp Thr Thr Ala Thr Asp Ile Ile Cys Pro Met Tyr Ala
1 5 10 15
Arg Val Asp Glu Asp Gln Pro Phe Pro Ala Val
20 25
<210> 3
<211> 27
<212> PRT
<213> artificial sequence
<220><223> peptide obtained from HPV-16 E1 antigen
<400> 3

Tyr Asp Asn Asp Ile Val Asp Asp Ser Glu Ile Ala Tyr Lys Tyr Ala

1 5 10 15
Gln Leu Ala Asp Thr Asn Ser Asn Ala Ser Ala
20 25

<210> 4

_61_
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<211> 27

<212> PRT

<213> artificial sequence

<220><223> peptide obtained from HPV-16 E7 antigen

<400> 4

Gly Pro Ala Gly Gln Ala Glu Pro Asp Arg Ala His Tyr Asn Ile Val
1 5 10 15

Thr Phe Cys Cys Lys Cys Asp Ser Thr Leu Arg

20 25

<210> 5
<11> 27
<212> PRT
<213> artificial sequence
<220><223> peptide obtained from MUC1 antigen
<400> 5
Tyr Glu Lys Val Ser Ala Gly Asn Gly Gly Ser Ser Leu Ser Tyr Thr
1 5 10 15
Asn Pro Ala Val Ala Ala Thr Ser Ala Asn Leu
20 25
<210> 6
<211> 8
<212> PRT
<213> artificial sequence
<220><223> Flag tag
<400> 6
Asp Tyr Lys Asp Asp Asp Asp Lys

1 5

<210> 7

<211> 204

<212> PRT

<213> artificial sequence

<220><223> fusion of 5 peptides expressed by MVATG19022

<400> 7

_62_
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Met Gly Ser
1

Ile Glu Lys

Ala Leu Asp

35

Gly Gly Ala
50

Arg Val Asp

65

Ser Gly Ser

Ala Tyr Lys

Gly Ser Gly
115
Glu Pro Asp
130
Asp Ser Thr
145

Glu Lys Val

Pro Ala Val

Gly Ser Gly
195
<210> 8
<211> 112
<212> DNA

<213>

Gly Ser Gly Ser Gly Ser Gly

5

10

Tyr His Ala Ala Phe Pro Glu

20

25

Arg Gly Leu Gly Ser Gly Ser

Asp Thr Thr

Glu Asp Gln

70

Gly Ser Tyr
85

Tyr Ala Gln

100

Ser Gly Ser

Arg Ala His

Leu Arg Gly
150
Ser Ala Gly

165

Ala Ala Thr
180

Ser Asp Tyr

55

Pro

Asp

Leu

Gly

Tyr

135

Ser

Asn

Ser

Lys

artificial sequence

40

Thr Asp Ile

Phe Pro Ala

Asn Asp Ile
90
Ala Asp Thr

105

Ser Gly Ser
120

Asn Ile Val

Gly Ser Gly

Gly Gly Ser

170

Ala Asn Leu
185
Asp Asp Asp

200

Ser

Val

Val
75

Val

Asn

Thr

Ser

155

Ser

Asp

Cys Ser Lys

Arg Ile Val
30
Ser Gly Ser

45

Cys Pro Met
60

Gly Ser Gly

Asp Asp Ser

Ser Asn Ala

110

Pro Ala Gly
125

Phe Cys Cys

140

Gly Ser Gly

Leu Ser Tyr

Ser Gly Ser
190

Lys

<220><223> fragment of vaccinia promoter pllk7.5

<400> 8
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Tyr

Ser

95

Ser

Lys

Ser

Thr

175

Gly

Ser

Cys

Tyr

160

Asn

Ser
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ataaaaatat agtagaattt cattttgttt ttttctatgc tataaatagg atccgataaa

gtgaaaaata attctaattt attgcacggt aaggaagtag aatcataaag aa

<210> 9
<211> 23
<212> PRT
<213> artificial sequence
<220><223> fragment of rabbies glycoprotein (signal peptide)
<400> 9
Met Val Pro Gln Ala Leu Leu Phe Val Pro Leu Leu Val Phe Pro Leu
1 5 10 15
Cys Phe Gly Lys Phe Pro Ile
20
<210> 10
<211> 226
<212> PRT

<213> artificial sequence

oin
1]
Jm
el

60

112

<220><223> fusion of 5 peptides encoded by MVATG19023 (+ signal peptide)

<400> 10

Met Val Pro Gln Ala Leu Leu Phe Val Pro Leu Leu Val Phe Pro Leu

1 5 10 15
Cys Phe Gly Lys Phe Pro Ile Gly Ser Gly Ser Gly Ser Gly Ser Gly
20 25 30
Ser Cys Ser Lys Glu Gly Ile Glu Lys Tyr His Ala Ala Phe Pro Glu
35 40 45
Val Arg Ile Val Thr Gly Ala Leu Asp Arg Gly Leu Gly Ser Gly Ser
50 55 60

Gly Ser Gly Ser Gly Ser Gly Gly Ala Asp Thr Thr Ala Thr Asp Ile

65 70 75 80

Ile Cys Pro Met Tyr Ala Arg Val Asp Glu Asp Gln Pro Phe Pro Ala
85 90 95

Val Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Tyr Asp Asn Asp Ile

100 105 110
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Val Asp Asp Ser Glu Ile Ala Tyr Lys Tyr Ala Gln Leu Ala Asp Thr
115 120 125

Asn Ser Asn Ala Ser Ala Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser

130 135 140
Gly Pro Ala Gly Gln Ala Glu Pro Asp Arg Ala His Tyr Asn Ile Val
145 150 155 160
Thr Phe Cys Cys Lys Cys Asp Ser Thr Leu Arg Gly Ser Gly Ser Gly
165 170 175
Ser Gly Ser Gly Ser Tyr Glu Lys Val Ser Ala Gly Asn Gly Gly Ser
180 185 190

Ser Leu Ser Tyr Thr Asn Pro Ala Val Ala Ala Thr Ser Ala Asn Leu

195 200 205
Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Asp Tyr Lys Asp Asp Asp
210 215 220
Asp Lys
225
<210> 11
<211> 10
<212> PRT
<213> artificial sequence
<220><223> cMYC tag
<400> 11
Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10
<210> 12
<211> 204
<212> PRT
<213> artificial sequence

<220><223> fusion of 5 CT26 neopeptides (pentatope 1)

<400> 12
Met Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Tyr Arg Gly Ala Asn

1 5 10 15
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Leu His

Arg Leu

Gly Tyr

50

Val Asp
65

Ser Gly

Ala Leu

Gly Ser

Arg Ser

130
Thr Lys
145

Thr Ser

Phe Ile

Gly Ser

<210>
<211>
<212>

<213>

<220><223> fusion of 5 CT26 neopeptides (pentatope 2) encoded by MVATG19030

<400>

Leu Glu Glu Thr Leu Ala Gly Phe

20
Phe Lys
35

Ile Ser

Lys Asn

Ser Gly

Asp Ser
100
Gly Ser

115

Ser Asp

Ile Cys

Ile Pro

Gln Ser
180

Gly Ser
195

13
206

PRT

Gln Leu Gly Ser
40
Arg Val Thr Ala

55

Ile Met Gly Tyr
70

Ser Ala Gly Thr

85

Glu His Ser Ile

Gly Ser Gly Ser

120

Cys Ile Asp Glu
135
Lys Gly Ser Gly
150
Ser Val Ser Asn
165

Thr Leu Gly Tyr

Asp Tyr Lys Asp

200

artificial sequence

13

25

Gly

Phe

Ser

Val

185

Asp

Ser

Lys

Cys
90

Ser

Ser

Cys

Leu
170

Ala

Asp

Trp Ala Arg Leu

30

Gly Ser Gly Ser
45

Asp Ser Tyr Ile

60

Ser Gly Ser Gly
75

Glu Tyr Trp Ala

Met Ile GIn Leu
110
Glu Gly Asp Pro

125

Cys Ala Arg His
140

Ser Gly Ser Gly

155

Asn Trp Lys Glu

Gly Ser Gly Ser
190

Asp Lys

Leu Glu

Gly Ser

Ala Leu

Ser Gly

Ser Arg
95

Pro Gln

Cys Leu

Phe Trp

Ser Val

160
Phe Ser
175

Gly Ser

Met Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Pro Leu Leu Pro Phe

1

5

10

_66_
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Tyr

Val

65

Ser

Ser

Lys

145

His

Gly

Gly

Pro

Leu

Ile

50

Pro

Gly

Tyr

Tyr
130

Leu

Phe

Ser

<210>

<211>

<212>

<213>

Pro Asp Glu Ala Leu Glu Ile Gly Leu Glu Leu Asn

20

Pro Pro Thr Glu Gly Ser

35
Leu Pro Gln Ala Pro
55
Ala Gln Ala Gln Met
70
Ser Gly Ser Asp Lys

85

[le Met Ala Ile Cys
100
Gly Ser Gly Ser Gly
115
Tyr Met Arg Asp Val
135
Ala Pro His Gly Ser

150

His Arg Ala Gly Gly
165
Gly Arg Ile Gly Lys
180

Gly Ser Glu Gln Lys
195

14

114
DNA

artificial sequence

40

Ser

Leu

Pro

Gly

Ser

120

Ile

Gly

Leu

His

Leu

200

25

Gly Ser Gly Ser Gly
45
Gly Pro Ser Tyr Ala
60
Thr Pro Pro Gly Ser
75
Leu Arg Arg Asn Asn

90

Met Pro Leu Asp Ser
105
Gly Ser Glu Val Ile
125
Ala Tle Glu Ser Ala
140
Ser Gly Ser Gly Ser

155

Phe Val Ala Asp Ala
170

Phe Trp Gly Ser Gly

185

Ile Ser Glu Glu Asp

205

<220><223> fragment of vaccinia promoter pH5R

<400> 14

tttattctat acttaaaaaa tgaaaataaa tacaaaggtt cttgagggtt gtgttaaatt

30

Ser

Thr

Ser

Phe

110

Trp

Ser
190

Leu

_67_

Ser Ser

Gly Ser

Tyr Leu

Ser Gly

80

Tyr Thr

95

Arg Ala

Thr Ser
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gaaagcgaga aataatcata aattatttca ttatcgcgat atccgttaag tttg 114
<210> 15
<211> 28
<212> PRT
<213> artificial sequence
<220><223> fragment of measles F glycoprotein (signal peptide)
<400> 15
Met Gly Leu Lys Val Asn Val Ser Ala Ile Phe Met Ala Val Leu Leu
1 5 10 15
Thr Leu Gln Thr Pro Thr Gly Gln Ile His Trp Gly
20 25
<210> 16
<211> 226
<212> PRT

<213> artificial sequence

<220><223> fusion of 5 CT26 neopeptides encoded by MVATG19038 (pentatope 1)
<400> 16
Met Val Pro Gln Ala Leu Leu Phe Val Pro Leu Leu Val Phe Pro Leu
1 5 10 15
Cys Phe Gly Lys Phe Pro Ile Gly Ser Gly Ser Gly Ser Gly Ser Gly
20 25 30

Ser Tyr Arg Gly Ala Asn Leu His Leu Glu Glu Thr Leu Ala Gly Phe

35 40 45

Trp Ala Arg Leu Leu Glu Arg Leu Phe Lys Gln Leu Gly Ser Gly Ser

50 55 60
Gly Ser Gly Ser Gly Ser Gly Tyr Ile Ser Arg Val Thr Ala Gly Lys
65 70 75 80
Asp Ser Tyr Ile Ala Leu Val Asp Lys Asn Ile Met Gly Tyr Ile Ala
85 90 95
Ser Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Ala Gly Thr Gln Cys
100 105 110

Glu Tyr Trp Ala Ser Arg Ala Leu Asp Ser Glu His Ser Ile Gly Ser

_68_
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115
Met Ile Gln
130
Glu Gly Asp
145

Cys Ala Arg

Ser Gly Ser

Asn Trp Lys
195

Gly Ser Gly
210

Asp Lys

225

<210> 17

<211> 232

<212> PRT

SS50l 10-2684237

120 125
Leu Pro Gln Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
135 140
Pro Cys Leu Arg Ser Ser Asp Cys Ile Asp Glu Phe Cys
150 155 160
His Phe Trp Thr Lys Ile Cys Lys Gly Ser Gly Ser Gly
165 170 175

Gly Ser Val Thr Ser Ile Pro Ser Val Ser Asn Ala Leu

180 185 190

Glu Phe Ser Phe Ile Gln Ser Thr Leu Gly Tyr Val Ala
200 205

Ser Gly Ser Gly Ser Gly Ser Asp Tyr Lys Asp Asp Asp

215 220

<213> artificial sequence

<220><223>
<400> 17

Met Gly Leu

1

Thr Leu Gln

Ser Gly Ser

35

Leu Glu Ile
50

Gly Ser Gly

65

Pro Ser Gly

fusion of 5 CT26 neopeptides encoded by MVATG19038 (pentatope 2)

Lys Val Asn Val Ser Ala Ile Phe Met Ala Val Leu Leu

5 10 15
Thr Pro Thr Gly Gln Ile His Trp Gly Ser Gly Ser Gly
20 25 30
Gly Ser Pro Leu Leu Pro Phe Tyr Pro Pro Asp Glu Ala
40 45
Gly Leu Glu Leu Asn Ser Ser Ala Leu Pro Pro Thr Glu
55 60

Ser Gly Ser Gly Ser Gly Ser Val Ile Leu Pro Gln Ala

70 75 80

Pro Ser Tyr Ala Thr Tyr Leu Gln Pro Ala Gln Ala Gln
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Met

Lys

Cys

145

Val

Ser

Lys

Lys

225

Leu Thr Pro

100

Pro Leu Arg
115

Gly Met Pro

Gly Ser Gly
180

Leu Phe Val

195
His Phe Trp
210

Leu Ile Ser

<210> 18

<211> 9

<212> PRT

<213>

85 90 95
Pro Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Asp
105 110
Arg Asn Asn Ser Tyr Thr Ser Tyr Ile Met Ala Ile
120 125

Leu Asp Ser Phe Arg Ala Gly Ser Gly Ser Gly Ser

135 140
Glu Val Ile Gln Thr Ser Lys Tyr Tyr Met Arg Asp
150 155 160
Glu Ser Ala Trp Leu Leu Glu Leu Ala Pro His Gly
165 170 175
Ser Gly Ser Gly Ser Glu His Ile His Arg Ala Gly
185 190

Ala Asp Ala Ile Gln Val Gly Phe Gly Arg Ile Gly

200 205
Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser Glu Gln
215 220
Glu Glu Asp Leu

230

artificial sequence

<220><223> HA tag

<400> 18

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala

1

<210> 19

<11> 11

<212> PRT

<213>

<220

><223> HSV tag

5

artificial sequence

_70_
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<400> 19

Gln Pro Glu Leu Ala Pro Glu Asp Pro Glu Asp
1 5 10
<210> 20

<211> 11

<212> PRT

<213> artificial sequence

<220><223> VSV tag

<400> 20

Tyr Thr Asp Ile Glu Met Asn Arg Leu Gly Lys
1 5 10
<210> 21

<211> 100

<212> DNA

<213> artificial sequence

<220><223> fragment of vaccinia pB2R promoter
<400> 21

tatattatta agtgtggtgt ttggtcgatg taaaattttt gtcgataaaa attaaaaaat

aacttaattt attattgatc tcgtgtgtac aaccgaaatc
<210> 22
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 peptide 1
<400> 22
Tyr Arg Gly Ala Asn Leu His Leu Glu Glu Thr Leu Ala Gly Phe Trp
1 5 10 15
Ala Arg Leu Leu Glu Arg Leu Phe Lys Gln Leu
20 25
<210> 23
<11> 27
<212> PRT
<213> artificial sequence

<220><223> C(T26 peptide 2

_71_
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<400> 23

Gly Tyr Ile Ser Arg Val Thr Ala Gly Lys Asp Ser Tyr Ile Ala Leu
1 5 10 15
Val Asp Lys Asn Ile Met Gly Tyr Ile Ala Ser
20 25
<210> 24
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 peptide 3
<400> 24
Ala Gly Thr Gln Cys Glu Tyr Trp Ala Ser Arg Ala Leu Asp Ser Glu
1 5 10 15
His Ser Ile Gly Ser Met Ile Gln Leu Pro Gln

20 25

<210> 25
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 neopeptide 4
<400> 25
Glu Gly Asp Pro Cys Leu Arg Ser Ser Asp Cys Ile Asp Glu Phe Cys
1 5 10 15
Cys Ala Arg His Phe Trp Thr Lys Ile Cys Lys
20 25
<210> 26
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 neopeptide 5
<400> 26

Val Thr Ser Ile Pro Ser Val Ser Asn Ala Leu Asn Trp Lys Glu Phe
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Ser Phe Ile Gln Ser Thr Leu Gly Tyr Val Ala
20 25
<210> 27
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 neopeptide 6
<400> 27
Pro Leu Leu Pro Phe Tyr Pro Pro Asp Glu Ala Leu Glu Ile Gly Leu
1 5 10 15
Glu Leu Asn Ser Ser Ala Leu Pro Pro Thr Glu
20 25
<210> 28
<11> 27
<212> PRT
<213> artificial sequence

<220><223> C(CT26 neopeptide 7

<400> 28
Val Ile Leu Pro Gln Ala Pro Ser Gly Pro Ser Tyr Ala Thr Tyr Leu
1 5 10 15
GIn Pro Ala Gln Ala Gln Met Leu Thr Pro Pro
20 25
<210> 29
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 neopeptide 8
<400> 29
Asp Lys Pro Leu Arg Arg Asn Asn Ser Tyr Thr Ser Tyr Ile Met Ala
1 5 10 15

Ile Cys Gly Met Pro Leu Asp Ser Phe Arg Ala
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20 25
<210> 30
<211> 27
<212> PRT
<213> artificial sequence
<220><223> C(T26 neopeptide 9
<400> 30
Glu Val Ile Gln Thr Ser Lys Tyr Tyr Met Arg Asp Val Ile Ala Ile
1 5 10 15
Glu Ser Ala Trp Leu Leu Glu Leu Ala Pro His
20 25
<210> 31
<211> 27
<212> PRT
<213> artificial sequence
<220><223> CT26 neopeptide 10
<400> 31

Glu His Ile His Arg Ala Gly Gly Leu Phe Val Ala Asp Ala Ile Gln

1 5 10 15
Val Gly Phe Gly Arg Ile Gly Lys His Phe Trp
20 25
<210> 32
<211> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 1
<400> 32
Tyr Arg Gly Ala Asn Leu His Leu Glu Glu Thr Leu Ala Glu Phe Trp
1 5 10 15
Ala Arg Leu Leu Glu Arg Leu Phe Lys Gln Leu
20 25

<210> 33

<211> 27
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<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 2
<400> 33
Gly Tyr Ile Ser Arg Val Thr Ala Gly Lys Asp Ser Tyr Leu Ala Leu
1 5 10 15
Val Asp Lys Asn Ile Met Gly Tyr Ile Ala Ser
20 25
<210> 34
<11> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 3
<400> 34

Ala Gly Thr Gln Cys Glu Tyr Trp Ala Ser Arg Ala Leu Gly Ser Glu

1 5 10 15
His Ser Ile Gly Ser Met Ile Gln Leu Pro Gln
20 25
<210> 35
<211> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 4
<400> 35
Glu Gly Asp Pro Cys Leu Arg Ser Ser Asp Cys Ile Asp Gly Phe Cys
1 5 10 15
Cys Ala Arg His Phe Trp Thr Lys Ile Cys Lys
20 25

<210> 36

<211> 27
<212> PRT
<213> artificial sequence

<220><223> non mutated CT26 peptide 5

_75_
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<400> 36
Val Thr Ser Ile Pro Ser Val Ser Asn Ala Leu Asn Trp Arg Glu Phe
1 5 10 15
Ser Phe Ile Gln Ser Thr Leu Gly Tyr Val Ala
20 25
<210> 37
<211> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 6
<400> 37

Pro Leu Leu Pro Phe Tyr Pro Pro Asp Glu Ala Leu Glu Thr Gly Leu

1 5 10 15
Glu Leu Asn Ser Ser Ala Leu Pro Pro Thr Glu
20 25
<210> 38
<211> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 7
<400> 38
Val Ile Leu Pro Gln Ala Pro Ser Gly Pro Ser Tyr Ala Ile Tyr Leu
1 5 10 15
GIn Pro Ala Gln Ala Gln Met Leu Thr Pro Pro
20 25

<210> 39

<211> 27

<212> PRT

<213> artificial sequence

<220><223> non mutated CT26 peptide 8

<400> 39

Asp Lys Pro Leu Arg Arg Asn Asn Ser Tyr Thr Ser Tyr Thr Met Ala

1 5 10 15

_76_

10-2684237



Ile Cys Gly Met Pro Leu Asp Ser Phe Arg Ala
20 25

<210> 40

211> 27

<212> PRT

<213> artificial sequence

<220><223> non mutated CT26 peptide 9

<400> 40

Glu Val Ile Gln Thr Ser Lys Tyr Tyr Met Arg Asp Val Thr Ala Ile

1 5 10 15
Glu Ser Ala Trp Leu Leu Glu Leu Ala Pro His
20 25
<210> 41
<211> 27
<212> PRT
<213> artificial sequence
<220><223> non mutated CT26 peptide 10
<400> 41
Glu His Ile His Arg Ala Gly Gly Leu Phe Val Ala Asp Glu Ile Gln
1 5 10 15
Val Gly Phe Gly Arg Ile Gly Lys His Phe Trp
20 25

<210> 42

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT26 epitope 7M1
<400> 42

Pro Ser Tyr Ala Thr Tyr Leu Gln Pro
1 5

<210> 43

<211> 9

<212> PRT

_77_
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<213> artificial sequence
<220><223> (D8 CT26 epitope 7M2
<400> 43

Tyr Ala Thr Tyr Leu Gln Pro Ala Gln
1 5

<210> 44

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT26 epitope 7M3
<400> 44

Thr Tyr Leu Gln Pro Ala Gln Ala Gln

1 5

<210> 45

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT26 epitope 2M
<400> 45

Ile Ala Leu Val Asp Lys Asn Ile Met
1 5

<210> 46

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT26 epitope 7WT1
<400> 46

Pro Ser Tyr Ala Ile Tyr Leu Gln Pro
1 5

<210> 47

<211> 9

<212> PRT

<213> artificial sequence
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<220><223> (D8 CT26 epitope 7WT2

<400> 47

Tyr Ala Ile Tyr Leu Gln Pro Ala Gln
1 5

<210> 48

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT26 epitope 7WT3
<400> 48

Ile Tyr Leu Gln Pro Ala Gln Ala Gln
1 5

<210> 49

<211> 9

<212> PRT

<213> artificial sequence
<220><223> (D8 CT? epitope 2 WT
<400> 49

Leu Ala Leu Val Asp Lys Asn Ile Met
1 5

<210> 50

<211> 8

<212> PRT

<213> artificial sequence

<220><223> stimulating peptide
<400> 50

Ile Ala Tyr Lys Tyr Ala Gln Leu
1 5

<210> 51

<211> 8

<212> PRT

<213> artificial sequence

<220><223> stimulating peptide

_79_
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<400> 51

[le Cys Pro Met Tyr Ala Arg Val
1 5

<210> 52

<211> 9

<212> PRT

<213> artificial sequence
<220><223> stimulating peptide
<400> 52

Arg Ala His Tyr Asn Ile Val Thr Phe
1 5

<210> 53

<211> 15

<212> PRT

<213> artificial sequence
<220><223> stimulating peptide

<400> 53

Leu Ser Tyr Thr Asn Pro Ala Val Ala Ala Thr Ser Ala Asn Leu

1 5

<210> 54

<211> 15

<212> PRT

<213> artificial sequence
<220><223> stimulating peptide

<400> 54

Glu Lys Tyr His Ala Ala Phe Pro Glu Val Arg Ile Val Thr Gly

1 5

<210> 55

<211> 8

<212> PRT

<213> artificial sequence

<220><223> stimulating peptide

<400> 55
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Thr Ser Tyr Lys Phe Glu Ser Val

1

<210>
<211>
<212>

<213>

5
56
9
PRT

artificial sequence

<220><223> irrelevant peptide

<400>

56

Lys Asn Gly Glu Asn Ala Gln Ala Ile

1

<210>
<211>
<212>

<213>

5
57
15
PRT

artificial sequence

<220><223> irrelevant peptide

<400>

Gly Ile Cys Leu Met Leu Phe Ile Leu Ile Lys Arg Ser Arg His

1

<210>

<211>

<212>

<213>

<220><223> example of a lung adenocarcinoma neopeptide which dispays

<400>

Gly Gln Ser Leu Pro Met Thr His Ser Leu Lys Leu Ser Lys Thr Asn

1

57

5 10

58

27
PRT

artificial sequence

negative hydrobobicity and hydropathy scores

58

5 10

Arg Thr Leu Phe Leu Leu Gly Val Thr Lys Tyr

<210>

<211>

<212>

<213>

20 25
39
27
PRT

artificial sequence
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<220><223> Example of a lung adenocarcinoma neopeptide which dispaly

positive hydrophobicity and hydropathy scores
<400> 59
Gly Leu Met Gly Ile Val Val Gly Thr Val Phe Ile Ile Arg Gly Leu
1 5 10 15
Arg Ser Val Gly Ala Ser Arg His Gln Gly Leu

20 25

<210> 60
<211> 270
<212> PRT
<213> artificial sequence
<220><223> fusion 1 of ten neopeptides encoded by pTG19247
<400> 60
Lys Glu His Gly Thr His Gln Gln Leu Leu Ala Gln Lys Val Ile Tyr

1 5 10 15

Phe Ser Met Val Ser Val Gln Ala Gly Thr Lys Ala Trp Glu Ser Trp
20 25 30
Arg Ser Glu Val Gly Lys Gln Leu Met Pro Leu Tyr Glu Glu Tyr Val
35 40 45
Val Leu Lys Asn Glu Met Asp Val Ser Lys Glu Asn Glu Asn Ser Met
50 55 60
Val Pro Gln Arg Ala Pro Val Gly Ser Leu Ser Val Lys Asn Lys Ala

65 70 75 80

His Gln Met Lys Ala Arg Leu Thr Gln Glu Leu Gln Gln Ala Asn Asn
85 90 95
Met His Asn Val Leu Gln Ala Glu Leu Asp Lys Leu His Leu His Tyr
100 105 110
Pro Ile Glu Arg Gly Leu Val Thr Gly Cys Asp Asp Met Glu Lys Leu
115 120 125
Trp Lys His Leu Phe Glu Arg Ala Val Pro Tyr Met Ala Lys Phe Val

130 135 140

_82_



[le Phe Ala Lys Ile Asn Asp Pro Arg
145 150
Cys Met Lys Thr Val Val Val Met Leu
165
Val Ser Leu Val Cys Val Val Lys Pro
180 185
Lys Val Ser Val Tyr Ala Val Pro Asp

195 200

Ala Leu Asp Ala Ala Val Thr Leu Trp
210 215
Ile Phe Asn Leu Tyr Phe Gly Thr Trp
225 230
Gly Phe Asp Ile Arg Gln Pro Pro Gly
245
His Ile Tyr Trp Asp Asp Asp Lys Arg

260 265

<210> 61
<211> 267
<212> PRT

<213> artificial sequence

Glu Gly Arg Leu Arg Cys Tyr
155 160
GIn Asn Val Val Pro Ala Lys
170 175
Asp Glu Phe Trp Ser Gly Val
190
Lys Met Asn Gln Ala Asp Tyr

205

Asn Asn Gly Arg Asn His Leu
220
Pro Asp Tyr Thr Glu Asp Val
235 240
Lys Ala Leu Glu Trp Leu Ala
250 255
Tyr Ser Pro Ser Leu

270

<220><223> fusion 2 of 10 neopeptides encoded by pTG19247

<400> 61

Gly Gln Ser Leu Pro Met Thr His Ser

1 5

Arg Thr Leu Phe Leu Leu Gly Val Thr
20 25

Val Val Gly Thr Val Phe Ile Ile Arg

35 40

Ser Arg His Gln Gly Leu Trp Tyr Val Arg Met Asn Arg Arg Arg Leu

50 55

Lys Gly Glu Thr Gly Met Glu Asp Cys Val Met Ala Leu Glu Thr Leu

65 70

Leu Lys Leu Ser Lys Thr Asn

10 15

Lys Tyr Gly Leu Met Gly Ile
30

Gly Leu Arg Ser Val Gly Ala

45

60

75 80

_83_
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Phe Thr Ala Ile Pro Leu Glu Ile Phe Ile Val

85

90

Phe Pro Gly Gly Val Ile Gly Lys Ile His Ala

Ser Lys Leu
115
Thr Ala Asp
130
Arg Asp Gln
145

Glu Met His

Leu Lys Leu

Tyr Gly Thr

195

Tyr Val Glu
210

Arg Leu His

225

Leu Phe Thr

Pro Ala Leu

<210> 62

<211> 270

<212> PRT

100

Lys Ser

Ile Ser

Ile Thr

Asn Tyr

165

Ile Tyr
180

Val Gln

Arg Asp

Val Ser

245

105

Gly Ile Gly Ala Leu Val

120

Ser Asn His Gln Arg Glu

135
Glu Lys
150

Met Tyr

Tyr Ser

Arg Thr

Asp Ala Ala Leu

155

Trp Tyr Arg Gln

170

Thr Met

Thr Gly

Leu Pro

125
Asn Ser
140

Cys Val

Asp Pro

Val Gly Ala Gly Ile Thr

185

Gly Arg Thr Arg Met Leu

200

Glu Glu Trp Glu Cys Leu

215

Val Met
230

Pro Thr

Leu Glu Asn Tyr

235

205
Asp Ser
220

Gly Asn

Leu Tyr Phe Leu His Ser

250

Asp Leu Lys Pro Gly Glu Gly Ala

260

<213> artificial sequence

265

Glu Asn Asp
95
Arg Gly Arg

110

Gly Val Ser

Gly His Arg

Leu Ile Asp
160
Gly Met Val

175

Gly Trp Met
190

Pro Ala Asn

Ala Gln GIn

Leu Phe Ser
240

Val Ser Leu

255

<220><223> fusion 3 of 10 neopeptides encoded by pTG19247

<400> 62

Val Val Gly Trp Arg Ser Gly Val Glu Lys Asp Leu Asp Lys Val Leu

1

5

10

15

_84_
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Leu

Leu

Tyr

65

His

Phe

Thr

Val

145

Phe

Leu

Leu

Val
225

Leu

Phe

Thr His Ser

20
Leu Phe Ala
35
Leu Leu Phe
50

Ile His Gly

Ser Ile Phe

Leu His Leu
100
Val Gly Cys
115
Phe Val Pro
130

Glu Ile Tyr

Lys Pro Gly

Thr His Ser

180

Ser Asn Trp
195

Gln Gln Arg

210

GIn Met Phe

Gly Met Gln

Ser Leu Leu

Val

Leu

Leu

Leu

Tyr

85

Lys

Ser

Val

Leu

165

Phe

Arg

Leu

Ile
245

Lys

Phe Val Asn

Met Met Ser
40
Val Glu Ala
55
Ser Asp Leu
70

Leu Leu Lys

Arg Arg Val

Leu Ala Val

120

Ile Tyr Phe
135

Trp Ala Pro

150

Asp Arg Glu

Thr Glu Leu

Ile Asn Ala
200

Asn Asp Pro

215
Ser Leu Ala
230

Leu Ser Lys

Ser Glu Cys

Val

25

Phe

Thr

Lys

105

Leu

Lys

Gly
185

Arg

Thr

Met

Leu

His

Ser Lys

Pro Ala

Asn Ala

Asp Cys

75

Ala Asn

90

Ser Val

Cys Gly

Val Ile

Pro Tyr

155
Leu Tyr
170

Pro Tyr

Arg Cys

Ile Ser

Gly Thr

235
Leu Leu
250

Arg Val

Lys

Leu

Ser

60

Cys

Phe

Val

140

His

Trp

Thr

Leu

220

Thr

Asp

Lys

Gly Ile Arg

30
Phe Asn Ile
45

Val Phe Lys

Asp Leu Gly

Ser Asn Leu

95
Val His His
110
Leu Tyr Gly
125

Leu Lys Asn

Lys Phe Met

Glu Leu Ser
175
Leu Leu Leu
190
Leu Pro Asp
205

Ser Gly Cys

Glu Cys Val

Leu Ser Cys
255

Met Gln
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Ser

160

Lys

Met

Leu
240

Glu
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260 265 270
<210> 63
<211> 267
<212> PRT

<213> artificial sequence

<220><223> no TM fusion 2 with inversion of neopeptides 1 and 2 and 7 and 8
<400> 63
Gly Leu Met Gly Ile Val Val Gly Thr Val Phe Ile Ile Arg Gly Leu
1 5 10 15
Arg Ser Val Gly Ala Ser Arg His Gln Gly Leu Gly Gln Ser Leu Pro
20 25 30

Met Thr His Ser Leu Lys Leu Ser Lys Thr Asn Arg Thr Leu Phe Leu

35 40 45

Leu Gly Val Thr Lys Tyr Trp Tyr Val Arg Met Asn Arg Arg Arg Leu

50 95 60
Lys Gly Glu Thr Gly Met Glu Asp Cys Val Met Ala Leu Glu Thr Leu
65 70 75 80
Phe Thr Ala Ile Pro Leu Glu Ile Phe Ile Val Thr Met Glu Asn Asp
85 90 95
Phe Pro Gly Gly Val Ile Gly Lys Ile His Ala Thr Gly Arg Gly Arg
100 105 110

Ser Lys Leu Lys Ser Gly Ile Gly Ala Leu Val Leu Pro Gly Val Ser

115 120 125
Thr Ala Asp Ile Ser Ser Asn His Gln Arg Glu Asn Ser Gly His Arg
130 135 140
Arg Asp GIn Ile Thr Glu Lys Asp Ala Ala Leu Cys Val Leu Ile Asp
145 150 155 160
Glu Met Gly Trp Met Tyr Gly Thr Val Gln Arg Thr Gly Arg Thr Arg
165 170 175

Met Leu Pro Ala Asn Tyr Val Glu Ala Ile His Asn Tyr Met Tyr Trp

180 185 190
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Tyr Arg Gln Asp Pro
195
Gly Ala Gly Ile Thr
210
Arg Leu His Arg Asp
225

Leu Phe Thr Val Ser

245
Pro Ala Leu Asp Leu
260
<210> 64
<211> 189

<212> PRT

Gly Met Val Leu Lys
200
Glu Glu Trp Glu Cys
215
Val Met Leu Glu Asn
230

Pro Thr Leu Tyr Phe

250
Lys Pro Gly Glu Gly

265

<213> artificial sequence

Leu

Leu

Tyr

235

Leu

Ala

Ile Tyr Tyr Ser
205

Asp Ser Ala Gln

220

Gly Asn Leu Phe

His Ser Val Ser

255

<220><223> no TM fusion 3 by suppression of neopeptides 2,

<400> 64

Val Val Gly Trp Arg Ser Gly Val Glu Lys Asp

1 5
Gln Thr His Ser Val
20

Ser Val Phe Lys Tyr
35
Cys Asp Leu Gly Tyr
50
Glu Ile Tyr Val Trp
65
Lys Pro Gly Leu Asp

85

Thr His Ser Ile Thr
100
Ser Asn Trp Phe Ile

115

10
Phe Val Asn Val Ser

25

Tyr Ile His Gly Leu
40
His Phe Leu Val Ile
55
Ala Pro Lys Pro Tyr
70
Arg Glu Gln Leu Tyr

90

Glu Leu Gly Pro Tyr
105
Asn Ala Arg Arg Cys

120

Lys

Ser

His
75

Trp

Thr

Ile

Leu Asp Lys Val

15

Glu Ala Thr Asn
30

Asp Leu Ile Asp
45

Leu Lys Asn Ala

60

Lys Phe Met Ala

Glu Leu Ser Lys

95

Leu Leu Leu Gln
110
Leu Pro Asp Met

125

_87_

Val

Ser
240

Leu

4 and 5

Leu

Cys

Val

Phe

80

Leu

Ile

Leu
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GIn Gln Arg Arg Asn Asp Pro Thr

130
Gln Met

145

Phe Leu Ser

135
Leu Ala Met

150

Gly Met Gln Ile Leu Ser Lys Leu

Ser Leu

<210>
<211>
<212>

<213>

165
Leu Lys Ser
180
65
270

PRT

Glu Cys His

artificial sequence

Ile Ser Leu

Gly Thr Thr

155

Leu Leu Asp
170
Arg Val Lys

185

<220><223> fusion 3 encoded by pTG19290

<400>

65

Ser Ser Thr Ile Met Asp Val Asp

1

Thr Pro

Ser Asp

His Ser

50
Tyr Ile
65

Thr Ser

Arg Tyr

Val Val

Asn Phe

130

5

Ala Met Met

20
Ile Lys Glu
35

Lys Val Glu

Phe Trp Gly

Asn Gly Gln

Glu Val Leu

40

Tyr Tyr His
95

Lys Met Ser

70

Trp Tyr Leu Glu Asn Ile

85

Tyr Ser Leu Gly Glu Ile

100
Ala Trp His
115

Met Val Ile

Gly Asn Tyr
120
Asn Ser Asp

135

Ser Thr Ile
10

Gly Ser Thr

25

Ser Ala Ala

Ile Glu Val

Arg Arg Thr
75

Tyr Pro Asp

90
Arg Asn Val
105

Thr Leu Tyr

Tyr Glu Leu

Ser Gly Cys Ala Val

140

Glu Cys Val Leu Leu
160

Leu Ser Cys Glu Phe
175

Met Gln

Ser Ser Trp Arg Ser
15

Lys Ser Lys Lys Val

30
Cys His Pro Val Gln
45
Met Lys Lys Lys Met
60
Leu Leu Pro Ile Pro
80

Ser GIn Ile Thr Arg

95
Glu Ser Pro Phe Asn
110
Lys Tyr Asn Leu Lys
125
Ala Glu Val His Lys

140

_88_
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Ala Leu Leu Asp Asn Lys Asn Lys Val Leu Glu Val Lys Lys Pro Pro

145

Arg Phe Glu Lys

Tyr Asn His Ser

180

Val Arg Asn Gln
195

Ile Glu Glu Pro

210
Asp Thr Ile His
225

Ile Asp Leu Ser

Leu Ser Tyr Val

260
<210> 66
<211> 5

<212> PRT

150

155

Gly Pro Leu Pro Gly Glu Asp

165

170

Thr Tyr Gln Pro Val Leu Leu

185

Ala Asn Leu Asp Lys Glu His

200

Pro Ser Thr Ala Leu Asp Thr

215

Met Trp Asn Ala Ile Met Thr

230

235

160

Trp Thr Ile Phe Lys

175

Thr Glu Asp Arg Trp

190

Val Pro Leu Leu Lys

205

Glu Glu Glu Glu Asp

Phe Tyr Ser Ala Leu

240

Thr Val Glu Lys His Cys Gly Lys Val Pro Tyr Pro

245

250

255

Pro Ala Val Leu Ser Glu Leu Thr Asp Gln

<213> artificial sequence

<220><223> linker baa

<400> 66

Gly Ser Gly Ser
1

<210> 67
<211> 5

<212> PRT

Gly

5

<213> artificial sequence

<220><223> linker of baa

<400> 67
Ser Gly Ser Gly

1

Ser

5

265

270

_89_
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<210> 68

<211> 10

<212> PRT

<213> artificial sequence

<220><223> linker of 10aa

<400> 68

Gly Ser Gly Ser Gly Ser Gly Ser Gly Ser
1 5 10
<210> 69

<211> 5

<212> PRT

<213> artificial sequence

<220><223> linker of baa

<400> 69

Gly Ser Thr Ser Gly

1 5

<210> 70

<211> 5

<212> PRT

<213> artificial sequence
<220><223> linker of 5 aa
<400> 70

Ser Gly Thr Gly Ser

1 5
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