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(b) pH x4dA; 2

(c) gAY o R 3&Hs GAZ Eas ATy AERA,

7] Aol shuel - FAEHE T 9] ofAstHoR FHEFHE o] 5 o4 Pi 2 6.0 °]d<
HYDRO, 8 ©]4+9] Pi 2 -8.0 ©]’2] HYDRO, 5 ©]8}<] Pi 2 -5 o]4e] HYDRO, 9 ©]4+e] Pi & -8.0 ©]3}<]
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e,
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A7 6
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118 WA A9 Z o= 3 ol ojA, 7] Aol shte] AAgY AE =71 oF 157 oshe] ofm4l 4



SIHS31 10-2018-0016531
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A7 13

A1 WA A28 F o= 3 ol oA, 7] pH ZEATF A7 FAA 2AHE.
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A WA A3 T o= 3 ol oM, 7] pll 2AAVF UFE2EAEolE e EgJtEBAYolE ¢4l
opAIEHA A E.

A+ 15

A1 WA A4 T o= gk ol oA, A7) pH 2EA7E A1kl kAIEHE 2=
AT 16

AF WA A4 T o= F el oA, 7] pH EATE AEZAAS ofAlsH A E.
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AL WA A5F, A17F D A8F F o= F ol YoiA, Aalddol 47 Aol F 2 mi WA F 5 n
o wrz EAlet psd 24,

AT 20

A1 WA A9 F o= 3k ol oA, AV FAstH oz HEHE HAV S e ASE A
=.

A3 21
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AT 22
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A28 F ol @ Fol oA, A7) pASHCR HeH: FAY UuPAENEE Fbe 2
=

A208 WA #2488 F o= 3 ol oA, A7) AT Y A Bl FARR 7l A 2AE.
AT 26

A WA A25F T ol F ol oA, A7l kAT 2 Eol dgxdA e ofFHE(adjuvant)E F

e mshe oS £4E.
37 2

A26el oA, A7) MAzEA T ofFHEYF Z2-ICLC, 1018 1SS, &Fnw &, dZe/vX=(Amplivax),
AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, GM-CSF, IC30, IC31, ©]W#]==(Imiquimod), ImuFact
IMP321, IS Patch, ISS, ISCOMATRIX, Juvlmmune, LipoVac, MF59, EWw=¥A¥2 X7 A FE}lo]=(Montanide)
IMS 1312, EEljol= [SA 206, EE}Uo]= [SA 50V, EEhbo]= [SA-51, O0K-432, OM-174, OM-197-MP-EC,
ONTAK, PepTel®, WE] A|~¥ PLGA wlo]lA 2 AR, #AIFHARE(resiquimod), SRL172, B]ZZ(Virosome) % 7]
B} vlol2]A-fAF 4=}, YF-17D, VEGF E#, R848, WE-ZFZF, Pam3Cys 2 otdel~(Aquila's) Q521 ~EHE
E(stimulon) 0.2 o]FojA Fo RYEE MEly= okAsty ZAE.

AT 28
A263ke] oA, A7) M zAA] e fFHET Z-ICLCE E3ets oFAIEHE A E

1 WA 57HA1 6] A1A-3e El= e 118 ofAshA o R B8 HE o,

6 X 3.7 mie] AAlab B o] 9

5 omg/mee] & 10 &4 C;

.375 mg/mee] Ee]-L-2}ol Al

.25 mg/mie] GEF FtEBAMEAEZ A gl

0.225%2] HSHEF.

w

(e}

(e}

}—*

A7 30

A3kl Slo1Al, Zh7kel 1 WA 57hAe) AAEe ME= e o) s on sl4EHE o] 747k oF 300
pg/mie] FER EASs b 2%,

A7 31

AAE WAL 93 AA-3 FE = fAo] Az HHoZA | ol
(a) HoZ shfel AA-gd9 FE= = T9 Aoz L IS X3 £S5 AFsEs dA=
A, A7l Aol shel AlA-g FEE e 9] FAstH o FEHE Fol 5 o4 Pi E 6.0 o]
HYDRO, 8 ©]AF¢] Pi 2 -8.0 ©]A4+e] HYDRO, 5 ©]3te] Pi 2 -5 o]4ke] HYDRO, 9 ©]/+¢] Pi 2 -8.0 ©|&}<]

HYDRO, X+ 7 %3] Pi ¥ -5.5 o]4<] HYDRO #koll o3l A|gte«= oA, 2

(b) Aol shite] A4-9 PE= Ex 19 FAGHOR 5§

A Qe T s
S HoR HeHt 9 TPt SAn 2gstl, 1o od, AT WAL AW W= FAL Az

[
= T
A



SIHS31 10-2018-0016531

AT 32

A31gdo] JoiA, A7) Hoje shtel M- HME = = 19 At oR FEHE IS Eele &9
o] Aol 2714, HoJ:x 37FA] W 4714 B 57A 9] AA-3Y AE| =S ¥ 3EE Y

A4 33

A31go] ejA, A7) AAE HaAs H3 FEE §do] B, grERx M F guddIAsE ¥
3k WA

AT 34

A318kel doiM, 23 dA Fol, AV AE WS Q3 HAE = fANE oyl GAE FrIE R8sk
.

A3 35

A33Fel olA, BV AAE WAle AT FE= S0 sAUx THed WL

47) PEE GO AP Er 4FUEe] Sols 2Psel, 1o od, AR WAL Azse @

A3eel JoJA, 7] WdREA EE olFHEZ ZE-I1CLC, 1018 1SS, &FvlwE ¢, &g 9r2, ASI5,
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318 WA A36F T o= 3 o] upylol] o) AxHE MBS WAl
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AT 58

A558 WA ASTE T oj= g Fol qlolA, A7) pH EATE A/EEAFAQ] WY
A7 59

A55% WA A57TF T o= el glelA, A7) pH 2EATE AR W
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AB9Tel QeiAl, A7) Al ANIEFS EdehE P
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A59% WA AL F ol B ol oA, AAAkde] 4] Fgelol oF 2 i A o 5 el FER =R
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508 WA A628 F o= 3 ol QlojA, Y] FEdo] YgrERA EfIdREA T FHRAE FUIE
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AT 64

A50F A A638F F o= & Foll YoM, 4] Fgle] UMBNENEE Fohw TP P

A0 WA A64T F o= & Fol olA, 371 FEde] MMM E: FAES Frlz TS
.

AT% 66

A50% WA 265 F o= & Foll dojA, A7) FEAo] ofAlstH FAEQ WY,
AT 67

A0 WA Al66F F o= & Fol Aol A7) FEde] WA 2FEQ WY,
A7 68

A50% WA A67F T o= g ol dojA, A7) FEode] MA ZAEQ W,
AT 69

A0 A Al68F F o= & Fol dojA, A7) FEde] FANZE shee U

A% 70
M- e = FEoe] Ax HoRA, 7] ol
(a) Aol%x shite] AA-F4 FE =9 (P R 24 (HYDRO) & 24 s &,

(b) A7) AHolx slte] -3 e =9 Pi @ HYDROZ} 5 ©]4+¢] Pi ¥ -6.0 ©]*+¢] HYDRO, 8 o]4+e] Pi
2 -8.0 o]A4Fe] HYDRO, 5 ©]3te] Pi 2 -5 o]4Fe] HYDRO, %+ 9 ©]4+¢] Pi 2 -8.0 ©]3}2] HYDROSI ol&f A&
Hod, Adedoz A7) Hojm shte] AMA-dd FE =9 Pi ¥ HYDROZF 7 272] Pi 2 -5.5 ©]<] HYDRO
gl <3 AdE = Ao, 37 Aol shtel - e =g e 9

() A7) Aelx shbe] WA-39 Pel= Ee 9] fAFHon gt G2 EPHE §AL At @

Ay =

(@ A7) Aol= shbe] AA-F9 Wel= mi o) fAHoR EHE A EPHE §AL AN EE
a9 e Ho R HeHt 92 TSt Sn 2gsel, ad oa, AP-F PU= FEAS Az
WAE EFsHe A4-290 W= £ Az Py

37 71

A70%l ShlA, GA (¢) H/EE= (D) §4S odsts GAIE F7t2 Tdheh= WY,

AT 72

o,

A70F = ATIRC lolA, 7] - A= s F2ARA= dAE FUIE 23 Y.

A7 73

A708 WA A723 F o] g Foll SlojA, 7] AAB-FY FE|= &do] 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39 E& 407FA19] - FE=E xFsh, o]e] A7t 5 o] Pi W -6.0 ©]/+e] HYDRO,
8 o]’e] Pi ¥ -8.0 ©]/F<9] HYDRO, 5 ©]8te] Pi ¥ -5 o]Fe] HYDRO, %+ 9 ©]49] Pi ¥ -8.0 ©]3F2] HYDRO
of 2]3] A== Pi L HYDROS Z+= A, Mexo=z Pi I HYDROZF 7 =39 Pi ¥ -5.5 o]Ae] HYDRO #kol
o3 A|gtE= A-g-ol 7IRkste] dEE= W,

A3 74
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A70F WA A72F F ol T Fol glojA, 7] Al f‘a% FEE &efo] 5 ol Pi 6.0 o4
HYDRO, 8 ©o]’de] Pi % -8.0 o] HYDRO, 5 °]3ke] Pi B -5 o]Fe] HYDRO, %= 9 o]%e] Pi B -8.0 °]a}
o] HYDROOl 9] Al¢r== Pi ¥ HYDROE %= 2, ﬁaﬂzigi, Pi % HYDROZF 7 Z%e] Pi % -5.5 o]
HYDRO gkell efsff Alghs)= -l 7]nkatod *%E“Elt Aol 2714 9] AA-F4 FEI =S Jﬁ.?ﬁ}b .

A3 75

A708 WA A28 T o= g o] ojA, Al A7 *J*Jﬂ—f?}% FE|= §qo] 5 o] Pi B 6.0 ©]
o] HYDRO, 8 o]/+e] Pi ¥ -8.0 ©]”4<] HYDRO, 5 ©]&ke] Pi % -5 o]4Fe] HYDRO, B+ 9 o449 Pi ¥ -8.0
o]3}e] HYDROSI <3 #l18k¥&= Pi 2 HYDROE Ze A, éﬁwgi, Pi @ HYDROZ} 7 Z#e] Pi ¥ -5.5 |4
©] HYDRO #koll <& A3t= = 9o 71wtate] Aels= Hojx 37112 AA-a¢] MNE| =S Fdsh= .

lr

A5 76

A70F WA A2 T ol 3 Fell SlojA, 7] - FEE Fho] 5 o) Pi ® -6.0 ©%
HYDRO, 8 o]4ke] Pi % -8.0 o] HYDRO, 5 °]3ke] Pi % -5 o]4Fe] HYDRO, %t 9 01*04 Pi % -8.0 °]3}
o] HYDROCl elaf A|gk¥]i= Pi B1 HYDROE 2b= 21, Ad=i#o=, Pi 9 HYDROZ} 7 &3] Pi B 5.5 ]9
HYDRO gkell ofaff Ags)= -0 7]nksto] deis)= Aol 47k 9] Ag-3¢] e =g Ef}%} .

M

A8 77

A708 WA A728 F o= gk ol dojA, 7] AA-FY FE|= fdo] 5 oo Pi F 6.0 o]/
HYDRO, & ©]4+e] Pi 2 -8.0 olMO] HYDRO, 5 ©]8}e] Pi @ -5 o]4ke] HYDRO, W& 9 o]4e] Pi @ -8.0 0|3}
©] HYDRO®l ©J3l| A== P © %, Pi @ HYDROZ} 7 Z3}e] Pi ® -5.5 o]t
HYDRO #kell o3l Alghs] = 73%011 7|Rkate] el Aok 57A 9] AA-FY JEE=E Edtehs U

=
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=)}
=
o
[t
O
rir
P
°x
)
2y

rl

AT 78

A70F WA A77F T o= 7 ol qlofA, 47l Mol shel A E =Tt oF 5 A of 50719] of
WAt o], oF 15 WA oF 3570) ofwlieat el o 157] o]sfe} ofmit Zo], of 8 A oF 1171} ofwlie
AF Aol = 9 E= 10709 opwleat o9l Y

A7 79

AT0% A A78% F o= & Fol QofAl, A7) AAE shke] A PEEA o 3070 olske] obvlwik
Zol, o 6 WA ok 25709] ehulzit o], of 15 U o 247)9] oAb o], wi= o 9 ulA] o 15719 o}
wdt Zelel Wy,

AT 80
A708 WA A798 F A= 3 ol ojA, 7] AA-FY FE = §Ho] pH 2HEAE L= W,
A3 81

A180el A, 71 pll 2dA17F 47191 .

A7 82
A80e B Al I 2o1A, 7] p 17} Ot By olE ki EftE2R A olE A W
AT 83

A8 WA #1828 & o= gk ol ojA, 7] pl ZHEATE AEEAFIQ] W,
AT 84
A80s WA #82& T o= g ol dojA, A7) pl ZEATE AalakdQl Wy,

3AT% 85
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Alg4d A A6 & o= T ol gloA, Haliksdo]l A7) Aol oF 2 mM A oF 5 mie] LR EAsh=

A OA AT F o= @ ol gloiA, A7) AA-F9 BEE §o] Ao HgH: HAS F

e EPshe

AT 89

AggF ol i, A7) kATt o R F &= A YAERZAE Edehe WY

AT 90

A8l lolAl, 7] FAStA o R & E= FAF Ed @RS XskE W

AT% 91

Agge ol hoiA, 7] At o FHEHE A FARAE XIEE WY

AT% 92

A8 A A1 F o= g Fell oA, 7] kAT AH o R FEHE HA UHBAIAEE FUIE X

A708 WA #9238 F o 3 &oll oA, 7] M- FE = FHo] FHAZR s Y.

AT %

A708 WA A3 F o= 3 o oA, V] AA-FY NE|= §Ho] HAXRHA E= oFHEE F7}
2z WY,

T3 9%

A178 = A4l oA, 7] AAx2dA E= olFHEZ Z-ICLC, 1018 1SS, &FrlE 4, 43y
2, AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, GM-CSF, 1C30, IC31, o|W]FR=, ImuFact IMP321, IS
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2 -5 o] HYDRO, Hi= 9 o] Pi ® -8.0 ofske] HYDROO o] A=A, ol 7 237 9ol 3
= A Eedgeh. A = AAGEel glojM, AdEd FE=s 2ol 74" WRdE &

= 1ol
A 24de, A9y 24, BN 24E SO Ax Ui AHSEY.

A ((Pi) B A5 HYDRO)S AAsk= dA=A, 19 Pi 3 HYDRO7} 5 ©
el Pi % 6.0 o]/de] HYDRO, 8 o]de] Pi B -8.0 o]de] HYDRO, 5 ©]&te] Pi B -5 o]“9] HYDRO, = 9
Fel Pi 9 -8.0 o]ske] HYDROC ol&f A|gte]= A9, dejxow, 219 Pi 9 HYDROZF 7 Z#e] Pi B -5.5
7Fel HYDRO #holl oJa Algs]= Ao M=k F&AeA 71849 dAE E3dhs T8 T PHE=]

A FEloA, B wyge Hojm shtel HE=e] SHAHEPI) F AFAMYDRO)S AASE @A 29 Pi

HYDROZF 5 o]A+e] Pi & -6.0 o]4+2] HYDRO, 8 ol/d2] Pi & -8.0 ©]4+¢] HYDRO, 5 ©]3}e] Pi ¥ -5 o]it¢]

HYDRO, == 9 ©]/e] Pi ¥ -8.0 ©]3}9] HYDROO| ]3] #lsts]= A5, A o=, 19 Pi ¥ HYDROZF 7 %

o] Pi 2 -5.5 o]AFe] HYDRO #toll 98] Aes = 5o RP=s ; 2 FE=E ke 8
}_

o Azet BAE TP A= Fgole A

e
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—OL
rlr
mv)
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A AAFee] QofM, W= EE Aolw shte] Wl AY-F Welsorh A ANFeel oA, A
= i Ao shtel Wt o 5 UlX o 50719] obluwat Zoje] Msleleh. o AA el glojAl, A
Y= £E g shhe] AEEE o 15 WA o 3570e] obulat ool Welolth, & AN Gl ol A
= mi Holw shtel WEE of 157 olake] ofvlmat ootk A Aol gloiA, PEl= Ei A
o sitel HEEE o 8 A o 11719) ofmlwit Zololth, o A glolAl, HEE L Hol 3
e FEEE 9 EE 10719 obrlwt dojolth, o A olA, APE EE Holw shiel e st
oF 3070 elake] ofvlit Zelolth, U MNP oA, ME|= wE Holw shte] AL =t oF 6 WA o
25709] obvlmat Aololth. U AAFefe] glolA, WE|S mi Holw shtel WEI=E oF 15 WA oF 24749
opvlizat ololrh, o AARej] glolA, PEI= Ei Aol= shrte] MEEE ok 9 Ul oF 15719 ofnliwt
Zelolt,

A ANFHel Yoi, FEUe pi 2HAT TR A NGl oA, pil 2EAE A7lelh. A A
gelel glolA, pi 2AAE Ttz AdelE i EuteRadels delth, 9 AAGHel oA, pi &
Al AE2Aeth, ® b2 AP el pil 2AAE AAulolth. o Axeel glolA, A4
e APVEFS TR A AAGHNA. A AN Ee] ol A Sl oF 1 mi A oF
10 miel $ER EATT, O AAGEel oA, A fglel o 2 i A o 5 e FER EA

A AN e Qoid, Fge WmdA EE FUEES F7hR I

A ANGEe] QoiA, FEAL ohAsd zdZold. A ANAHel JolH, FENL WALY 2B}
A AN e Qol, FEe WA wy otk

A AN GE Qoid, FEde FAAE HFesith

A FEiolA, i EEe AA-FL EE FEoe] Az e Awet, Fal e A= st AA3-3
4 A= SHHPH) 2 2FAMDR)S 28k &AL 2o Pi 3 HYDROZE 5 o] Pi % 6.0 ©]%9]
HYDRO, 8 ©]7¢e] Pi & -8.0 ©]4e] HYDRO, 5 ©]ate] Pi % -5 o]4e] HYDRO, W& 9 o] Pi ¥ -8.0 °]3t
©] HYDROO| o]all Algtelvhd, Meso=m 1o pi 4 HYDROZF 7 23] Pi % -5.5 °]/d9] HYDRO ghkell ola A
= Aol Aol shfe] M-l B =S Aushs @A Aol shue] AA-F FEE Ee e
FAtH o FHEHE A4S Fshs AS Axshe WAl B HojE st AA-FA HEE= T o] of
AstHow FgH= o s =9

A FAE= NS Axdhs GAE P, A AR

A A& o

% % = 63 [e]
SAE F7kR 2FEh d AAIFEC oA, 7] e ojzbE M-I =

12 o
o r

A AA e gojA, -y HE= AN 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39 Tx 407}A
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o] M-l ME=F it o] Z7hE 5 o9l Pi H -6.0 ©]/4+e] HYDRO, 8 ©o]de] Pi B 8.0 ]9
HYDRO, 5 ©]3}e] Pi ¥ -5 o2 HYDRO, T 9 ©]49] Pi ¥ -8.0 ©]sl2] HYDROO| <Js& A== Pi 2
HYDROE Zte= A, Ad"¥xo=z 219 Pi E HYDROZF 7 23] Pi 2 -5.5 o]/2] HYDRO #tell <&l #AIsts= 45
of 7Htste] delgc. A AAIFHo glojA, ANA-FY FE= AL 5 o]de] Pi E -6.0 ©]9] HYDRO, 8
ool Pi B -8.0 ©o]/%+e] HYDRO, 5 ©]3te] Pi B -5 o]/%+e] HYDRO, ¥+ 9 o] Pi @ -8.0 ©]3}2] HYDRO®I
Pi

o3 AlgE = 2 HYDROE 2zt A, Agxo=w 9] Pi 2 HYDROZF 7 %32 Pi 2 -5.5 o4 HYDRO %k
of o3 A= Ao 7wl MElEs Holm 271X 9 AA-gY HE|EE SRt A AAHE ] o]
A, AT - HAEE 892 5 o] Pi ® 6.0 ©]4e] HYDRO, 8 o]/de] Pi % -8.0 o]/
HYDRO, 5 ©]3te] Pi ® -5 ¢]4F<] HYDRO, = 9 o] Pi % -8.0 o]3}e] HYDROOl 93] A|gt=+= Pi 2
HYDROS 2zt A, Adzx oz 79 Pi @ HYDROZF 7 %3] Pi 2 -5.5 o]A+¢] HYDRO #toll ola] A|3tsE 7
of 7|Rksle] MEE= Hojm 37kx9] AA-FY FE=E FHct. 4 AAFE oA, 2A-Fd FE
fde 5 o] Pi E -6.0 o)A+ HYDRO, 8 ol4e] Pi 2 -8.0 ©]4+¢] HYDRO, 5 ©ldte] Pi E -5 o]49
HYDRO, T+ 9 o]/ Pi ¥ -8.0 ©]3}e] HYDROO| ]3] #1gt=+= Pi % HYDROE Ze& A, d¥H o= 719 Pi
9 HYDROZF 7 Z3o] Pi B -5.5 ©o]/¢] HYDRO #tell &l A|gtE = o 7|ukste] AEE= Aol 4714 €]
8- FE=E et A AARE oA, AA-d FEE= &4 5 o] Pi H 6.0 o]
HYDRO, 8 ©]’d¢] Pi ® -8.0 ©]%F2] HYDRO, 5 ©]3te] Pi B -5 o]/+e] HYDRO, H& 9 o]/+e] Pi -8.0 °]a}
©] HYDROO ©J3f #lgh=]= Pi B HYDROE 2zt 2, Melx o= =19 Pi 9 HYDROZ} 7 %3¢ Pi % -5.5 ©]
©] HYDRO kel oJal] Algte = ZA-g-o 79ste] dejs = Aojx 57449 AA8-39d AE =5 -3},

°
©
=

P}
ox O

9 AAGEel glolAl, Aol shvke] AAFA HESE o 5 A oF 507 opvlwal oo Wslelth, &
AN Gl glolAl, Holm shitel AAFY W=t o 15 UIA o 3579] o]t eojo] Wslelrt, o A
Agejel geid, AEE E Aolw shjel AL o 157) olake] ofuliat Aololrh, o AAFeel Yol
A, FEE EE Aol shtel FEEE oF 8 UA oF 1179 ohuliett Aololth, o AA el ol A
= EE Folw sl HESE 9 wE 10719 opvlwal Aelelth, o AAFH ] glolA, HHE EE Aol
shupel MEEE o 3070 olahel ot ololth, A AAFee] fold, HEE EE Aol shtel el
= oF 6 VA oF 25709] oAt dololth, A AAFE] glolM, BEIS w Ao shtel e oF 15
WA of 24749l obuliAt Zololth, ¢ AAFH YoM, ME= EE FHolw she] AL =t oF 9 A o

1579] ofriat Zojolt,

9 AAGE] gloiA, -9 W= gL pi 2AAE AT A AAGE] ol pil 2AAE o
[e)

Zloleh. o ANFEel YolA, pi 2PAE TR AdClE EE Btz RddolE Holrh. d AAF
oA, pil xAAE AEdelolth. o ANFHA QolA, ph 2FAE HAidelrt. A AAFdel
oA, MAE e ANMIEFS FHaTh. 4 AAFel glolA, A AFel oF 1 ndl A F 10
mie] FER EAST. 4 AAFee] oA, ANAAe APel oF 2 mil A °F 5 mie] FEZ EA B,

A AAFEA gdold, Y- AE= g AFA0R HEHE PAR TR TR I LG
of QlolA, ShAtHoR HgE: FAE YrERsE FRAT. A AAGE old, AL oR 3§
oAt ERRAE ga. 2 AAFE Qold, st or HeRE gt faRAE FRE
A ANFeel YoiH, FASHOR SgHE GAE UMGHEANCE Fhw PR A AAGE] gl
A, AB-FY WEE g BAAE Tbsat

o AAFHel YelA, -

d9 FE= 9L WYRHEA EE FHEE F/IE Rt A AA
oA, MARAEA wE oFHEE Z9-ICLC, 1018 1SS, 4%y 4, <=9~ (Amplivax), AS15, BCG,
CP-870,893, CpG7909, CyaA, dSLIM, GM-CSF, IC30, IC31, olu]F 2 =(Imiquimod), ImuFact IMP321, IS Patch,
ISS, ISCOMATRIX, Juvlmmune, LipoVac, MF59, B~ XZ A, XEl}o]=(Montanide) IMS 1312, ¥E}r}o]
= ISA 206, EE}bol= ISA 50V, EERJo]= ISA-51, OK-432, OM-174, OM-197-MP-EC, ONTAK, PepTel®, # €|
Al2~El PLGA mlo]la 2Rk, #AIFHAE=(resiquimod), SRL172, H]ZZ(Virosome) @ 7]E} wlo]#] A-FAF AR},
YF-17D, VEGF E#, R848, WEl-ZF2F, Pam3Cys 2 obg e} (Aquila's) Q521 Z~ElEE(stimulon) &2 o] Fo]
2 o 2R Adudd. d AAFH| JojA, HIRHEA T FHEE EY-ICLCE T3

d AAFE JoA, AA-FY FE= AL 1 X 574X AA-FA FHE = EE 19 oA TgHoR 3§
|H = do=A, Z7te] - FE =T 5 o] Pi % -6.0 o]%+] HYDRO, 8 ©o]%+¢] Pi % -8.0 o]39]
HYDRO, 5 ©]&}e] Pi = -5 o]4ke] HYDRO, HEx 9 o]4¢ Pi % -8.0 ©]ate] HYDROS] <& #Alets]E= Pi 2
HYDROE 7zt A, Aez oz 29 Pi @ HYDROZE 7 Z3e] Pi 2 -5.5 o]4+e] HYDRO #kell 2ol&] Algts] = 3§
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o 7|dtsle] MElE = 1 WX 571A 9] AA-&Y e = == 19 gAFgHoR HEHE &5 1 A 3%9 Y
wHEdZAS; 3.6 YA 3.7%¢] AAEZ2A; 3.6 WA 3.7 mMe] AAlAF == 79 o5 0.5 mg/mle] Zg 1:E
C; 0.375 mg/mle] Zg]l-L-g}o]Al; 1.25 mg/mle] JEF 2B AvdaAE2 ~; 2 0.225%9] JAIEFS &
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A AAGEe] oA, A-FA BES AL oFASA 2Bl A AAFeel oA, NA-FU B
= gole WAy 2YRolt. U AAFH oA, AA-FU PES gL Wy £y Bl

A elelA, X oume welel A A4-F BHE FAe AABS 2= o Aue gl
ostel, o] e, AR Amehs WAZ TS Lelel AAR PHS ATHH

A GefellA, & BHe Aok shte] AHE=o FHAPL) B AFHMHYDRO) S A48k WAl 2 19 Pi %
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HYDRO, =& 9 o]/ Pi & -8.0 ©]3}2] HYDROO| &J3f Algte]= A5, d¥A o= 19 pPi 9 HYDROZF 7 %3
o] Pi ¥ -5.5 o]4<] HYDRO #koll o8 A== A9d FE|=E MAgste dAE Tddsthe 4 7A€ W

Hol ol Azs= e Hils Al

A Feel A, B WP AHojw shube] A4- PEE i o) ohAStHOR HEHE o pH 2UA; 2
Ao S gHE BAS ek ooty 248 e AT
AAGE eiA, oA Ee o) opAatow

b
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lo
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=2F Aqde 7dtste] Eeld 4 9l d Ar ol oA, FATH 2HELS 5 THHP)HE e 49
= o] AA-EY EE e 9 Aty o g FEEE 98 Xt A AA e lojA], oFAsHH
ZAELE 5A AFAE ZE Hok s - FEHE Ee 19 oAt or HEEHe= dS
Z3ettl, A5 HYDRO ez 3= 4 ul. HYDRO ke Zh7he] olmjwsl =29 &4 Y= 254 ©
= EAe e AFESte] ZA= 4= ul. HYDRO 32 FE = o] 24 ofn|ite] Hjdd: ~EYAE &
olgtoexn ZAAE 4= k. HYDRO e A4 otu|wmsbe] nidkd: ~E ] We] Z4zbe] ofnjiate] 4448
shakslel A€ 4= k. HYDRO &2 7Y 2 2549 ARE 2He A4 opviike] H|dd: A~E XA
o] ol &9 4 vk, A AAFE ] oA, FE == P; © HYDRO #kel %ol 7]wtale] 7F&Aolth. e =
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. fAaFzaelg]a He ZRFAupoly A dF 5o, WA WMAYol <h7tet(Modified Vaccinia
Ankara) = MVA, MVA-BNG XE&ali= wjaujo} nlo]elz, WO0-A-92/156728 0 wE NYVAC, A%, o So,
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- T .
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o= BFREZA A2E, A/NE, A4 E== A5

1

A AAIFE ] dojA], Wil HEE WAL
pg NA 1 mge] §Fo 2 FARY, ® s A
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=g @ 2gAE 94 .
dsiol ol AP £ gl & el ged
9

e
wom =
|
k=
s

)
o I
(1
AU

Ak gl $EA/EAE BGAS AT 5 o M 2 + o
EE, REA A BYAE REA/NEE BYAT EE FEA/MEE G BYAT, 53] B | E
£ Fds 110 AE s B P GA-AN M BAE SJrlske Aoz ojsslojof Bk

asoh = Aol 10%, 25%, 50%, 75% X 100%9] S9 WAL ou|sit),

20 Nd MaE AR NFeR AgHE Jold Adelt. Fx ADe 54 Ade] Ang wE A
5o}, A% VA E A% Adel ATHE Ei 91d N EE Al A9 F A ZelEs
of QolA, Fx EelWE= A9l Aol AwHoR, Hom oF 10 WA 2,0007 o], 10 vA
1,50071, 10 W] 1 0007H 10 9140 50070 = 10 WA 100709 Aeleh, wigrAslE #x s Ad
Zel Holw oF 10 4] 507 obvliAt, W% uhEAsAE Hol® o 10 A 407 obvlAt, U weA
e o 10 um SO/ oflaetl, o 10 WA 207 ofeladk, F 15 WA 5 ol (i o 207] ol
A QT Wl glold, #x WA Aol Zeli QuHom Holw of 507 HEULEHE, ugHs)
Aol of G0 fRALEL, B8 MEASAL AeE o 750 wHALES, Ged EAsAL oF
s oA mE 1 Aol ol 45 Aol

N k

4= o

1
"Eoldon AU, FAUEE Q481 oo AeAW, Addew Am, oF o, A A
T

Eld I e U s Z A olF-7te

oA she] shgat EAsteE = k. "EAg s e, v AdAA 2 shell dRA Zw I LEE A
A(dE o], 2o 7IAE FAA), = 29 F& Alold o|F-rtH BAE FA3] 8 S o)F= A
S uEtH(d S Eo], 3 [Wahl, G. M. and S. L. Berger (1987) Methods Enzymol. 152:399]1; #& [Kimmel,
A. R. (1987) Methods Enzymol. 152:507] #=).

oF 750 mM NaCl 2 75 oM A EZANESF wwk wldzdaiAs ok 500 ml
vk 69 vl EAE oF 250 mM NaCl % 25 oM A E2AMEE nukd
ol A AAA EAs= f7] &, dE 5o TFopv=9] FA Fo 52 & AdE ¢, 1 944 £
Ak Aom oF 3599 EFo=, U wEAs e Holm of 5060 EFom|= FEA st 5E
L% 202 Ol Hojx oF 30T, S H}%Wo}ﬂlb Holw oF 37T, 7H npgtAs A= Aolx

ek, 1A%
°F 4200 SEE EFF Aolh. Fubel seble, oF o, E4S AR, AA, oE Ho] FiweaLE
BEDS S5, 8 AUGl NS £ 5 AT WRAIS AL GUAAA L) elA A ag +
29 9440 oF T 20 B we 2FoeA Gy, vRAY AAFe) glelA, Egshe

30Cel A, 750 mM NaCl, 75 mM A|E2AMIVES, 2 1% SDS FolA] A Aok, S uldhzlsl AA e
QolA, EAFE 37°ColA, 500 mM NaCl, 50 mM A|EEZAAMESR, 1% SDS, 35% EEolu=, 2 100 ug/ml
W2d ¢do] g2t DNA(ssDNA) FollA] Ae Aol 7hd wigha g AAIF el QlojA], E43}= 42T, 250
mM NaCl, 25 mM A|EZARAUESE, 1% SDS, 50% EE2olm=, = 200 ug/mle] ssDNA Fo|A] A3 Aolt}t, o
5 29 F&g Wik GgAeA g4 olaE Aot

o] S8l oA, EA43E o] AlFH dA g dAAe] Gt otk AlF dAd 20 o = 4
2ol o& AHeoj" = gk, Aol o], AF dAHLS A TEE AR EN EE 2EE AsAFeR
AN F71e S k. dE B0, A gAE 93 443 9 FxE, vhEFsAE oF 30 M NaCl 2 3 ml A E
EAMUESE v, 7B vt EAs 9 15 mM NaCl 2 1.5 mM A/ EEXER vkd Aolth, AlF dAS
A% 943 2 42°C, Hu& mgAstAs Ao

e 248 g, Aox® oF 25T, WS wigAsAE Hojw o
= & Aok, mpeAgk AAF el lolA, AlH @Al 25T, 30 mM NaCl, 3 mM A]
E&%L}E%, R 0.1% SDS FollA dold Aelth. B whaAgh AAGHE /loiA, Al w@Al= 42TelA,
mil _E:*M%L‘rlf_%, 2 0.1% SDS FllA Lol Zlojrt. vl nbH gk AA Gl glojA,
xﬂﬂ S 68T lA, 15 mi NaCl, 1.5 mil AEZARPGER, 2 0.1% SDS FelA defd Zlojth. o5 319
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F71e] st gzt Al f4A elsiE Aolth. EA43 Vled FHACA 47 deEA i, dF 5o 3
[Benton and Davis (Science 196:180, 1977)]; & [Grunstein and Hogness (Proc. Natl. Acad. Sci., USA
72:3961, 1975)1; =¥ [Ausubel et al. (Current Protocols in Molecular Biology, Wiley Interscience, New
York, 2001)]; & [Berger and Kimmel (Guide to Molecular Cloning Techniques, 1987, Academic Press, New
York)]; ¥ &3
Press, New York

Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory
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of glth. o|& Eo], QAZF AR M FolE fg TS 0.01 WA 10 pg/keg, 20 WA 80 wg/kg, 5 WA
50 wg/kg, 75 WA 150 ug/kg, 100 WHA] 500 wg/kg, 250 WA 750 pg/kg, 500 WA 1000 pg/kg, 1 WA 10 mg/
kg, 5 WA 50 mg/kg, 25 WA 75 mg/kg, 50 WA 100 mg/kg, 100 WA 250 mg/kg, 50 WA 100 mg/kg, 250 f
2] 500 mg/kg, 500 WA 750 mg/kg, 750 WA 1000 mg/kg, 1000 WA 1500 mg/kg, 1500 WHA] 2000 mg/kg, 5 mg
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detectable with HLA tetramers in the blood of a lung carcinoma patient with long survival.
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61:3718-3724 (2001)]; = [Lennerz et al, The response of autologous T cells to a human melanoma is
dominated by mutated neo—antigens. Proc Natl Acad Sci U S A.102:16013 (2005)]), "HAHZ" o] upg-~ 2
A7kl A EAWol®l -4 o] e WA FA4"E & JdvheE tatRe F77F JrH(Ed[Matsushita et
al, Cancer exome analysis reveals a T-cell-dependent mechanism of cancer immunoediting Nature 482:400
(2012)]; <+¥1[DuPage et al, Expression of tumor-specific antigens underlies cancer immunoediting
Nature 482:405 (2012)]; % =&[Sampson et al, Immunologic escape after prolonged progression—free
survival with epidermal growth factor receptor variant III peptide vaccination in patients with newly
diagnosed glioblastoma J Clin Oncol. 28:4722-4729 (2010)]). & AA &gl ol , < 3kxle] EoAold
SEEEE PRI

A ANFEe] glofd, Edvold oFEZE Al ADY 14S SR O BAZVEY AFH 24 9
FF 249 s R/mE AE AU o8 APt E e AAGeH] Yojd, 1E9 Fduo] uE
B AGFAOR AgHe s Jxdtel HENE FAAE AW AN J1%S gl Audw. 3
A ABYE Ax A9 5

A, Als GAEY, AAA 223 ® (RNA-Seq), DNA-©Hd A 2H-8-(ChIP-A1E4)

W o AE EAZ AL (FE3F[de Magalhaes JP, Finch CE, Janssens G (2010). "Next-generation
sequencing in aging research: emerging applications, problems, pitfalls and possible solutions".
Ageing Research Reviews 9 (3): 315-323]; & [Hall N (May 2007). "Advanced sequencing technologies and
their wider impact in microbiology". J. Exp. Biol. 209 (Pt 9): 1518-1525]; &%l [Church GM (January
2006). "Genomes for all". Sci. Am. 294 (1): 46-54]; & [ten Bosch JR, Grody WW (2008). "Keeping Up
with the Next Generation". The Journal of Molecular Diagnostics 10 (6): 484-492]; &%l [Tucker T, Marra
M, Friedman JM (2009). "Massively Parallel Sequencing: The Next Big Thing in Genetic Medicine". The
American Journal of Human Genetics 85 (2): 142-154]). At Ao 3], oA Hiel EAWo], o=
S0, /M Y U9 39 =dd¥el, 7HY S5 dd 9 obn At Bisk(dlE B0, MzAdls Ed¥e]) 2 g
HIHE A ZeEd-HAZE AY/A4/FA2 &3, 4A ZE e gu-2%F Fddo] ¥ FAAs A ~Ego]d
H ER WA o5 AAEHE At 2EH XY o =AH(dE E°], neolRF)Y EAIE A1&3kA vEd
T AT, neoORFE= 159 AMAe] HA7E HAlol wiste] $hds] Algfabar, wpole|s = whd|efol ol
I FARSH7] well, 53 "WedomA ZhX7F dvk. wEbA | neoORFE (1) FFol g Soldolw (=, 19
o] g AMEoA o] EAEHA Ze); (2) FTA LS 35te], 1o 93, AAIFY-5olA CILe] dAF
A 5 SV & Aok dE Eol, ARA I WA e WY 2AECAA AR 9 AEEs AR
22 A spdwe} vlo] e A(HPV) Z2H-E el WE =S AREste] ol ASHUG. wholel s Shr
A2 E6 2 E7EHE frel| WPV HEj =) wlne) 3 uyiA] 43]9] WalHE S AR ou-2AE, vl -
1 & 19%We] Ao oF 50%= 24709 o] EF & wgE FASITH(EE [Kenter et a,

Vaccination against HPV-16 Oncoproteins for Vulvar Intraepithelial Neoplasia NEJM 361:1838 (2009)]).
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5ol AAAS gRlsy] f1gk diohkdd e A vl Ajgelt). olF
e oAb NS 71 (MSn) & ARESE mAkel ofgk Eajo] Wi AlFAAE E ALE-E
g # vk, 28F ZRHe HISHS A&l 1k® AsstE £45 JhestA dHdE S0,
[K. Gevaert and J. Vandekerckhove, Electrophoresis 21:1145-1154 (2000)] #z). ¥ @@ o] HFE o
, Ao duld el = (de novo) ABAES A% Eg& WHE AFESY X FTYe TRHES 4

,dEE AL S gl ¢ dgel FE aEET. dF Eo, dwE A dwE A RS ARESEA,
HHE AL S I & AH(AE £0], &3 [Guthals et al. (2012) Shotgun Protein Sequencing with

Meta—contig Assembly, Molecular and Cellular Proteomics 11(10):1084-96] =).

e o oot
o

Q2 2 ofd oo kool

o1F WAL MIC HERE Ag] Fstol, APFU-EolH T-AE WS FAT + 9
1=
[}

=3
o o T = U , o
th. dE 59, 8 AlRdA AATI-5olA T-HxX wkge 18§ 48 MHC HEZH-7]9ke] 34
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&S Abgsle] et = dui(dE Eo], 3 [Hombrink et al. (2011) High-Throughput Identification of
Potential Minor Histocompatibility Antigens by MHC Tetramer-Based Screening: Feasibility and
Limitations 6(8):1-11]; =¥ [Hadrup et al. (2009) Parallel detection of antigen-specific T-cell
responses by multidimensional encoding of MHC multimers, Nature Methods, 6(7):520-26]; <+3l[van Rooij
et al. (2013) Tumor exome analysis reveals neoantigen-specific T-cell reactivity in an Ipilimumab-
responsive melanoma, Journal of Clinical Oncology, 31:1-4]; 2 +3l[Heemskerk et al. (2013) The cancer
antigenome, EMBO Journal, 32(2):194-203] #=). Z2#3t HEZH-7|We] 238Y 7[&S T4 5014 1A
g 7] #ls flal e iAo fxrt ojv] wmEEo] e AAEde] FARIAE Hrlstr] Ag 2

P

2 238 TR2EZEA ARESIY, 1o o, E A3y 93 Tu A A9 &olgiA & S ).
oA AA ] Ao, & FAeA ] FAWole] EAo] AR O RRE frHjE= AR vlolHE EAEte], 7
Aol HLA #xbell A3E 4= = 7Rl Edniold AE=E dS5ett. o AAFde dojA, deolelE H5F
HE AR&ste] A% & oE AAFH] lojA, Ad HelHE AAEde] EAl diste] A%, o
AA e ol o)A, NAFAE MIC EAFel Wk 252 3t o) ZAH3T, ojul 54 Edwoelr WY
o A" AE g4 HAYsle A2 2 HA 139 #<l, ¢ ofw E<dwield e =7t 2] HLA
fHdP ] g&For A NE JgSee HS Law . HI, A5 2 2 n-23 JqE==
ARg3E AW 7)Rke] S5 HWel &, 2 HLA-A 2 -B digEdo] tidk dF dugFe gado]l 1A
HArk, ow s Eddelrt gt 5 MIC Aol tishe] AEE A% FE|=E YA AF3]
Aate] Ho AR dudES ALEEY], ZF $Ao] i3k HFow EdWold o WE L (neoORF 2 1Al
o~

competition in immunology - Prediction of HLA class I binding peptides J Immunol Methods 374: 1
(2011)]; #¥[Lundegaard et al Prediction of epitopes using neural network based methods J Immunol
Methods 374:26 (2011)]1).

AAA R ed Be Edvold duErs pAssE AL Wele B 52 oy, 54 W
wAE A AR sazdel oa Welstd By 718% WA, LA e dMEL 4F wyel
nAYe nolgt, #4 WEsE dFe Welde FeHoR Axan, Sdue] dNEz HS Ef
Aol wial wi wely 2HRR AL Qe B8 §88 F9e ATAT AE=E 0q v}
il 5% Bdo] gl Aoke Algdle] e &4 AR golaA AAE & A AL A= @
Mo Tddoly Jodo] U@ PHF UFL AASAA S, EF e ARMEAWE Bud i vl
g W ge)ate) A 39 A4 PNy

of QoA ke APe 7 PE =0 dE-olmEx Wi mE wdely z4Zolt. a#d 7"

o
5
R
0%
X
5]
2
>
fol
o
R
r o
=
2
*
N
-~
o

= waA-AAE Hen, <l

& [Melief and van der Burg, Immunotherapy of established (pre)

e
o
o

i -ANA] ME, &5 59
gl A CILE freshs Jdez Blvh(E
malignant disease by synthetic long peptide vaccines Nature Rev Cancer 8:351 (2008)]). & AA|& e
AoIA, Aok st JFAEE=E WSsE 98 Alxzgtr. v g AAFE lolA], 2071A] o]t HEE=
£ WIstE 98l Az A AAFE ] dolA, AAAFTD FAE=E oF 5 WA ¢F 5070 ol 4k ol
Hololth, = o2 AAFH gJojA, oF 15 WA <F 35719 ofn|x=Aal Aol FE =7t P E T, vk gk A
1@ el glolA, A8 JAHE== oF 20 WA oF 3571 olnjiil Aol W jo|t.

F% Fol4 A4FA 44

>

© EH2 Aol FEHor fxpo] Wil FF 5ol AAFAY] & AAEE Tl V2. 3gA
£ B AN B s Zoke] AAomREH a3 TF SolH AAZAS AAsH] A T Aol =4
oS & Aeoln. drtder, a3 & Sold LS A = AAdCAM BEE ¢ A T
Sol4 AAELE s e ZYFPE =M Aldadds AdE 5 glen, o= oA JiIutEEr A
2 WA Ee dedd AR AYstEa, WA Fold = A syl FrhE dAs] Z1AlE vk
o], et Al AAS FAelAl dEA e v WN, dE 5o, fEE 4, B vt o
glglol, 18] mi= wpole]s Azeh AE AIAE T Qoo Zlol o] DNA = RNA #AMRS-E o] B =/Ee ]
El=of W&o ojojM ddd FE =/ ERE =] Aol os) 2D = vk dibHor, FF HolH A
FUL T SolA WIS dadsts BAHAE 5o, DNA, RNA, #Hiel#s 2 AlAE §)E WA Wl
2 =qiste], flmgE TF 5ol Aol dEPomN Al Add 4 vk B3, Al A
v 2 AW Y e o] A A= 2 dE el 8@ Zolmm, Zdd F7E



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

SIHS31 10-2018-0016531

71418,
894 7He4e AE = A

welo] ANE RS Holw PRAow Fgeln /849 REEe] A Feo sudt. et b
e AgHoE A48 & Aok FEANAY W AL T 2] PESo] ofv]wit 4G 7w
st 249 S k. A AAFH] QoA BEI=e] g MElse] 28y R FAHPH B 27}
A AW b5 setlEE Agetel A4t BAH L AFHe A GEA Qe By F Qe
A, g 5o, Aol Lol AE HES Agsel 49 5 Avk. A AAFee] oM, WE=9] a5y
e A% 254 olwmitoR ofFolzl WES ulo] PGS Helskm, A% AFA obvlwite] 2ze e
agel Amel U AFE AN, N Be £FHY AEE 2t 9o HAFonH FhAT ol
3 stebolEl WOROZ 3718 4 Q. olej@ AAke Zb7be] ot Zajel tie FAE A (EE A%
)9 e AHgetm, A= ) 254 obrwilel Mud SEAAE Hsn, 242 9 Vo] 2zt
ohvlicabe] a4 e FAFOEA §ols @AY £ Atk PES 284S FHHY AT U e WA

A AAFE A oA, B ZIAE A ez A9 e slE|=9] Pi ¥ HYDRO #S ZAAste &
2 719] Pi %@ HYDROZE 5 o4+l Pi 2 -6.0 o]4Fe] HYDRO, 8 o]¢e] Pi % -8.0 o]4e] HYDRO, 5 °lake] Pi
9 -5 o]Ake] HYDRO, 2 9 o]Ae] Pi & -8.0 ©]&}e] HYDROO| <&l Aste]:= 7o A= Hdelsis dA =

o AAFHH ojA, ELo] 71AE S8 Ao HNE =9 71eAde Hrt WHe A= SAAHMP) D &
T/ (HYDRO)& AA = WARA, e == 19 19 Pi 9 HYDROZF 5 o]49] Pi 2 -6.0 01*&94 HYDRO, 8
o]’e] Pi ¥ -8.0 o]X4+e] HYDRO, 5 ©]3ste] Pi & -5 o]/e] HYDRO, % 9 o< Pi ¥ - o]sFe] HYDRO®I
o3 A== Ag-ol FE&ANA FHEAQ HAE LT}

A ANl gl EQJOH ZIAE FEE 89 Az WHe Aol shte] FE = FAHEP) H &
/3 (HYDRO)& AAsh= w7, 29 Pi 3 HYDROZF 5 o)) Pi B -6.0 ©]4F9] HYDRO, 8 °]e] Pi % -8.0
o]/¢e] HYDRO, 5 olake] Pi B -5 o]%Fe] HYDRO, R 9 o]+e] Pi & -8.0 ©]8}e] HYDROC| ojal] A= 3¢
o fE=E dEste @A R PEEE 2Pt SN Axste GAE 2T

A AAgEel ol el ZiAE - FEE LN Ax e Aol shibe] M- FE =
of AP # A DRO) S AAshHs |7, 19 Pi B HYDROZF 5 o]/ Pi B -6.0 ©]“2] HYDRO, 8
ol’de] Pi B -8.0 o]%Fe] HYDRO, 5 °late] Pi 3 -5 o]%e] HYDRO, % 9 o2l Pi % -8.0 ]| HYDROC]
oell Ay, Holm shte] AA-FY FEHES Auehs @A, Holm dhte] AA-F fE = B O
o fAtH o R HEHE dS XFse SAE Axdhs WA B Aok shte] AA-Fd HEE EE 9
At o FHEEE 98 X SO A T 9 AT HoR FEHE 98 L v
Zghete], ol e, A= MAlE A% PEE SNS Az dAE 2HIH

gud EE fESE BE PAAREY J14e 9 vud, FURUs £x fEse BE, 39 e
sfe] G gHee g, g £ gHee] AU U £ A5 §8 2, 9
Ao BAH G qdelel A1l s AzE = vk, B FAAN F3HE wFALEE L v,
FHEE L NS AGe olv] AN Yu FARAA BAS] g AAske doleol A s
G 2@ dolEmels F sht nw FRnafel Yol G v FUATEe gAY

4223 (National  Center  for Biotechnology  Information's  Genbank) %  XHAE
do]guo]2eltt, A e FHA e st 2Y JHL Eo JAE Tes ol&F oM e TR
A FAH] Y& vie} o] FF F/EE HdE ¢ gy, giddoz duwd ) ZJFEHE 9 Y

St A dA AA7 G A A % ol Q.

HE == o9 dHlglol e T8 =4do] fle XS AREsto] stetxor folatAa dAE o+ JTH(E™
[Merrifield RB: Solid phase peptide synthesis. I. The synthesis of a tetrapeptide. J. Am. Chem. Soc.
85:2149-54, 1963]). 574 AA@El oA, A FH== (1) #43 8 2 Ad =318 A3 dE
-AE 7171 M e B ALY 4 (2) AY 2EHF I @ RP-HPLC Aol A e AAl 3 fE = gk oA
7 obd AAIH; o] %] (3) AFE AES] 7HF Folg HAS ARSI 40 o Axdd. ¢ Az e

&
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712 (GMP) EZHE(footprint)v 78 Zatel] gk FE| =9 MEM #ate] Aogd = dom, oo wat 4ol
gk Bkxtol]l digk FE|=o] 3P Tholl BE HF dAwks He w2 gt

gietd oz B el A FE =S Jd3Yste IA(HE 59, FYFEALEE)E Ak AlE I
oAl Y FEI=E AT 4 Ak, FYFEIALEEE A& Eo], @d- H/EE olF-71H9 DNA,
cDNA, PNA, CNA, RNA, B=& 3 e MAst Feje ZEFEULEHE, & 59, XAXZEQo|E W]
UAE ZYFEULHE v 159 23Y F o, Ao JFEEE IYse 3 JEES RS AV 18
HekAl S g Ak d AAFE oA, AFHY AGE AHEst FE=E e, SARTT AREE
T A ZEe AgAHA AlaHlo]l EAT(AE E9], Retic Lysate IVT 7]1E, glo]X dHAEzxZ(Life
Technologies)(Waltham, MA)).

ZYFAHEE 2dT 4 e I WHE E9 AxE ¢ k. Aold Alx f3d digk 2d 9ET 99
of g &uAd i Ik A3 glo] dud 4 v}, dutd oz DNAE 2ds fs 44 mgk 2 st
g9 Zedoer Iy Wy, oAdd, EFfAve Y2 Agdrt. 28 A9, DNAE 89 HE S5 (dE 591,
e gop)oll o3l Q1Ax= -4 A E 1Y 2H Alo] wEHQEHE AEd d4E 5 AR, ad A
o= dutx o g uke WE T ET VlEs AHEEte] 29SS g 55 9

oA o4 FPsaith. 1 Tk, W
(1989) Molecular Cloning, A Laboratory Manual,
]

Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y.

2.

dold ZYREUQE=E sk 2d WE 2 2d HEE gReke 557 AXE 13 agad, AEyd
FEcE oWy E AA83Y AEEE QAFYStE RNA 5 cDNA 2219 FeHjz ATd & grf. & wdyo 3
ooladel ey HMEI == ddo] @y wEe &) dmdE 4 Tt
"ZYAE =S ¢mYsts ZYRIFYEE " folE 04 ZHE = thEt 2y Ag9us xideE Zg
FEHeHE @ Frlo 3y Z/uwE H-3Y AES ¥dsle ZERIYdoEss xdd. ZenIE ey
T RNAY FE) T DNAY HElE AT 4= vk, DNAE cDNA, 7% DNA 2 &4 DNAS X 3slH; o|F-71u
T dd-rtaEd 3, 9 i, 7Y Y e v-=Z Y (SHE-Als) ZhEd 4 QL)
AANFHE glojA, ZYFEULEEE 598 gy ZYolA, oS B &£F AEZENEH ZYFEHE=9
Uy Y/Es BHE 55 ZEREUSEHE(dE o, AXZEEY ZYHEHEY £35S Adsts 1 MY
24 71%8te 8y Ad)dd §8E TF 5ol A FAE = g 29 AEe 38 5 gk, By A
4S5 7= ZEHE=E Y ald(preprotein) o], &5 AlXo & AayE= 2y IS 7HA, As e
o ZYFEI=E AT = Yyt
ANFEH S old, ZERFUEEE Y93 Y Zg Yo, dF S0, olojA elutEst A4E WAl
e dYdd 24ER 292 F Jdv dzdd ZEHE = AAE /M sk v Add §83E T
Eolx g AE = dist 39 ALS g F drh. odF B9, vA ML dH ol 39 A9
utA §3E s ZRE = AAE AFstr] 218 pQE-9 #HE 93] FHE A AEHY Bad 5 3
A, EE ulA AEL THEE SF(E 50, (0S-7 NE)E AHLslE Ao AZFdx} snfFTEY
NAZHRE FHE dvtEFEAM) da2d 5 g, F71e Blas ZEEW(Calmodulin) BlZ, FLAG HlL,

1 o

Myc Bz, S e}z, SBP Efz, AXe)j1(Softag) 1, AXejx 3, V5 Bz, AAZg A(Xpress) EJL, olo]A3F)
B} Z(Isopeptag), Z=3o]efL(SpyTag), W ® 7F=25A o el (BCCP) Ef 1, GST EfZ, 3@ whwlz ej
(& 5o, 54 33 dWd 1), GYE~ A% o4 1, F2=Nus) B2, ZER(Strep)-81 2, H L
A B2, TC e, Ty Bl 58 X33l o] 5ol A HA gt

AAFEHE oA, FHEFEALHEE 59 g9 ZaddA §3E T 5014 A4 FEH=E F 3
ool ozt ZY AES xFs) A = 2

3]
(concatamerized) AT FEI= ZHA|

EA AAFHE oA, B dHe FY Sold A HEEE Jadste FEUALEES HoX 60%
T3, Ao 65% FAI, Aok 70% FAI, HoJk 75% FAI, HoJk 80% FAI, HoJk 85% F LI,
Hol& 90% U3, Hol® 95% FU3I = HoJx 96%, 97%, 98% HEiE 99% FYUI FEULEHE HMIS zt:e
dElE AL 27 AlTE ok

FZ2 wEULLEE Ada Hojm o E B9, 95% "5 FEULHE HES 2E TEUFEULEHIEE £
FEULEE Mdo] FZ wEULEE Hde 747+ 100/ wEUQEl=vniet A 5719 H EdelE £3
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dug AF Pk =9 AGel AE e AAd golt, dwHon, A% e A4S AW A
ojuste}, #u] i) A5, ol Y Ll NelM A AL ek, ER WE A2HAA AgIHE
2 omd FxA i %7 AXel o W WA Axs] ¥HE sbsetA s ey Adel %y
Ak, digrHoR, Axd wudel ey EE 54 A9 glo] wANE 4%, a3e N vEod 178
I 5 Ak o] WE AExow olfel wANE AXE vwAnyy Aude] AF ABS AFY F
sick

A8 %7, £3

x =, dF 59, V40, & F5FF vloly
i RS I ES 1 3

2~
sbab= WE7F 2gE. el 5802
Z2}~m = oA, pCR1, pBR322, pMBY % =1
Z3t oA 7)o} Fefol(Escherichia coli) el Zefxm=, B Y2 <5 WL &
M13 2 A &d-7ke DNA 9-A)7F E T
ZEHE =] 2y
gk X9 AEZ7F LT, 9

N
%
_?1',

2
T Aok wEEol, v, 2R, B3 IfeE AX S500M ARl A
de
=

i

gk, Oddt XfEE e 2% AX wfF Azdo] Axd dude] wile FEsh o] &R EfrsaE Al
EoAe] Az dAe] o] Fgd & ded, 1 olfre, Lelgh duldoe] dwbH o SulE i L
3, AAs] Wy, 43| v)sAelr] Wl A3l IHEE &7 AEFY d2E, F3A[Gluzman
(Cell 23:175, 1981)]ell 71Al® COS-7 A&9 HAwo] 2% AXE B, o5 &9, L Ax, C127, 313, T A~

ITE 2 ¢ JdE 71e AEF7 £

B @2 (CHO), 293, Hela E BHK A|EFE 8|23, A3 WS LA
IREE 29 vEHE $dAAL f1x] dAd
2 7]l 5 EE 3 B9 V-HA AE, 2 5 EeE 3 - A 2l
gotdldst F9], 2Zgolx ot Bl Foxp K9, Bl AAL T4 AGS EFE F Ak, EF AlEA o]
ZF dwze WA 93 wjFE2Zrloly s A ~8le E&[Luckow and Summers, Bio/Technology 6:47 (1988)]
o 7jgE o] AUrt.
FAHgE 5o o AdE dAS oo Agat W wel AAT 4 gtk 283 B WHdE 2
EUEII(AE 59, o] w3, HdE L Alo]H(sizing) ¥ AZvlEIHY 5), 94w, EY &
<ol xgtent. sk ®jz, o7 AP AEE, HEA
E] s}
‘j%

v stel, HA% 2
ca

N

rlo
¢
(m =
=
[
=
o
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i,
2
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gl
2
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o o
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e
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it
flo
o
oo
ol
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s
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o
ot
Jm
oX,
Lot

jud

o], wiek wix] WE Axg gz s
d& o], ol (Amicon)
-
ADE ] o] o]
oprtz, EriER

[=ICiA

iy

=z 2

I8 Az fele A5 WA JYgom 4% 7
i) =1 e}
T Tr

0
ol
g zo](Millipore) 2

Z

]

N
st

ol
o

= o AA EH 2z HED 5
(DEAE) 715 Zte WlEg A e 73S 9]
, EE ol GAd B4 ol &
3 AAE ]8T dol2 WIFAZE EEXT2Y T I} =1
24 WEY A7} T, wxwo g A5A RP-HPLC W, oS Sof, =
= a3 AA A2etE2I (RP-HPLC) ©HAIE
G 9
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i yo
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[ ot & ot o
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HEE
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0,
b
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T o o
o
)
rot

NS
o2
ot

°] EE, FAE AxT BNAS AT
S AA WAL AR EmE AVE GG 2POR 8T SR Ytk
uhelelol WREAA Y AR GUAL AF Fol, AX ARORNE] Hx FFo| o014 st o]

%, @4, £4 ol W@ Ex A7) WA A=ehEody] wAd o8 geld k. 24s oA A
B (HPLOE HE AAl wole] o g4
B ApolE, 24, AAH s, w
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AAWN e =/Z2PE = A

TR, B we o & 5o, DNA/RNA WA ez AAsd AE|=/ZEAE| =S YAH 25 ez &
E AN Al AEslr] f1E vl FEA ik EAbe o]8& mEIH(dE B, EYd HEo] IFxE ¥
35 = 1102012/159643%5 2L W02012/159754% %) .

o

AA G oA, ABIFLL Zepan =] o] g o3 1E FR/RE Jh= A A Fodd F vt o)E
BT WA FAA(EE ARA DN Ol AAY AAF R HYS frEshe e blojg]s ZRRE|R o] Fo
A Zgtan| =0t (F& [Mor, et al., (1995). The Journal of Immunology 155 (4): 2039-2046]). SIEE AZ
g2 EFAA, mRNA HEAE AL, oldl wel gwA BHS FUMAA  JrH(EH([Leitner et al.
(1997). The Journal of Immunology 159 (12): 6112-6119]). X3, Z@Anc= 7Es Zgjolddsl/HAA &

flo

>,

2 AT, dF 59, &2 A 328 o= E7 HERFEEY Zgotudd 4ES EEsc(E3 [Alarcon et
al., (1999). Adv. Parasitol. Advances in Parasitology 42: 343-410]; 3% [Robinson et al., (2000). Adv.
Virus Res. Advances in Virus Research 55:1-74]; &% [Bohmet al., (1996). Journal of Immunological

Methods 193 (1): 29-40]). HEA2E=RY WEE wul2 17F%] 232 WgYs S AY Wy 2 Wzt
= wulde B E AAFHT (S [Lewis et al., (1999). Advances in Virus Research (Academic Press)
54:129-88]).

EoanEE Wede] BHEEE "HEF oY) Wi, Hue] dhuld WS Qe Wy dA] A3
, (1999), Advances in Virus Research (Academic Press) 54:129-88]). ©jd ut3

= 2 A AEZE H8 HYAd nRNAY ZE AFES HAZAoZH o] R}, Tt}
THAES Z2HEe ddolr}, I3t YR REE SV40 TRREH EE 92 53 dlo]g=(RSV)Y

4 i e

]

AN

ZolanEs $SEe Aoldk W o BB 2Hor wdE 4t sPF dwrzel 27kx HEWHe ®

I3 FAES AFESE 94 5 DNAY AR H O REA F Aot DNA 9l ZEhav =] ZA| 9 olE 27}
Al el o9k o] 19 o] Fo] Hdwre] sfEFA @ ok Aol ofw|gTH(Scientific American)ol ol A]
Ho] Jot(iE-H [Weiner et al., (1999) Scientific American 281 (1): 34-41]). @FolA9 FAI= HE =7
Lol A ESUYR(IM) E= FJURD) A, DNAE Axe] Fto= AddEY, ols dA¥o=m +§ Hf
£ mo]oEAl, dE Bo], FIHRIFIIE AMESle] EAIF SRR AT 93 e 94 EE FIAR
29l A SAS AggozH BEE 4= Juh(E3F [Alarcon et al., (1999). Adv. Parasitol. Advances in
Parasitology 42: 343-410]). o]&lgh A= W] digt W wge FAbs £, FAbE AY, FAF £5,

=

b 93, 2% 49 % FAEE $R A, A U AU 242 Taes Be AR o9 JFe

AR F A, U2 FHHE AEHE AY e FAERA dFH AES AHgstY 5 v 852E vt
ojAZYA} Aol FH E¥H2~vE DNA(MDNAE BA AE U2 grdom JF&ESAZIth(Ed[Alarcon et
al., (1999). Adv. Parasitol. Advances in Parasitology 42:343-410]; %3 [Lewis et al., (1999). Advances

in Virus Research (Academic Press) 54: 129-88]).

rAl M WL A 1Y, dF 5o, v 9 d A Ao dlo]7|= DNAY doj2F AHIH(EH [Lewis
et al., (1999). Advances in Virus Research (Academic Press) 54: 129-88]) @ ¥+ @ =z o 2 o] pDNA9)
a4 Fo(FH[Lewis et al., (1999) Advances in Virus Research (Academic Press) 54: 129-88])& 3 &tst
A FolA EH-DNA AA, AN vATFA, § JAHoze] AT FAE
2Hgol WE H AxF ofvlwenlo]ej s HEE ARE-ste] @A E T

¥
0,
v
o
%
=
=)
-t
H,

4o DNAS] &%& 243, 99 FU2 10 pg WA 1 mgo
A & de ) =

]

ik . , R
o] RIHATt. olE & Fwith dEiAM, dF o], vLe AFREY di=F 109 o A2 DNAE ¥
o). A4 FARE ¥ B2 DNAE Ze® dhedl, o) DNAZE ®F % S|
H, A7|A, 2R AE o S el B84 FH(dE B, ¥EE AT
4 z22)& FEHF = I, FAA F AEE DNE AE YWz HY Ao, g F& "Ju"S g}
(dE o], H3[Sedegah et al., ( 1994). Proceedings of the National Academy of Sciences of the
United States of America 91 (21): 9866-9870]; =% [Daheshia et al., (1997). The Journal of Immunology
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159 (4): 1945-1952]; #&[Chen et al., (1998). The Journal of Immunology 160 (5): 2425-2432]; &%
[Sizemore (1995) Science 270 (5234): 299-302]; % [Fynan et al., (1993) Proc. Natl. Acad. Sci. U.S.A.
90 (24): 11478-82] I =z).

A AAFGH] gloiA, AAE WAl EE WU ZAEL oF 5o, & @y uet gl viel 22 s

ol el A FE|=/ZYNE =S AmPsE AE DNA SHAv =g TS 5 Qo 2ol =ojF ule}

7ro] wrd wWige] A Nulo uyw AYs/ZeHecdd we gebd £ glow . wBdzte 71 o

At (E Eol, &5 AX W9 AFE, vH-FA, v-F3 JefolA) == DNA AAES] AHLS 57
H BT 7S AFEE Ao ogEr).

o] s o] AAEY HEEE vfolels 7Nk A AEI(oE Fo], ofdlkmulo]e{ s A|AE, ofbH:
T

¥ upe] 2] 2 (AAV) ®E|, Faupole] s HE= dlEulole] ) S AREste] dmgEal, A welA ddE = 9l
A AA ol dojM, AMAE WA s HAJA FAELE 05 FQE 3k 9z dxolM AR 9
g outolgjs Zigke] WY & Eo], ofdlmutolEla(dE Eo], B I HdEol FxE EFEH= &3
[Baden et al. First-in-human evaluation of the safety and immunogenieity of a recombinant adenovirus
serotype 26 HIV-1 Env vaccine (IPCAVD 001). J Infect Dis. 2013 Jan 15;207(2):240-7] #=x)& ¥3ta <
AUTE. obdll= A wpolg ks ofdwntolE 2 Bl dMEHlolH A HES ffF AHRE e EEkavE=s oA
o 7l v (& &0, ¥l Fx= EFHE= V= 53 A6,955,8085 3 A6,943,0195 B v 537
2 A120080254008% #Z).

oora

i

¢
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30,
rlr

£3
Anj
ofy
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ke
1o
H
N
N~
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#
®ouge] AN AgE S gt 5
& Abgstel stel, AR EdsfAAY 471 BAS 2@,
] A

2= dEutolg 2oy, R, 2 FHAEY 8ol B2 Aol Ax §9 #H %
3 =z

24 g (m
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=
(m
fru
=
o
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|
rir
to
iy
M
ox, i
lo, o
)
e
o
ofk
rﬁ
]

Pt
o
&=
2 doh). g=o], dEne|#H s WEE 159
° K]

(e}

63 =
wAeT. webd, dEsvleles § dee ®
e, BlEazutolzl MR Aol 6 WA 10 kbel @7 Aol date] #H7)d 5
W wERE olfojith, Hi AA-#84 LIRS Wee] B4 2 syl F¥a
Wre EH AL FGAA, GTA BAL AFehd AGHT. X wwe] Aol AgE F e
AgEE ezl MEE 35t WA ol ALY, ) & 1

Mo o
i oofy Worlr a2 4y ¥ Z [ 2 do (B -

1Z9dzo] +4 ¥ vko] 2 (GalV),
ol W A upolHA(SIV), 13 W A npoleAHIV) B 259 2o 7|23 ASES TFIA(AE

o], 3 [Buchscher et al., (1992) J. Virol. 66:2731-2739]; 3%1[Johann et al., (1992) J. Virol. 66:
1635-1640]; 3 [Sommnerfelt et al., (1990) Virol. 176:58-59]; #&[Wilson et al., (1998) J. Virol.
63:2374-2378]; E&[Miller et al., (1991) J. Virol. 65:2220-2224]; PCT/US94/05700% Z=). Zou 52 1
x 10° ALY S0 /mee] G71E e AxF dEulold A ¢oF 10 e HF4U 7"l o3 Fo3t3l
t}. olE HFo FojEe E uldox g EZulolg|x = dEulolg HWE Q] o]gd KA HAL FE

4 % qrh,

E3, Ha vgFHF dEnpolya dEY, GE B, ¥ #Z9A Wd dlo]#2x(equine infectious anemia
virus: EIAV)el 7]9bslk @gjnfolgf2 g7} 2 dyol Ao {&3tch(eE& 9], & [Balagaan, (2006) J
Gene Med; 8: 275 - 285, Published online 21 November 2005 in Wiley InterScienee

(www.interscience.wiley.com). DOI: 10.1002/jgm.845] ZZ). WMEH+= XA FHAY HIAS FE3= AloE
wZZulolHq (V) Z2EHE 7Hd 4 . mgha], 2 i 2 dyo] Axje §-83 WE(E) Fol g
O~

Ezvelels Wy 3 Aejvlole s WE S Lashs vlolel

EH, ofdmutoleis WEF B owye] Ao fgatth, shtel olge A L AAY B EFF Al
w0 z2AdA AxF FAA4E Gedozn dden wds) o -
obdlrfole o] Seolth, F7bw,

‘?‘]“ s
Fe4e GG, T B B SEe

y 3L

2
[
(U
7
%
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AL BATG(GE Eo], B Iz IIHE= v 53] 47,029,848

<
A o AAFHel glold, AR ojdmrloldsd Fal olFoAn, o Holm 1x107] PAHPA

H
&9, puRE AF)e opdliuteld s HEE FHyshs @l FAaE &Y 5 olvh 2ol I AAFH
slo1A], S wHaAE Aolw ok 1x10 70 AAk(elE o), ok 1x1070 WA 1x10 4 1Ab, 4 v}

FASAE Holm oF 1x10 7] U4, WS ulgAsAE Aol of 1x107) ARH(elE Eo, oF 1x107) WA
1x10 7 QA = o 1x107] WA 1x10 A4 QAb), 7F¢ niadeA=, dolx oF 1x10 7 YAH(el=
o], ok 1x10770 WA 1x10 7] 92 B oF 1x10 7] WA 1x10°7) 9=, EE X0} Hojw oF 1x10"
A ARHAE Bof, oF 1x10° 7 WA 1x10 A 429 opdlwntolej2 W ot} TiobHom  gEe of 1x
1070 olatel A}, whgAsAE oF 1x10 71 olte] A, HuS A AL ok 1x10 A olahe] A,
duls sl o 1100 olstel A, kg mrEsAE of 1310 o)t AkdE Eol, of 1
X107} olete] AA)E AT, mepd, §FE o2 Sol, oF 1x10° A Bl (pu), °F 2x10° pu, °F 4%

10° pu, <F 1x10° pu, 9 2x10° pu, <F 4x10° pu, <F 1x10° pu, <F 2x10° pu, °F 4x10° pu, °F 1x10 pu,

oF 910" pu, F 4x10 pu, °F 1x10° pu, <F 2x10° pu, F 4x10" pu, < 1x10" pu, <F 2x10" pu, °F 4

x10" pu, o 1x10" pu, ©F 2x10° pu Bt oF 4x10° pud] ofdlwnlole] H*]Eie 72wl g% o
vpelg 2 WEE FFE 4 Qlvh. oE So], B Fx ¥IHE 20139 69 499 52AE Nabel T v
o 58] 8,454,972 B25 ¢] ofv|=mlole| s ®lE, 18] 299, 36 WA 58%&9 —Er Fs Fxon. 249 o

ANl 1A, otdlmutolei A= thEe] §%E F& deHn.

AAY Aol #ato], AAVE 13l0] S Ay W2 SFHA &7 diEd 4y =4
o] Wi, %*é 1 W] wol, thE wpoly 2 WlE|o] nlgte] fE|atrh. AAVE 4.5 &
S zhet), T 4.75 KbEU O] & FAES AT fAE vlelelx AAS ofy|dt). ik B4 wdS
=37 Hoﬁ A}J‘w S SlE Be TRyl E43v. MV RS ZEREE 28d 5 gon, Frld =
2R 8249 275 fllsd fsith. @A Bde Hske], drle] TaREF AMEE 5 Aok W,
CAG, CBh, PGK, SV40, &9 T H= A4 5. = FdE flste], sp7]e] ZR2EH7E AMEE 4 Qvh Be
TS 9% AW4A1(Synapsin)l, A 7S $93% CaMKIIL T}, GABAergic wHS 913k GAD67 T+ GADGS T

L o T b5

4.75 Kbe] 713 A3t

rlr rE

s

VGAT 5. RNA S F=35t7] 98l AF85+ T2 REE Pol 111 Z2RY, & 59, U6 =& H1S ¥
@ 4 vk Pol 11 ZRRE R AEE FAES AHGSt] Jlol= RAGRI)E 2HT 4 9l

Mo

AAVO] 3alo], AAVE AAVL, AAV2, AAVS HE 159 <oje] %3ty 4
gE £ glon; dE 5o, ¥ e Fu AEE 133lel7] Yste] AA
= OAAVI, AAV2, AAVS HEE 1%91 219 3

& S ol AVER temel Ads 93 f-&sitt. 37

2, 5 X o].o]l:]a]li 70 }\]
4 31617 Ho}oﬂ AAVAE A

welel o ANFee] QlolA, A& MVE B3 o] Folxith. <ztoze] Awe] AW AL 9T X mF
& 8o ok 1x10° WA o 1x10° el # o} ]
1) Aoz AN Fealde Qo) ARl e} And olole #AE ol
of o AxFeElel glolA, MV §F AMHoz 1x10° WA o 1x10" 7)) HI% AV, 110 A °F 1x10

Aol Al Avel Ewe] W
olth. QIzF Folgke oF 1x10 7He] A AWVY 4 b, 2§ HEE oF 0.001 mé WA Sk 100 me, °F 0.05
A ek 50 me = ok 10 A ok 25 mee] wHA £Now Adw 4 k. wEAs AA G ol AVE
oF 2x10 70¢] Hlolgl A A%/LelelEe] Arte ALEEHF | wlgso] Mz WMol zhzke 15]9] 500 Ul H
FAE ATWE e FE TIPS £ WS FHS 3 el AWS B3l Gl os) golst

o

() T
= v\___‘ <)
A FE=E 5 Jrt. g8 5o, 20139 39 26¥9l 5=F Hajjar 59 v|= 53] A)8,404,658 B235., 274, 45
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Ak, 23 wAEe F dHA Y= ddE= wlo]FulbH % H]/“(Mycobacterium bovis) BCG, =9z}

(Salmonella) % FZ=XU(Pseudomona)”’} Urh(ELol] HFEo] Hx=2 E3E+= nx 53 A6,991,7975
).

T gE AN oA, ZTavlolgAas AAE WA mE WA FAE AIEHEE. o]EL o AFT A
olg] 2, ZFE~ MAYol, MVA, NYVAC, ZhgolF, ALVAC, AF, TROVAC 58 X &q3TH(oE Sof, &g

[Verardiet al., Hum Vaccin Immunother. 2012 Jul;8(7):961-70]; 2 3% [Moss, Vaccine 2013; 31(39):

4220-4222] ). Zzvpoly by WE]E 1982 MW E o, FEE Fopo A Al&sHA Wil e |
ATE Skl FHASA AREEATE. WE ] o] Hel= 1hder A, thke] <] DNAE 83 T 9 =
& 0 o] xgH.

T orhE AAFE glojA, wWayel ulolzi = AT AS BHGES AAE W EE HWAdd 2AE

% [Rolph et al., Recombinant viruses as vaccines and immunological tools. Curr Opin Immunol

> >
oo
ri,
S
r-1n

0:517-524, 19971). AEF WAVl ol 2t A %7 AES] AZA YelA BAT 5 ow, ol
%, B4 BePESE WY W FET 5 vk g9, Fauloldat WY AE, 53 FU-A AX
g A7 FINPOEA FRAATY BFA FAs 1 AR 9 EE AN APY AL wAstehe
S50 5 WER ohe, Asbnzstt 150 B W], WA E: WUy 2R WE A P9t

T U2 AAFEH glojA, ALVACE AAE WA EiE dd9l FAEA HEHZ AFEEY. ALVACE 98 E
W ARE S e S tﬂ?ﬁ%‘ ? A JhelobF upojE ol Qs Bl X3 el & RS gk WAl
T WHow ArgHo (& [Horig H, Lee DS, Conkright W, et al. Phase 1 clinical trial of a
recombinant canarypoxvirus (ALVAC) vaccine expressing human carcinoembryonic antigen and the B7.1 co-
stimulatory molecule. Cancer Immunol Immunother 2000;49:504-14]; +%& [von Mehren M, Arlen P, Tsang KY,
et al. Pilot study of a dual gene recombinant avipox vaccine containing both carcinoembryonic antigen
(CEA.) and B7.1 transgenes in patients with, recurrent CEA-expressing adenocarcinomas. Clin Cancer Res
2000;6:2219-28]; % [Musey L, Ding Y, Elizaga M, et al. HIV-1 wvaccination administered
intramuscularly can induce both, systemic and mucosal T cell immunity in HIV-1-uninfected individuals.
J Immunol 2003;171:1094-101]; <=%1[Paoletti E. Applications of pox virus vectors to vaccination: an
update. Proc Natl Acad Sci U S A 1996;93: 11349-53]; = 53] A|7,255,8623). WA 1 UA AldoA], =
& T CEAS T3k ALVAC Hlol# s Hojdt ?_}Zd*é zRads Blon, dud A F7hE CEA-5
o)A T-AlE Wkg-& et A T ATA QA vkl #AEHA kT # [Marshall JL, Hawkins MJ, Tsang
KY, et al. Phase I study in cancer patients of a replication-defective avipox recombinant, vaccine
that expresses human carcinoembryonic antigen. J Clin Oncol 1999;17:332-71).

T U2 AAgeE oM, WEE WA Yol obgFEl(MVA) mlolElaE AAFY WA EE WY 2AES
gk vloly A~ WHE ARgE 5 UTh. MVAE *i%*ﬂ}ow% o] Aol , wALo}l npolexe] bt}
T & ol Aol Z(CVA)OlA oF 5703]9] AL Aol & BAHAMHEE A, L& [Mayr, A.,
et al., Infection 3, 6-14, 1975] %hz_). olE ﬂ]tlH Az, AR MVA vlo]g 2 (VAo Hlsle] 3.1 4
ZHol2~ ¢ HL An ARE i3, 152 SF-AE7)F AFHEG(ES [Meyer, H. et al., J. Gen. Virol.
72, 1031-1038, 1991]). MVAE 19| Fxo °E§} = by dyE rmE 7y 58€es E 1og A uk, oA

3 Hold HAYAdS fAgth. e 55 A A3t
=49 Aoz )=, t]Lo], MVA-BN®-HER2E HER-2-F4 fete] X288 ¢sle] AAE T WAL
ol A Ui AlY Folth(E& [Mandl et al., Cancer Immunol Immunother. Jan 2012; 61(1): 19-291). A}
23 WAS Azxsta ol&ste= ol AWEo Qui(eE Eol, Mol B EFH= vm 535 A
8,309,098% 2 A5,185,14635 ).

1518

=2 O

A%, WAE R0l Be-ola A% o
_]

ke AAFE 9ol WAYo} wlolgl o] wed mAshd #F, NYVAC 2 NYVAC WiFo] #E R A8
g (HEe] Yo xz ¥y e nlx 53 A)7,255,8623; PCT WO 9 5/30018&, n= E3 A5,364,7735 2
A|5,494 8075 FZ).

e é_‘/‘WEHOﬂ QoA Ml = Wy 2AEe] AT vlelHa A= a8 FeR sk gAelAl Fo

| WA S uhel 22, 6E Bol, 5 A 500 ugel W9
0 gtk WA EE ANy 2YRE oF RolF £EAA WAL Gy 8 Ao AFgd Fom
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Sold % gk melels Yabs Holm of 107 pfud) PO I8 WLE = Al FolEAY A Y

2 EdaddE S glon); oo meh, wlolels ias wAs Al Hol® < 10 pfu WX % 10° pfuR 2

5 F8R s @Xod FoHAY AZ U g B EdadAdE S dAvh 0E e s fxels

Holw o 10" pfurk Fold S glow, U mggs Fojo] Holw o 10' pfu WA % 10° pfud 5 A
3z =

.
SHoh. NYVACe oigh 852 ALVAC, MVA, MVA-BN ¥ ZF/F &2~ o & 59, Fhdgols 2 Aol A& 73,
My EE WYY 2HE IFUE

4
o 7]
£ }
5} |27k R ALl EFRIe] A4, 9 DColl ©fg FU-AA A5& EF
Z-1CLCE QIZFol A X&AQ1 D4+ E D8+ g8 FEd = Qth. F83 AL, Z-ICLCE H{AIHFH
Aol A, 2ejar vl E&H HA-7bs G As AT
oA FEHX FAMel HEHJTE Heolvk., F7hE, HE 9l 1 ATellA, NY-ESO-1 FE = Bl (e
=o galed) ¥} yEate Z2-ICLCE WYdhe da 4F @xke] 90% oo, D4+ 2 D8+ T A E<]
9= oigk A vkgo] yebstth. S, EE-ICLCE @A7HA 253] 23e] 9l AlelA FE 9
Algatalon, vl Fe] A ZRudS YTk AEstal SolA el W sk, A4
FY-ICLO) Ev v A=A} 238 5 Ak, o] 2ol AFHA §a,
G358k (ol wet Bok AEdk Fq-F¢ T AX WvES 7hsstA 3,
A7E Aoz oadrh(dE de] xHstE 3uFForH).
HAE A9AE 43417171 gk AEs dFHEE 23t (£ ¢ [Speiser and
Romero, Molecularly defined vaccines for cancer immunotherapy, and protective T cell immunity Seminars
in Immunol 22:144 (2010)]). ¢l& &°1, &-fAF FEA(TIR)= WA AqAIS A=z 1Y d9AE 58
How fiste s Bodlelgs WAA "9 AlFve] AEEd AME =euth(E#[Bhardwaj and
Gnjatic, TLR AGONISTS: Are They Good Adjuvants? Cancer J. 16:382-391 (2010)]). TLR &%&A =, &g-
ICLC(ZHE o571 RNA WA =5-fdl A4 A2 7 Z4Est @434 5 sholth. 17 A=
Aol A, ZE-ICLCE Shdstd, 7P e ofsste A wpole~ WAl F shub, S WAl YF-17Del o3
FEHE A AR, 22 d AE Y] §3A d Z23ds fiEske do® YEhEt(E d [Caskey et
al, Synthetic double-stranded RNA induces innate immune responses similar to a live viral vaccine in
humans J Exp Med 208:2357 (2011)]). whshzgh AA[Gefol 9lojA, dE=(Hiltonol)®, =3HZ, Q1517
olE]=(Oncovir, Inc)ol ol& AxH = Z2-1CLCe] GMP AIAI7}F FHER o] &dt), o2 AAF e ojA,
ol 71AlE vE ofFHETL ddEn. dE S, o, e B oA WO dE 5o, ve 5
5] A7,608,279% 2 FH[Aucouturier et al, Vaccine 19 (2001), 2666-2672] = A7]d] <l&¥ E3HS 3%

gt

Al

vl

u}
17

%, A%
[}

o

c
)
2

o

A Z2AELS FEsHAe WY S JiAE] Y3 RS ot ES ¥t
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oeld BHe WUy 24B E= wyow Aud £ oAb & L o A9 A ge 2E gow Auw
A, gtol WA 970l At 1% BRE o= BAS Teht ool FANA vk A 18 F,
B Bol, f, wa, AWA, W, A%, 9, 4%, 18, AR, A%, W, 34F 2 g 29 8 2
F L Ao T, AT Bol, WY B4Y WA, Wy B4 NAY, w4 YrY WPy, T AL 9x4
9% 2 B AX PEEe Egelt UEE 2 wEy, ¥ 9 % 33 APA TR B, £, ¥,
A5, WA W NS e R B, AF Ho] WolEF Et FRAZE) FANY, 9 3%, B
A FFEE B0, WY, B4 L ksw, 2 e Bl g, G99 3 L G 24 #d 2 @Y 9
YA FRAZ Bol, A1 AY, W-5A0 WY YEEF, B PEF, ANV YIF, oY WYF
A4 A, thiy 25%, 9 o FAME A4E, 9Z4g wEy, 2504wy, g4 =t w92y
Wy, waT WAy, 54 AL §99 /g 9@y, S48 g A F39 WAy, 5494 B Y
w28 % g 240 oby AR, AW viwy AR AE 9LF, A YEF EE AP A% Y
%); A FREE Bol, TR, A 2], o, $Y, 2 b wno)); 998 FREAS o, A=,
A, &%, A, AFAY, AFTRAF oY, AF, FE D FEW); & % ) 24w, 24, 2 g
SE PR, A, % 8 A3 AR TeeE B9 78 FRE B, A%, F, %, duis, 9%,



N

2
yul

-

IR

vl

10-2018-0016531

e}
=1
=

=

=

H

i

o
HM, a3k,

4

Ll

o1 A7

b, 9

=
fui

2, s, Ay,

Pl Mo B OEK %o T & " T T AR W e T o+ No o o o = < w8 = GGG R
T o Mo . or B B B gy T il an of %o W o B ~ 8 T a H T
g w5 depxp®H® ¥ < gg~« yEF Ee e MRTo @
T 0w T XX o X o W o - ™ T W O & R T oo W Ko g =
®o S T "R R T @ W O
T I X o U =t B s T o o &~k T H 5w
e A = oo mp W P . T o P L S R = H
=g W G B " Moo %R b Y < To o W = - BB o o R
Po® L ® M= o gy T B W o| = %o ur = T Y5 T o e _
~ S iy} AN Y T 2 52N = 780 xO X T AR R
BB R 4 B o= T o :.L o8 o % 1UrrL )/ gy X = 1,Dr_| w- et eI =
— K - K 0 &) Moo o B il of ~ e I A B om om i T
N o .o H fai X s X o O o o = noo T =y = P ny
RAN =i I b x % LAY “ o o) E N o o B I
PEEEgx EBx FETETs PN me.xm FNJo® ©Zp #H®©~Tg
— T == f f i — . .= R
N ME ) _ m = _ 9 ) o w i o 1drr W oz o go Mo - M B ey e N
W .o ® OO W — o o e = T o o
o L M P T B o S " AE gy =2 . Eg=REW®
R ~ X ) ! K ~ =0 o= T K o= ol =
= = L T - = - olo X ~ 22} m o = E T o o T
N o= oF Mﬁ alo] o Em Ty E D r <A Z o o A ~ o M oy 1drr ] o RN o
- o S = 1 I e —n 1t ER= R — Uy
- wi o =0 o . EE o Y <O o DIl .= T - oF o OE oy
ﬁﬂ%ﬂ " ey g pEE @ s T o __:Fo R - PEXTLE
; _- % - i 3 i R o - T
T o= N TO — ol 0 Rl X -
G o %m_mwomml R N R HE LT mar Py om W
EO ™ ~ ol ~o EL D m 1_,.Al X N _ T o — O 71_ —_ QE I
— N~ 2 ap iy 50 w A - ajo S oy A- o E XNT=E9d A/
= K T T I oW T LoD B N e R S
e ©F Medhw ki 5 & m Wy EEM e - K
E] il 9 -~ LN = N ) = oy [P o ~ =
,Aﬂpagar . on o gy gy L S s ,E@%ﬂm = = W
o Tk ~ 0 o = < PRI e . n T - ~ ~ T -
PIEREE 9T Tunozr B3 giRD P Dax g%z fec N
L% A o X %ﬂﬂood.sf — S BTRIGS oA ndopwo_ - . 9
claEwt E® oger®_00 0 o F2¥., ELrwis J7Y Roflow
TT PR &m{ ﬂﬂrnﬁﬂ@oﬂ i o oLy m,og_o N ﬂ._.lwwadr. o#aﬁU;EauT
R T I L S i Wy @ FE W @I o NG
I - B PR e A xgRE g TEge 28 mENT
= or al T g X e <! <! T T 5% - . o =
/dlw ,om ﬂ_AI o o L3 W WLM H.t ‘_._],W.L E/‘.* _ ‘Wl Wﬁ Wﬁ Ot K ZI ,LLC O_ M_ ,ﬂ oR o o & ﬂa O N‘* _Iy Lt el M
W= o o ﬂoﬂMAﬂnoﬁmxmw Pl MO I T S w0 ]
T N . __ Wl I I O - A A H o B T o U - -
o Mo ® W T Moo =y O NTOR gy W W ou 25 o X =T & 2 & Nd K omo oy X
G T R i o ERTE S wT FEw wmwP T
pa - - o — =0 [} ] b o
Rome oM PSR e 208 g T aLE L Eand
1H i N 2y BT e 0 - ~X xX Jlo = Mo gx R w M Bl -~ o T
ﬂ;moﬁ;.mﬁ Ef\wﬂ anuﬁi%% N iﬁrn(ﬂ%uﬁ B oo~ I ﬂﬂﬂ ﬂ,ﬂwlmﬂ
> of H ol M o oyl Y o ooy B S %o — o o o
oo o o G ol %0 70 o (e A e 0 ~ - e
%ﬁﬂ%wbmﬂuﬂn% R B g W ca %mw E_ﬁzfﬂn%wﬁ% F do Pargw”%gma&moﬂ
o T E Mot T T oo T i g 2V g om @R opmw L w gt YT
Aeos® Sxb  rmaey . B0 Bz B S o7 Rom BRETA BT od
my T Mo oy Mo COS ﬂd o WM T % oo o) ~ <) o — ™y o % . 2 o
By oo ST I T E W N B o XL o LT
7i&|qxlz_ufzﬁ F o) P P i e R TR A e o T oS ) R . VI e R
e B W o B G W GG e M W WE T LW OB T g
BEUAER T B w o Nl No B B D oy & o NE R TR AW R L
OB o D F e N oo oM DX e ogprr Py Wd _ o B g
BN WX g BT o T T N CmEaag L Xw U
(N S - TE N M3 Fd To T M R OB wMT TG R w N
HHE O RN TET oM ITHESDT BT BB K HOR T OHE MEHNY MMINT OHWTRYH RN A
= = = 3 @ o~ =) > =
N N N [ [ N [ N N on
N N N N N N (o] [a\} [a\} [a\}
=) =) =) =) =) S = =) =) =)

B

S

35, 104,

| ZUE

o

H71
-,

ABRE Yo 2

o

P AA

]

s
<l

=

-

yoi

ol ut

T

=]
=

_39_

A Gl glojA,

i

pad

o ke

[e]
pS

]
A
204, e, i, s, e, 1d, 2



[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

SIHS31 10-2018-0016531

FF Bold A4 PESE FYH A0 HgHE GA, AFUE % WIS Fheke el §
G Aoz, FAl oal, A7, WAT, FY 2xdolel s, A4, A E Fiz Rold 5 k. B4
AgEE WATEE folt XA, Weh, AU, 250, FE0, 7Y 1%, B4, = E2E o

) 0, W, w2, el o, #EA

A HAl: FEd AFREl], &, dE 5o, F4, A4 e A HAE FY T FAFTNA AN 24
S AAGTG. ER AXNF olA, AME WA wE WAA FAES TFo FU AA T 1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 155 o]dl 7/AA Tt vl A A= AAE WY e WIUAd =4E
o] BolE= ok HA F 4, 5,6, 7, 8,9, 10, 11 == 1250 /Mr LA

TR/ H2E NS WA e WYY e WY 2AEY A5 FolE wet. 54 AAFHA 9
oA, AAE WA EE WYY 2E Fou ZE/F2E Fo AAHAA o]FoxH, oE 5o, 4l
AL WA EE oy 2R Foi TaplomA ALF, A2F, A3F Ex A4, AT WA wmx
WAL 2B FoE F2EZA A2AY, ANE T A4 o]FoXt. o2 AAFH oA,
o]F ZHEJ-H2E =S Agstd, © & MESRAH T-AX ¥eS FESH(EH([Schneider et al.,

Induction of CD8+ T cells using heterologous prime-boost immunisation strategies, Immunological
Reviews Volume 170, Issue 1, pages 29-38, August 1999] Z=Z). tf2 AAjg gl lojA, ABIAS elaY
S DNAZ AMgste]l Zebel ol wmd Diew ojojxith, vhE AAFEl QlolH, BuAe A1gste] A4
FAe ARG vlelef 2 Eebowol ofojx] RAgYALh thE APl Ui, AYFAL Aa3
vpol# =5 ARGSte], EEpolWAl7|aL, thE upolEAE ARESte] H-AHAXITH e AAFE ] glojA,
WAS AREste], Zefo|Al7|aL, DNAE AREste] F-=wAZIvh. upekA gk A el SlojA, DNA #Al &
A dd 2AES ARESH] T-AlE WS TojolyAl7]al, Axgt vpolels WAl EE WA 224

o

RA s B
TAG ANGel glolA, vholels WAl wi W]

T ndg_':]

e e orie

ALgEke] wgg RAYAL, e v =
A FE= DNA A e dYdyd 245D 54 FoEo, el s DNA A e
fFHER g3t o]oA], Bz wpoleis WAl e WUA ZAE, @9lF, EE DNA WA e WY
A ZAE F ox durE FEA""E 5 Juvh(F3[Hutchings et al., Combination of protein and viral
vaccines induces potent cellular and humoral immune responses and enhanced protection from murine

malaria challenge. Infect Immun. 2007 Dec;75(12):5819-26. Epub 2007 Oct 1] F=).

i

=

ofAIStH 2 =S SAFe] oFstd Wl whek Aejsto], Q3 R Ve 2RHFE EFeE 18 FRRE S

ot
rr
o

AR A= WP WEl=e) Saw, YA B oAb SEol JFE WA, ol me BY Fe A

Yol td 24e AT 5 vk SAEE AN RS Axtn, FYA A& vel deld de P

Wol weh AEgens Brke & v

oA @A, AR EE 9 hstHoR sgEt GAANGS EFSE RS 2YRel NPT

Fel=o) thatel AHE FAEE AT 5 UE Aol HAAUG. b, A Feed, Bouge Holw 5
= me 9 pHl 2EA(NE B, 971, AT =

vhel A Bl
e

H

AeolE e E d A, 501, Al E 2

AtHow &sE FAE ek FATH 24ES ATt 2ed oA 2AHELS Holk dhie
AEL fE=s ek §AS 97], dE B0l "rtERAUcE B ErteRAYoE ¢, dE &
of, Aalit mE AlEEAbe] oAt ow 58 d(dE o, ANMER)E £FEY, B Aol
shitel AR HE=S EFste §AS 7], dE S0, urtERdYeE £ ErtERdyelE 4,
dE 5ol, M e AEE2A oA oR s&HE A(dE 5ol A &FA 89 23 =7
goun Alxd 5 Ak, 54 AAGE glolM, A 2dE2 AMUEERS I 54 AAY
gell 2le1A, pH ZEA(AE 5o, AEEA Ee A4S oF Lol WA oF 10 mie] s, 574 A
el lojAl, oF 1.5 mM WA oF 7.5 mM, BEE 9F 2.0 WA °F 6.0 M, =& °F 3.75 U1A] °F 5.0 mie] F&

2 e =A%

e

opAlsts 2YRe] 54 AAGue glold, SR Hgnt wAL Be £gath 54 AAFu 9
oA, hAEtHOE S §HE WAL HrERsE FtE TP 54 AAFdel oA, Aoz 3
S¥E HAE OHEATAES Frhe et 54 AAFEel glold, okst xRS WordA] ®
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rr

NFHES F7H2 s, 54 AA P slolA, WaxdA EE ofFWES E#-ICLC, 1018 ISS,
oFuyE 9, oZ#ukx, AS15, BCG, CP-870,893, CpG7909, CyaA, dSLIM, GM-CSF, IC30, IC31, ojma|xx=,
ImuFact IMP321, IS Patch, ISS, ISCOMATRIX, Juvlmmune, LipoVac, MF59, E:XA¥E XA A, EEYo]=
IMS 1312, ®Elo]= ISA 206, =Eljo]= ISA 50V, =El}ol= [SA-51, O0K-432, OM-174, OM-197-MP-EC,
ONTAK, PEPTEL, W¥] A|2®l PLGA mlo]a &=}, HAIFHARE, SRL172, HIEZZE 2 7|} Hlo]g]2-FAF YA},
YF-17D, VEGF E=Y, R848, HE-=F3F, Pam3Cys % oFdel2 QS21 AEHEEOR o]Fojxl T o= HH
AeEct, 54 AAFE o)A, Az EA T ofFHEE ZE-IC(LCE £33}

el GAl, oE S0}, wieulH(Vadinezan) Ht AsA404(5,6-T1 o] BolFHel -d-ol Al EAHDUXAN) S22 o
HA4 Qe)E = B o, TR fFEAE E

3o AAFeel nhE S FAUEZA D S Qe B
F g Bol, A4 Lt B ADEL Fal B 2@l Wy wi woay £4ET A0 FelHe], %
B9l AgPe AFF & Ak olgel A¥HA gum, Ted PHE FEAE N FA4 ISTING 784
o AFAZ Fal AUNEURN) A4S AFFOoRH 283 o o AATEE Fol, FaAlConlon et

=

al. (2013) Mouse, but not Human STING, Binds and Signals in Response to the Vascular Disrupting Agent
5,6-Dimethylxanthenone-4-Acetic Acid, Journal of Immunology, 190:5216-25] = ¥ [Kim et al. (2013)
Anticancer Flavonoids are Mouse-Selective STING Agonists, 8:1396-1401] =).

WA e WY 2YES wE, ofAWA EE AR Se 3 wE8 25 L @AY FEA
Hes)s IG5 9. 2R 53, 3 Bx EHSn2Ghin)g &9
o pams wi dAAeYEG B ud ofAAM ®
H

s
Id OﬂEﬂ_E'.?Jr 7}*'51 Tk e 2 oddRle] 2Ed 5 9l

54 AAGEel gloA, pil 2AAE ol J1AE v} o] o) FUE EE WARAAES WG F 9
o,

54 AN Zeel gloA, hAsty 2B 1 uA 570e WEE, Oug BEASONS0), SAERA(EE E
AR EE FARS), B, AAMY, B LB ¢ Fol-gold, ARRAMGAEES U GBS
Eget. 54 AA9He sleld, 1 5e) AES e 300 inee] www A 54 A4
of Qold, ohAlstd =AEe 3 Wls ojshe] DUSOE EewTh 54 ANAHel old, oAt zyEe
3.6 WA 3.7%8) 4 3 SAERAE £EAT. 54 AAFee QoA HASH 2HES 3.6 WA 3.7 mid
AR (NG Fof, AAAGEFORA) B 19 9 TFAT. 54 Aol Yol pAsy 24
ze /el Eel I B9 (8 E£FAT. 54 AAFeel QoA HASH 2HEL 0.375 ne/nte] E

mg
gl e w54 AAFH oA, FASA 2YBE 1.25 ne/mes] HEF AZBANLAG A
g

£ TP 54 AAFE] oA, AGH 2HBE 0.22500) FIEFES TP,
S 2HBS Hedom, ostHom slguE A, BAl Wt RFAsh Wastel, ol /1A
f AW 0 AR(AE Bo), APB/FPS A8 A% ABH FRFOD Bol JAE FF SolH A4
9 WE=g TFAT. B NAWE LAY Roke] ANomvY YAt ¥ owwd] e sh o g g
B9 AEA FERF] AW A, 19 FFE, 48D A8 44, AEHE 484 F5 Y ArH: @
ACEE EE 7ol uheh Bebd F es AN Aol

B odge] W RSy 2YES AxS] Astel, AmA FaFe] B ouuel e shi ool RgEe
AL $HE AN AT B o WG A% me fASHon SgHE BAsh AW
ooEAlE SRS 0E AE F, 4, 37, 93, 24 9 A AdE o)y A5 ANE g, Fol,
Gl Eol, o, AT, Wi EE WATE A9 a¥Es A Feel uet wis dgd FuE AT 5 9
o AT ool oS A 2B Az gdoid, B4l kAT A F Aol Aol AgE 9
ol met, A AF AA, A Fol, A, AAZ(elixir) ¥ $AE stol, B, 2B, 09, U=
o, WA, BEA, BAA 5 EFdehs AR FA 2L AT A8 5 ATk 1A 4T A, dE 5
of, ¥, A, A& AN, adm; 1A AA, AF Fol, AAT A, AR, F WA, AF Fol, HrE
2o, WE, SRS D BA A, A44, HEAl, 284, ATA, FAA 52 TISHE A9 GA 2
AR 88 5 k. agEE 9, A B AEe FE-nPHAY EF & 0@ A% $EPY
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Sl IAE ASATE FARA RIY Es FEelAl FoEe g, A5S 1 AR Ee oA HoR F
3} 0

2 -
SHE BAl, BEA EE SAAS WERE B4 ARS Faehs sty 2ABRA ATE Atk
F

Byl opAsty 24E F B AR AA ol £F R Felo A7 A3 BAAA 54 o, 54
S5, 2B 2L Fol Ao agus AR wee sl EARA B HEe F& A7) S5kl weba
F ook QuHom ¥ ownel gl wi ohAsh 248 wolds 7Y W/EE Ak AWy waw
5 7)ol FEE Fom Folwr,

=1 = R8s _/l: = (Epu . =1 = S w=

tixjolch, dAFel &3 HeE 0.01 mg WA 250 mg/Y, 0.01 mg WA 100 mg/Y, 1 mg WA 100 mg/d, 10

mg WA 100 mg/¥, 1 mg WHA 1 Y ] 10 mg/¥S 2. 2gA 2 vz e g2 A}
|

3t & EE 4 sbed e A8 AR @E AdAe
QoA &A= oF 10 pg HA of £
10 mg/kg(A15)/ QDo) FEz Fol

ANGHES] QlojA], okAlstd 2B 1 A 10 mg, o= S0}, 1, 2, 3, 4,5, 6, 7, 8 9 L= 10 mg ¥
9] Fo] AEAE X7}

AAGHE JoJA, A5H FE £F F 0.1 ng/me WA F 50 WA 100 mg/me] Z-&Ao] H w55 A
g}, ofAletA 2AE 55 Ad¥gFoz oF 0.001 mg WA oF 2000 mge] BFHE/kg(AT)/Le FAFE AT
slof dtrh. dlE 5o, A3 AR Hal FAE A FAHS 1 WA 10 mg/kg, 20 WA 80 mg/kg, 5 WA
50 mg/kg, 75 WA 150 mg/kg, 100 WA 500 mg/kg, 250 WHA] 750 mg/kg, 500 WA 1000 mg/kg, 1 WAl 10 mg/
kg, 5 WA 50 mg/kg, 25 WA 75 mg/kg, 50 WA 100 mg/kg, 100 HA] 250 mg/kg, 50 WA 100 mg/kg, 250 uf
A 500 mg/kg, 500 WA 750 mg/kg, 750 WA 1000 mg/kg, 1000 A 1500 mg/kg, 10 1500 WHA] 2000 mg/kg, 5
mg/kg, 20 mg/kg, 50 mg/kg, 100 mg/kg, 500 mg/kg, 1000 mg/kg, 1500 mg/kg T+ 2000 mg/kgd] WY 4+ A
ko oRAlhA e TP I FART oF 1 mg WA F 5000 mg, oS E°1, °F 100 WA °F 2500 mge] 3}

8 wE b 95 AR 23S ATAus Azt

Lo
[
2

AAGEEel oA, oF 50 nM WA o 1 uMe] #EAF AN A Tt dd AAGE Sl gl oF
50 =l 100 nM, 50 =] 250 nM, 100 =] 500 nM, 250 W=l 500 nM, 250 WA 750 nM, 500 W= 750 nM, 500
oM WAL opM B 750 oM WAL 1 pNe] ZEATE Al Al Fef T

frawge A4S 53 Bdd ATE A AAEe] AACA FEs FHAe] s el st
grkz oz ZgAo] Al EE faEe ¢ wA wHE &% A&A(E)E FAS vhe, 89 529
(& E9], vlolglx T T A7pde AWy #eE A9 4 e A7 Hae e FHEEHe 54
F2-&3 3, A5EE AN #Ed w7A] FoE &% B FARS FRACE IV EA 4
et 2 o] ofAIE A AEC| Fojo A &% W Fo dAES AA] fd A& b S
ds = Ztzbo]l HEQo] Hzx2 E3EE F3F[Goodman and Gilman's The Pharmacological Basis of

Therapeutics, Goodman et al., eds., 11th Edition, McGraw-Hill 2005] 2 3 [Remington: The Science and
Practice of Pharmacy, 20th and 21st Editions, Gennaro and University of the Sciences in Philadelphia,
Eds., Lippencott Williams & Wilkins (2003 and 2005)]ell 7] % o] Qic}.

e w9 89 AR Beld wold dlel 2ol 19 §% Ex w9, 19 S9-8F == 19 A4 B
£ Folnt 4¥e Fhalt ASoln
Wowgel F9 Sold AA-gY WEE W/EE B odye 2YRES AT o) Ei Awe] ARE AW F
of HAbge Ayl wd, B du, AT, AW, oy =, Aol FFE, Ko P L AHE 54
SR EFsHs threl aold Jlx@th oo wel, %ol HAME PSSl ek 4 glou, EF ¥
We Agatel Baden 44" & v

wouge] uhE R4 24 Agel T SFEe e AWt ARS AR A% FaFld. 9w
o Tolg Fo & wrle] njghdd 39T ARA FEFS ALHE HFE, ARHE 2B w7
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2

o2 94 7hsE CpG TLR9 ZAEdAl= E=ZAl(Mologen)(Berlin, GERMANY)ol <]&F dSLIM(double Stem Loop
Immunomodulator)ol™ o]&= & Wgo] okA|shy /&9 ulghz st Aotk RNA A% TLR 7, TLR 8 E/E+
TLR 99} 2 & TLR A% #A%E =g 0|84 4 T,

2
&3k olFHES te de st ow Wyd OpGldlE &1, CpR, Idera), E|(1:0)(dE E°1, =
2:CI20), H-CpG ®relejol DNA HE= RNA, R W8] 284 9 &4, odE &0, Algrxagn=, 4

El'd (sunitinib), WHFAF T (bevacizumab), @B e~ (celebrex), NCX-4016, A ulu=(sildenafil), ©ebdzt
H(tadalafil), wr=d WV (vardenafil), ZAet9d(sorafinib), XL-999, C(P-547632, T}x=3}(pazopanib),
702171, AZD2171, o]He]lF%(ipilimumab), E#H 2] FH(tremelimumab) % SC581755 XE st} ol&d g ¥
2] erom o= Ao W/w o FEWNERAN 838 5 gt E ulmo] wete] ] §43 o FWE W A
7HAS] 4 B sEE FEd AF glo] ARl o5 &olatAl AAHE ¢ Avk. FUHY olFHEE ZFEY-A
= oz, o= Bof, FYHF AT F2Y A= QARHGM-CSF, AlrgtR~®l (sargramostim))S F33hc},

E-ICLC= oF 50007 wEHSE =] Hat Aolo] I 9 ZC 7FHo R o]Fojzl e o) Alxd
F-7te RNAo|™ |, o= Edtoldl B 2 RAIMEAER 20 HIto] & d WA @ FH %%a]o}xﬂoﬂ 9
ZhpEsol] obAstEth, 3HE-S TLR3 2 MDASS] RNA 7kAl-E=w|ol(E =% PAWP o] FAU)S &3
AA, DC L A Asi(NK) AE 2443 218 AEHAE, Ao]E7e 2 ARl "HA wM(mlx)"ﬂ g
< op|stt. FUER, EFE-ICLCE 2709 IFN-fr=4 8 &4 A", 2'5'-0AS ¥ PKRU4-6)ZE <HA 2
P1/elF2a 71vAl, 2 RIG-T #z|7kAl 2 MDAl ol3) vizi== v 2 d#olar FHele sF-x4std -
A4 2 ol FFF mIE Ve

9

o rlr o?L o o

HAF D -2z 37
el % AkRA-Sel7 (OB T-AIES
FolA, E2-ICLC= D

A BEA

:1ru
2
X
e
_YE
=
5
iy
Jus]
=z
©
)
=z

wA-etoln), R FP-, v
ugY. W-9z FFFAAY A2 A
Aol U FY WS L T-AE A

A WFAANA, A% DD MRS DA BN 93, 159 wde] Fel-[0LCe] W3 FolE ATWL 8
A% G Bl ol FAR A W L2, oL ol g9l WA o ek ATRE 49el
A zrol #ul 21270e] fAAe] AEAQ) wde] Sefwth. @A, W TEH FA WA YFIDE W5
A AQATH oldel HelEd] g E2-10LC FA7 WE Helg e uael ela), A4 WA A=
g P gl A R AE AT AT AR 93 AR fAHI 33 asAeol Yebgrh

O Htol|, =] n3keh &9 NY-ESO-1 F#ie] 21 34 3 E=(0LP), EE EERfo]=-[SA-51, E&
1.4 mg®] #-ICLC ¥ EERHol=E AME-3E F3F WA Ee @A 1 d72 AA", A2 B+ A3 41 9%
o] A, vEd 9 i Huidto]l e A diste] WHEHA EAo] BT NY-ESO-1-5o] 4
CD4+ = DS+ T-AlE 2 A wh-go] AL w=o OLP = OLP 2 Eelo]=o H|sle], Zg-ICLC ¥ #E}t
o]z o] 7t AASHA ATt

E odtgof wE wal k= W9y AR 17HK 279 Aold o FHEES ¥E £ Q. F/rE, B g
B2 2ol =98 A F oY AE EFsE A9 oFHE EAE xFee ARA 2SS XTI
T3, HAHE ke ZYYPEHE, 2 AFHEYF 499 A4 +A442 R Foad F e Zo] AyEy

A= oFRIES EH™oR EAT 4 k. FAE dde FF 2FE & dvk. A= 13, FYs A=
Pk DNASE ZE Y U2 FAE QI 3sk= DNAE Addeza ddo Fr71d 5 drh. @49 7|52 o4&
5o, RS FAsAY, A=A EdEs STRIIAY, 84 s7IE STR7IE AY 7ok i)
AL g FE Foln §HS WFEod E5S F 5 o, oo wEl, XFH ol f¥ ol HAAH o]
fr=2 fFgsttt. F712, GAle T-AER29 JHE9 AXE Bxd ¢ vt HAe FgAAA &34 A=
Aol Ak FA, dF 5o, 9 e g AA AEY F vk B4 dAS 71 H3l FEA o
(keyhole limpet hemocyanin), ¥% ©ld doE o, Edxdd, & d3 459, QA I3y 4Hw, gz
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[0357]

[0358]

[0359]

ZEEY EE onaNYl, WYIEEd KR FEE, oF 5o, 94d EE BWEANY 5 gloi} o)bd
FguA gtk Al WRE fistel, AL Azl g bssa kg, AUsHes SgHE o
AQ 4 otk Tel, HAHE Hiols W/mi txeelel Bheluy B wwel o A ol A3
@ Aol ttdeR, $Alt UiED, oF Sof, ARzad & Y.

ALY T-AECIDE P& 98 39 0 AARke MC $4 AFE Ael=o] Fuje] I A4
MHC #2F 1 AHAl= & AA] Alaze] M gde| $x s}, weba, CTLe] &4dste 24 JHE 3
Bz} 9 APCe] AEEA| EaA7t EAEtE ASolut slssith. AL, RS FE =) CILY FAstE 3
AEEE A9 o}, Fbew 77k MiIC BAFE 2 APCL AAkEE A4S 5 1
Stk mhebd, A% AA e QoA B owwe] npE Wy wi WUy 2YBE FhE Holw shte] 3
A AN AEE 3

FA-AA AE(EE AFAAF AE)= % sgx_q‘gi MG
? 1502 1 AF7F MHC Sl 1 EE 11 B2
gL S Z1AEe]l e vkek o], MHC F#a 1 e 11 EAblle Al aA oA
2

RG]
of\
o2
ot
rj(g
=2
=

_?L
(]
e}
=
H
+
E 5
e
=2
A=)
il

i
O oS g8549 4 A7) wEolth. (D4t /‘ﬂji CD8 T A3 Wi
& B9 28+ T A & E57F F-F¢ w5l st B¢ B
o U2 Ayt galet A JsHAG(dE , =¥ [Nishimura et al. (1999) Distinct role of antigen-
ecific T helper type 1 (TH1) and Th2 cells in tumor eradication in vivo. J Ex Med 190:617-27] 7'47‘)
ol 5] ol 9 A Al A5 D BB D1 T AL AAEZ Hel 5 Ach A

A [Kobayashi et al. (2008) Current Opinion in Immunology 20:221-27] #%). d& E9], W4F i/\ol
del HADR A% A% EEE S4F We] Ageiel, (4t T ALE nSoldow YsAATHIE &
, =&[Slingluff et al. (2007) Immunologic and Clinical Outcomes of a Randomized Phase II Trial of

|
¢
=
| 2
:Cg‘
(@)
(-]
=
+
(@)

i:{o[‘-{ﬂo

—

wo Multipeptide Vaccines for Melanoma in the Adjuvant Setting, Clinical Cancer Research 13(21):6386-
05] Fx). TR D4+ AEI} TES FF Fol4e Db s 3 FEOE A F5E F qdE Aol
B ool WE Ul Aow weEtk 1) nuA (i oNEX(E Bo], BAE Baom)F AMEER] (DSt

AEE BT 5 e PUAG 5F; 2) FF-0A TH D4+ AIEZES ALgste] e+ AEE BFe 5 9
B0 4E 23 AT Dt T EZE ARE] B4 Sold wao® (D8 AEE BT 5 e @
A Holg Fz.

fu
ofl
)

3 2 &l FAG AZDC) Wilor AddE F k. D0 T Alx "HYgAZ S
MAskE ZAEe dA-AA AxolH, & 5o, AR HAEHE FAlel 93 shut oo 4 JAE =Y 295
Atk dE Sol, dold FAFoR Amo] Mk b= IL-12p70-474
= /¥ (CD40L/IFN-g-&A 3} A< DCeF kA 3709 HLA-A*0201-A]3F gpl00
SAE - FEH = disto] Wstd Aoz YEpHu(oE 501, ¥ [Carreno et al (2013) L-12p70-
producing patient DC vaccine elicits Tcl-polarized immunity, Journal of Clinical Investigation,
123(8):3383-94] 2 & [Ali et al. (2009) In situ regulation of DC subsets and T cells mediates tumor
regression in mice, Cancer Immunotherapy, 1(8):1-10] #x). A& 299 DC7F &4 TLR 3 &%5A4 =7
o) = -E A EHA-EE-L-2to]4l FFEEAMYAE2 2~ (EE-ICLO)E AFEste DCE #A=38te] Axd 5 3l
= Zlo] & wHe] W Q] Ao s weEh. Z#-ICLC= (D83 B (D86e] =4, JAHFI-12(IL-12), ¥
& #AF JAA(INF, IEHHAZ Frk-f= od 10(1P-10), AEFZ 1(IL-1) 2 13 JHAZ(FNY = 2
2 QEFZ 10(1L-10) Al <& F7kAl, Az DColl gk A= e AE AL Ao, DCE Wi
Wl o3 ¢55HE 4% Tx g9 o8 AX(PBMC)ZH-E 341 = = 3, PBUCE F&(Ficoll)
[e)
=

7le7] faEeld s dejsta, #HER sAANA 5 v

drAow, s 74 %*é:&} TREZS AT vk 1d - PRICE AT, 2w EehesTe]
Felolgstel, 22 Wl 17 1E1°ﬂ*1 37CoM 1 A 2A1RE QIFFHo]dAIZ] Foll Febay el F-2e
GE s et cﬂ%‘rﬂﬂ 1_ Foll, HEFE AAHeHaL, 75 @S B F-4(1-4) % AT AT
-y A AAHG-CSF) 9] EAstel 5% &t wjgstel, M DO AT Aedel, WA DCE
Aol Fdel digh 2de) AgS sz 71E HA SIEA ORI (KLH) @A ® @Az, WAle) Wadds F
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2"AZ g vk DCE Abste] AsAl7]an, fAE = FYS 29star, shEE o] AT A7, Al

Y2 A¥ets, &% 28 FA7E ARESt] 4 WA 20 x 107 AEES = 1 onl B3 eelA
FAAZHY. DCo] WA ek FE E3}(Lot release) AES 3t , DCE AP Al FALSH7] Aol A A}
kS WEAZ S AT (S Eo], F3[Sabado et al. (2013) Preparation of tumor antigen-loaded mature

dendritic cells for immunotherapy, J. Vis Exp. Aug 1;(78). doi: 10.3791/50085] %*=).

DC WAL gk ze] AYS LoldtA a7 Y& AAMEZB= Ajxelozm FQld = gk, DC WMAIS AR Fhx)

o4 o
L S FEE AEEH T YTTF WS Y4 5 U YuP(EE agEs 4§ P92 245
d, g9 2YE 0 WES FAA/E BARD ALES SR 5 Aok ol s AARAS gl
S7 Sold wAow Bl U T ALEA T ALT Wee 44T 5 Ak 1 o, AAZARY
Hel @ $E3 Aste] 29e wlehs % A5e] 15¢ wIAPORN AABA-AH FAY AL
g BHHNL 5 Uk 7 g, BYSY FAY AEE YABAZTEH Yrd %

SAF] HAS opjste ALRE oo YdFEHo] Jow(dAE o], FAIAlL et al. (2209) In situ
regulation of DC subsets and T cells mediates tumor regression in mice, Cancer Immunotherapy 1(8):1-
10]; +=&[Ali et al. (2009) Infection-mimicking materials to program dendritic cells in situ. Nat
Mater 8:151-8] =), Z#i3dr WAL A iy ¢4 (Dana-Farber Cancer Institute)olA & ol 7Y
AR WA T AR AR Folth ER, oleld ATHE A A, 6 AE AFRF 2 2uF A

g3t mmAEFS WA, L U 7)) wge] FEE oplatel, AL PAHE Ao vuwd. T
Sold 544 AE BHHE FEAYD KA 98 @ ol A wloler|EY s WA Ad AAE
Sof e Feel vah mt Fxd U Ba Folo s w4E + Ut And 0% FUs $-FF Wy
A4 o) 5 gt

e, 9 AN AEE FA4 Axelth APAAL, FAY AXE A4 FEEs BYE A
A A g o Y #d 4

olth, FEE=E HHe T-HE v-&S of|she d99o AEs FEH=d &
=2 FH4E A7F A4 AEE AFESE T-AE X502 & [Murphy et al.
A[Tjua et al. (1997) The Prostate 32, 272-278]°l 7§A]= o] A},

wpeba], oagel A AAFE ] QlolA, Aol shte] Y A AEE Tk

2ol & o] sk ol JEl=rE dAHAY 2EEY. Y eR, SRty ded dx
AEZPBMC) = A elell A e =rt 295, 42 v FAR 5= gin. dibdew, A
el el Jdagshs B AAES I, ZEwIUEHEE oo Ade ZenIde
T den, age] FAY Axs FAEJAA, fEE= AlA 2 "G FiE oF =

SEES

29, 371-380
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IRTE(GE o], WV ZERE, o E Eo], h(WV == nCMV ZERE, oF Eo], 27|-57F T2FEH ©
SV40 Z2RE — §83 L2 RE ddire Edo ALFHAY xgE 3 F)ol oist DNA, &
A gy FE=(dE B9, 22 Fgaved EA48A) st DNA, AU (E)l gk DNA 2
5o, & AY ZTEE £+ bGH polyAE I Yste FAAZFEE 3' UIR WA T2 E A=Y

=

[e)
Telsve EE WEE GRE 5 gon, oo da, 7 HEe

—

¢

3 Atk =AEL 1714 x3e =
o3t AAFTAS Gt LA, 3, Wasmoeno| "= E3F] #)5,849,303% E Daled] w= E3F A
5,811,104%7F AF=E W, 7 E&o] §88 5= b, DNA B DNA Zetav= Age ol 23} 37 &
v 1 USelA AdstE 5 o ol A B olFHEY #ale], Loosmored] Ww 53 9 A

sk, A oA &8t LEsE DNA Zatan o] A 9@ AR A&
g 4 3E DNA ZEAvE WAE $38te], Audonneto] W= 53] #16,228,846% 2 A6,159,477529] 1Al <

\]
o
[e]
w
=
(e}
=
(e}
=~
(e)
o
o
folr
k1
[l
>k
re
ol
i
O vo
t

2 Fol gEE, dF 59, deol NHEER HEAFEY A" 4 ok AZ-wse] fHx A
g e o2 Eo], W01996/18372%5; WO 1993/24640%; %31 [Mannino & Gould-Fogerite , BioTechniques
6(7): 682-691 (1988)1; W=+ E3] #15,279,833%; WO 1991/06309%.; % 3 [Feigner et al., Proc. Natl.
Acad. Sci. USA 84: 7413-7414 (1987)]¢] 71A1= o] lt}.

T FE=E JAFAY S RNA(E E°], mRNA)E E3 AES Ya AFHEE & Jo(dE 9], T [Kiken et
al, 2011]; #&[Su et al, 2011] #=x; @3k, US 82780363 ; % [Halabi et al. J Clin Oncol (2003)
21:1232-1237]; & [Petsch et al, Nature Biotechnology 2012 Dec 7:;30(12): 1210-6] =).

2 o] AAje AlgE 4 e Fanlolga, oFE B9, IE=Fanlo|Y 2 (Chordopoxvirinae) ‘¥ E
ol B A (A FF &2 Zadlo]dn), dF 59, QAaZavtolgla @ ZFEA upolga, dF 5o, HlAo}
ol (ol & 59, Wyeth ¥, WR TF(dE E°], ATCC® VR-1354), Z=skaAl w5, NYVAC, NYVAC.
NYVAC.2, MVA, MVA-BN), ZhuzlolF ulo]g]x(od|lE E9], Wheatley (93 ¥, ALVAC), AT wlo]ly=(dE
o], FP9 i3, Webster 3, TROVAC), EH Z*(dovepox), TF(pigeonpox), ™|F&]F(quailpox) & o7
Z~(raccoon pox), 53] 19 A T vHA HA AxFA, 29 &% L e AxgAe] Az F o

ol #ek ARE Zhzho]l e Fxw XIH= a7k g A3t 9 53] HFldA S 5k

—_

olo i it

X,

d u= 53 Al4,603,112%,  Al4,769,330%,  A|5,110,587%,  A|5,174,993%,  A|5,364,773%,

Al5,762,938%., A5,494,807%, Al5,766,597%., A7,767,449%., A6,780,407%, A)6,537,594%,
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g Tee 4 k. ohe el QolA, &

wel Folw s o] vholo] ¥R o] AAFee] oA, ulole

= Y & 5A4% e, Az Fe2 wi

ngo] A vpeh 2o gl Eaa & vk WA Belo] AAE vieh g A ebEsl wlole s ©
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E e AAgHel QoA FEE WY ukge] Zeelgo] Agely] fd WY 2R L BaPe 99
AgE TE W9y 24ES A9 A volde 2FY 5 AT I AN FE] old, Zejoq ueiely
BB DNA EE vl WY F oglon], ¥y wdy 2YRe @AY & ootk o she x4

Wy g o) ojye] AAE sAEe]l AT, HRw ATAsiel dold viep g B e mAHu wE
oA ool 4 glgo] olalEolo} Ft,

/\1}\]04]

Al 1

oF WA MY IRES

2ol 7IAE 245 2 IS = 20 vERd A9 SE= wEl ud SAF(d dAE Wr] 1B,
ITIC % TVMla,b)o] Sh= 1599 &xfel M Al e = Qlvh. &A= 45 7)3hkel] AR 7iRIBtE3E -S54 3
Bl= 8l Z2-ICLCe] E9Es ARER 7l ol WAl oo, #x @Al Bt 289 HAEES A
e St BE WMARESS d8 A WAl Es weds 2AES SAA ohdA, &9, WY
Hhe Bl mdel diste], eja WAl B Wy =] A A e RO A AIRE Wie] A
FAQ WA E] Aol tiste] it Al ZEEE 5% AR o]Fold F glow, kel AFs)
A Asd Foll, F7ke] 108 9] gt 25 E7 552 § ot 22 98 JE=-5014 T-AE w3 o
sto] WAl RuEPety, gaks AW Aws Wrhsh] flske] Ao 2d Sk F4E

2ol ZIAE mpel o], w= H QI & EFOA, =

A FF EE e A7 AEY] A5 Eddol® omEze] tgh D8+ T-AE Wk e
™ (&3 [Buckwalter and Srivastava PK. "It is the antigen(s), stupid" and other lessons from over a
decade of vaccitherapy of human cancer. Seminars in immunology 20:296-300 (2008)]; i-#[Karanikas et
al, High frequency of cytolytic T lymphocytes directed against a tumor—specific mutated antigen
detectable with HLA tetramers in the blood of a lung carcinoma patient with long survival. Cancer Res.
61:3718-3724 (2001)]; ¥ [Lennerz et al, The response of autologous T cells to a human melanoma is
dominated by mutated neo-antigens. Proc Natl Acad Sci U S A.102:16013 (2005)]), "®jsF]"o] wpg-2
Az A Aol $4 FAo] WA WAAA FA9 F Arke vite] FA7 ArHEF@AMatsushita et
al, Cancer exome analysis reveals a T-cell-dependent mechanism of cancer immunoediting Nature 482:400
(2012)]; <% [DuPage et al, Expression of tumor-specific antigens underlies cancer immunoediting
Nature 482:405 (2012)]; % 3 [Sampson et al, Immunologic escape after prolonged progression-free
survival with epidermal growth factor receptor variant III peptide vaccination in patients with newly
diagnosed glioblastoma J Clin Oncol. 28:4722-4729 (2010)1).

A Aol osl, o)Al el Edde], dE 5o, M TF W =" Edde], 7P EshA g
oAt W& o, vl EdMe]) B oY RIWEHA ZYY-AZE A/ AL/ FAA 7, AA A
w e gE-2a% Fdde] g BAEs A AEdtoldE JAEES] WY o5 A= Alard AEHA ] of
A lE E0], neolRF)e] EAS A&t HYebd 4= k. NeoORF= 259 AMdel dA7F dgAel st
o] ¢hds] Algfstar, wpolex H= whHElo} o A3} fAbety] wiTell, 53 WYdomA TEA7E v
WEkA, neoORF= (1) Tl wig- SolHolm (5, Aol A AxolAM Tdo] EAA &F5); (2) T4 &

24 et

82 $asel, 20 o8, AARA-5oA (L) ATA WEE FAAD & A, dE B0, A
WA AL oE AR Agelt FRe Az R wloldAPIZRE A A
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of AHE AuFS Agdtel, 2 B F AHOE FAWolH IEL(ncolkF R v 2Ax F R
HEAQ A=) AEE HeAstn FHEAE Fsw, Ao) 207 o del AU=F wesE SAs) Az

$heh (31 [Zhang et al, Machine learning competition in immunology — Prediction of HLA class I binding

RO
E

of

peptides J Immunol Methods 374:1 (2011)]; =& [Lundegaard et al Prediction of epitopes using neural
network based methods J Immunol Methods 374:26 (2011)]1). ZAeo]7} ¢F 20 WX 357] o}u|w=Atel HE == 1
gk "t E =T aEA WAsh, Ay B AR FLA-AA AE, dE 5o, FAG AEAAA wA-AAE
Aar, RAZFeA CTLE Fixste Aoz Holy] wid, (& [Melief and van der Burg,
Immunotherapy of established (pre) malignant disease by synthetic long peptide vaccines Nature Rev
Cancer 8:351 (2008)1).
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H

A Eolxel Wodo] Hale, a&2el W N2 fElsiAe WYAE B 717 $sE A of
THEZS X33t} (F 3 [Speiser and Romero, Molecularly defined vaccines for cancer immunotherapy, and

protective T cell immunity Seminars in Immunol 22:144 (2010)]). d& E9], E-fA} F&A(TLR)= A HA
HAS} AUz THAH WHAE a8HoR fFrste uAE 9 vlold s HYEA A9 Al FEe AN
2 =¥t (E3# [Bhardwaj and Gnjatic, TLR AGONISTS: Are They Good Adjuvants? Cancer J. 16:382-391
(2010)]). TLR &%5A Fol, E-ICLC(FA ola-7Fe RNA 2 A+ -8 24 A2 7Hg 2= &
AstAl F shuolth. Izt AhA Ao, ZE-ICLCE HdskH, 7MYt ksl A wlojg~ WAl F
shub, S+ WAl YF-17Doll 98l fEse A AR, @2 g AxE U9 {32 4d Z239ds fFEsE
Aoz Yelyth(Ea[Caskey et al, Synthetic double-stranded RNA induces innate immune responses
similar to a live viral vaccine in humans J Exp Med 208:2357 (2011)]). @ EE®, =3HZ QAFZ ¥ o|E
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= 543 #-o] Jdo(E#[Kirkwood et al, Interferon alfa-2b Adjuvant Therapy of High-Risk Resected
Cutaneous Melanoma: The Eastern Cooperative Oncology Group Trial EST 1684 J Clin Oncol 14:7-17
(1996)1; =¥ [Kirkwood et al, High- and Low-dose Interferon Alpha-2b in High-Risk Melanoma: First
Analysis of Intergroup Trial E1690/S9111/C9190 J Clin Oncol 18:2444 - 2458 (2000)]). °]& A= oA
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Az ApelE7kl A B vt Al FAHAZEAFE AFESt] Treg R =g—rellel JAA Al EMDSC)E

® 13} WA FHORRE PRICE % 4o vehd uksh gol, AFARA Feld At FAF T v
FUe AgFomd 93 N F shiel 2oz A9HA Qe wHe) Frhe oy sdve] ok
22 oA M ES Smdyie] tiste] Bk,

% Amel Wel-xA5te Aske], i+, DS+, WDSC % Treg P& ke Aesiat.
H)e) 5

Al ABEFQ] A A

g #AE vt #Zo] gt o 9 RNAS M 4 - SEQ FAE(fast) Q LS WigtR =
2 @2 Al gk TCeACIAM W st AHEEa dSd 7152 H=4drst o]z

tol8 Mg stelxzell: 37t =(Picard) dlolE A2 3to]Zekl(picard.sourceforge.net/)& A4 F2Fol
&) ATt Ao FF D Gd Al gk (dE Eo, dF 9| YU(Illumina)) Al¥A (sequencer)Z5-E
F29 7L dolHE It Iho|ZRlolA thYdet BES AMSEte] 3719 HAH o A st

(i) dlelg gk vrks dFry dolEE FE BAM g4z der7]a
of Zxoll w3 7] QC WEHAS A

(ii) 234 BWA(Burrows-Wheeler Alignment) & AF83te] & S A Als(hgl9)ol diste] Ao,
(ii1) &5 ®EA: PR 2 33t F5S d=5E 4 WE A 71 xste] gRlsta #HE BAM 3}do] EAISH,

(iv) Ad-24d Add: 7w He <94 e A d F9lol st AHE A=5=S A,
Aol el ek = @ =(L0D) He7F Aol 0.49 F-915 WA

>,
o,
S,
il
>
v
oft
%,

() FA ARAg: QFu sfolzepele] ofs) wad dAde @7 FA 482
% B(tile), 1% 97] 9@ oldel glrlel v)zale] AmATT. ARAL Hl-dbSN
= T

P
7 of MEQE RS, ot F B 04 o mawAe BEEA 7 B Y
8L el @,

H=-AtolE, dd(lane), A
A Yo RE nAnx
_T__

AN 2Fe FE A

of

(vi) B4 248 A% BN AL Aol AolFel @ BEF FA, A 450 BE, 429 8oF ¥ 4

y =
Y& A7) BxE et P9 C EHEE A%, F4 Qs A HolEe BB &1

(ix) 48 vl 49 -2 F99 Fh A9 F49 HE& A ¥ AL RSk A
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x4 9g9s Zlsta, T4 AFE dAE ol fHAFANA FIIA(AE 59, GATK.
RealignerTargetCreator % IndeiRealigner EES Alg3sle]), AY-24 F=9 dayd 9w AHIAS
i

(x) 3% dHolgolAMe Fd 2d: QC MEZHZ, oF £, AdE 29 9 AYE A7) BXE AALESHH
w3, FE BHORYNE wgA oFdEAY EA5 o] DNAY 28 Adte] s ofr|¥+= ol e FAl 34
o] 7] Ao A Y 4tsd &N E FUtsle g™ WEZYAE A

7t=e] 28EL Fod A= gtk d7] Ad, #2 dg 2 EE 559 AY AAAES ASkE ban
HA(dE 9, http://samtools.sourceforge.net/SAM1.pdf *%)o]t}

o2
e
o

1 ¥4 =4

(i). Capseg ZEIFE FTF 2 AAHE= AF odF A5l HE&sto], 795 Ids A oo,

CopyNumberQC &5 AbSste], Add Z2adE FEo= ARS8k, J/X“J R e
= =

Ak, mol=7) Q= TEIAS 2

Zh= 795 dojy AA B BA do|=Zgels Fa& TAEaL, FEFl], Ua-dS Hdn

(i1). 2% +% 2 wiFA L Capseg-AAE 7194 T2 7]23Fe] ABSOLUTE & 150 93] FAS}t. =
o|27F e T2ade LR FilE AR AFHeEREH 2HE Aorh. ayd Ao Y o= E )
T FAAE 7heskA @S Aow, AEste AR X

(iii). ContEst(F3&[Cibulskis et al, 2011]1)E AF&3ld A E = wA-AE 29 55 ZAAINC. 49 22
o] 940l A& ABE H 7|3},

2. AME Fd FEYLEE Ho(SSNV) 9] &<l

3o HEE (nulect) (& [Cibulskis et al, 2013])& A H =+ w|o]x¢H(Bayesian) A4 =
N aE AHgsle] SARREY £ Z AXEHE BA band EATFoRN T, o ujxe] @A A,
q 7

3 r
fr
~
ol
2
éé

FAE A FA 9 F vz Qi HERS YA, oold, FEEE o -0
£100) AFE AEAN. ot A7 FU W A Anoldel wolAsl £ @ pAsel A4S et
A% @AlolN, Fu Edwols X8 ofEAME (artifact), AN @ AL welaje] 67le) Welol s B

EEEAE

() 29 4 A Pl 94d AQ-A4e] BAR Aol o AP AADT. Fu FAM] F
9l 1-bp B el A wE Aol e ) o] BEo| Yt ARE AR
(i) B2 Wg: Ay Uel #58e] 25 02 B oplHe APYS AV G FF % 4 Azl
A 500 odel wEEo] WP FA 02 ZAL, 20 olge] WP FAL 2t BAvo] YFAS Ve BE
Fol glubd, FREAS AvA,

3 URPA B9 AP clBHEA $AR Ak, 1 olfE olFel Be AYYL YA

(iv) 7be 9% Bde]d AUs wERe] 2 Bao] $UF WP 2 A AE (context)-5ol 2 AU
ool o8l oplRl APYe AARL AAE o) AF BEgel 908 o1, ThE-5olH LoD} 2 v
Wl FREAS ARG

() 22828 92 w5 48 Agorny 24 ngE AN S OA NPPAE 590
2 ot Y OFE A% AP AV 9RO AF R BoRYE A Fgkel, TA¥elsl FUd
AA EE ol EAISHE RS GASHE 10 olstolw E Al Al WA Fikglel, BAMelt s
Hol e A 3 ojstoln, ARwrt
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B
of\
fit
2 R
g
-
B
ul
2
rfo
K
=
-
nl
=)
=
(@]
=3
=
S

o
= = =
52 AHgdtel A 99, =E, N 2L WA WaE EPsHe 29 A o8 FA2 ° + qrh

S
Lo
M
I2x
2
ot
e
e
BN
o
>

g delEolA F4 Ag-24d F

9 G4 bam E EFolAe] WolAE AwAste &
2 A AJ-AA S dE5et, wlax]e g 2 Fx, E Y]
(¥ [McKenna et al, 2010], &&#[DePristo et al, 2011]). &
o] (Integrated Genomics Viewer) (&

2~
i) Agetel SEo 2ARte], WFAE BEE WY

_{
S
lo,

i

v

ot

tlo

09:",

LT

fT
oN F
o

o}

A &3 AF FolzaloA e Al A= FF RNA-Seq d5ES A2 Ado] deA e geolHy e
of teted AHe tha, Al #A3xol diste] o3 FHo fgS I W2 T Aw 9
& Aabe WAz YigE s v duE A e =58 Fvh. DNA AEd
el e FAT GAA Aolebd Aol 1 MB HolA Sl 2719 Aol
b of tigte] Aojgit}. w3, a5 ZAzbe] A FHE g wdol
(F74°]) &% nRNA dAb=e) a9-—->3% 5'-> 3" W} dAshs wder A= 2ol 28 5 gl
Aol 278 g '7lvlet JEE o] EAlsks A e HE2 FUke] AAE AgHeE 27 F
A BFom dAdY. gFoR, RE FHHA ¥ #5225 dY ban FARFEH FEeed], 159 Fol
A AEE L, 2ol 7A€ npek o] Az el A F ostuE W s ke Algol 9l
o I o, BEE 293 dY AEEA] @2 #5ES I fAA 4 e BE Vb d - [
(2%, BA-H-4A, 29 5'=> 3" W) gE "Hx" Adstr] A7 A=7t o] Fojd g gl 1
gk skl Y AHHA & dEEo X Y .

=4
5 Y (55atA) g
3,9 o] Az FAA X EE Y F v gaudu, 19 $5ee

A 4
EEEE]
5. 2849 374

AR 48 285t EdHoe A4S F4E 4 Jdu. dE E9, ABSOWIE ¢azl&GEd
al, 2012], &% [Landau et al, 2013])S AF&3l] % &%=, WS, 2d 7194 4 =
A 4 k. A7 Eddole Yy d BI dx By FES A U =2d
(CCR)= 2] AFho] gFait}t., EdWolE 252 CCFe AFS &) ZHzF 0.95 o]4kelx] 0

of, F8 i MuIFEoR RFHT,

oL
|
o
—
()
o
=
—
@D
=
@D
-

6. el FHst

TopHat =& (&% [Langmead et al, 2009])2 AF&3led Tl sk RNA-Seq F5E F X HE= A bans
hgl9 Almol thal AA3kch. RNA-Seq tlo]E]¢] F2 S RNA-SeQC(H3 [DeLuca et al, 2012]) {7]|Ae olaf =
7hetth, 1 th, RSEM E(E#[Li et al, 2011]1)S AF&3ke] FAx F olo]4Ad wtd #=F& F4 4 v

ntg dewelad AdE dEE B tau FHE ARSS] BE 3ol ZIAlE uwkeh #o] 7 gatel A Sl
RS TNAEESA T

7. RNA-Seqoll A1 9] &< o)
A

Lo
o

2l

8. welo] 7 AH vheh ge AA A% wolE(de wRALEHE Wol, A& A 2L AM 2 444 8% =
el LAl ols) FHt AME Fvols] Fee Bl FSoHE RA-Seq FU B HAS AFFORA
Bobge 7h ol faAse QolAl, WiEg-old REel 12T FE ANE TS, RiA-Seq HlolEA
GRS AEH AT Aolw 056 ol EASE AL wARY. Edom AW FAvelt, F3d Fe

Az
290l e FANIE AUE qoI% 24 WEBol TAUGH AFHE ACR 4A
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2 E v2dls 590l 2 neolRFE W@ &= 2] dui= 7]
A Al o AlTHa FAHE A8 7o GalE]F netMHCE AHg-ato] EAWol-
[e]

= Weh, A A 3 ol

o olvEze] EAel thate] EART. oigh Fo] FueFS Ao dAH HIWM(rel) Foll Aol #w
W Al Zlzste] A9l AVMEZ o5 dugte] £HE Asith. daHEs =4 AddA w4 A4 A
o el F2 w57l #Ql(Caucasian) F el ¥EE = HLA-A i d 2] 99% 5L HLA-B @2 8705 7
#ohs 69709 Aoldt 1ZF HLA A 3 B i@l ] A 7Iuke] Hwe Abgste] Edo]dssitt.
7 Hale] B e AFERATHY2.4).

dol oA e CLL FAlA #EH e ZAW2RY A58 JFomn dueFe] 444 3

Zbekoick. EE A ZEFS A0101, A0201, A0310, A1101, A2402, A6801, B0702, B0801, B1501°]dt}t. mid-

ato] 7} Edwolo] A U FE 9 mer E 10 mer HE]Zol thale] o Fo] o] Fo

Ak, o5 dZd 7123k, AS5H s tiFEe] 500 nM VR HAAHTH NS 9 mer HEI= B FA4A
(63)702] 10 mer WEI=E FAst, AF Msde BA4 A3 F4H(Sette) S A3t S48t

ol HE =9 gk dFS 7P HAY W
2013 390l WHESIGITE. o] 39 &

Aol z+zhe] MHC A1#] (netMHCpan, netMHC 2 netMHCcons)ES AF-&3}¢]
2152 20123 (Zhang )l AR A== 20709 15 5 A9 3

e}

7he daElFoldek. I e, A3k 439 ZZe] thete] #EE A W3S HURsiTh d3"E 2 @
Zd 7t AES gl ek, 2 Hel g ntE A3 9 2 AR AE7F AFEe] k. Z WYl o)
3 Aole 79 gk

0-150: 150 nM ©]3}e] XS ZtE o2 dFH 150 nM ©]she] Mg S 2= He= 54

0-150 : 150 nM ©]ahe] MBS zh= RO R o]=H L, 500 nMl o]3te] A = RHow =4

151-500 nM: 150 nM Z3o]i} 500 nM ©]&te] S 2k Ao R o=HaL, 500 nM o]ste] HIAHE z2t= A
o7 =3,

FN(>500 nM): 914 - 500 nM Z¥9] HeAS 2t Aoz o FHu 500 nM ©]ste] S 2= Fez =

xé_

9 mer FEI=(F Dell oA, &aglF 7hell 2Fo]7F A9l gl o™, netMHC consdll gk 151 WA 500 nM H<
of thg ok7h 2 @ AL Ao AR Aa folva Ao wuEA v

F 1
9] {nivt) Smer PAN 9mer netiHC | 9mer CONS
76% 78% 76%
0-150 (33) (37) (34)
............. — = — =
{33) {37) (34)
................... — = =
151-500 (28] (14) (22)
38% 39% 41%
EN {>500) 131 23 27

10 mer BE=(3E 2)° thated, A netMHCpan ¥+ netMMHCcons®E. o} A3 © YAAdS AA3E netMICE A
ejsta, gmelE bl zbol7F AL EASHA] &gt 2, 10 mer o592 HEAHL 9 merel vk, 0 WX

150 i 2 0 WA 150" nM WMol A kzF ] wrar, 151 WA 500 oM Hlel A AE o v}
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¥ 2
39 {(nh) 10mer PAN | 10mer netMHC! 18mer CONS
53% 50% 59%
0-150 {19) {15) (17)
0150+ 68% 59% 76%
{19} (16) (17)
.................. — o = R
151-300 (26) {12) (23)
,,,,,,,,,,,, = = =
N {>500) (18) (35) (23)

10 merel $loiA, 151 WA 500 oM WA AgAlol gk 50% wwte] FJ&go=z ste], 0 UA 150 nM H <

o9 o ZukS ARE-3iT,

dojo] 7 HLA i del digk Alme Jige Adols g og oﬂ’——".— duFe] G #sk o

gk ARS E&37]d Ui A, g & ol& Jhed AH
3T

oA ZA & 3o YERY 3L

>§
O
=
B
—
(@)
O
=)
=
©
=
[e]
=
E
)
o,
=
o,
i)
rr
1o

ADI0T 1272

A0201 | 9/11
A0301 | S/5
A1101 | 4/4

A2402 | 0/0

A6801 | 3/4
BOTO2 | 4/4
BOBO1 | 1/2
BI1501 |2/2

Heshr] fste] o] & 7hed dHolElzh 7o glv] wiEel, HLA A % B

a0z g9 4w 2 AEE AT A3 WS 16 dolE ol snrE e Fus Agse] daldrt. Aol
B3 frehel 22070 SAF od Auol s, BAvi Barstel vk 45070e] w4l L 5709] neolRF7}
FASG ] Seidrt. 208 48 FAYZ AGST, neMiCE AHgel S AF AL wE v~

A2~ 2 neoORF A Wolo djslo] 74]"}0}‘}13} 3 [Lundegaard et al Prediction of epitopes using neural
network based methods J Immunol Methods 374:26 (2011)]1). HLA ¥¢=Z2E}Qio] o]E Fxlo] Uls}d Oliqxq %A
FAI R, %_LEEP‘?J“}DP d5H 23 FAH=9 H'}F% SRERQ)Y] Wlkeo]| 7|Z3ske] At (X% A [SHF
Eis Jell Aol dSd Iy 44 FJool g =5 55 dolHAE), #Anint g5 M 363 7V
AR O] T EXE AT, A7 olF EdWo] dFEZMUT) O tiate], 3 A-E3sh= - (NAT)
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A

21e] 90%(20™ %= 18%)
kel Ae] 1/4¢0 thsted, neoORF HWEI=+= 2071 WEJ=9] Aw WX A¥-5 74T + don;
ANke 23 Z3sks b diske, WE

ko] 80%ell whate], W 1, 2 % 3 o] FEH=wE AR Blolt).

webd, ¥e v @A A9 5o Wwelgy AHsE ggshs Qo dus
wol7h & alge] £,

rr

WA T HHg Aol 207¢] FE=E 2zt

rlr

lo
fru
K3
e
L)
|

=

[e5

9‘1,
rr
of
M
=
r
o
Mt
2

2lAlo 6
AE= A 2 A
WSS 9% GMP AAFY HEI=F FDA Aol wet g48h4 (L [Merrifield RB: Solid phase peptide

synthesis. 1. The synthesis of a tetrapeptide. J. Am. Chem. Soc. 85:2149-54, 1963])] oJal | F3lc}.
Zkzy 20709 oF 20 WA 30 mer FE =R 3319 s AlYS Falvt. 4 AlPS FAI A HAA Pta, =
HEZE(draft) GMP WA 7158 AR&3te] GMP Aldell AH&% 213} 53 ulE ARSIt 2 Alalel o3,
77} 50 mg 2¥e] HEI=TF AFH o AAFEGO S RE dA AgE =3 A-RAE o, AY, NS
of °Jgh el RP-HPLCOl 9J3F =5, A4 Aol o3 §haF 5l RP-HPLCOl ©]3 TFA §Had)ell ofal Al¥ st

ag A9 47‘45}9 AMFS SEAT, e, AES olud WA Fio uiste] odEe Z17HdE 45)
Yol st sAdzd Ha FPE=E VI AFAA Aol T, Hd 127199 v A e Frhet
o},

o5 APoRRE ] EHS AMEEY AFE &3 2L £F HAIHES APk, ofEshd, 7Jr HE=E 100%
DMSO ol AE=(50 mg/ml) = Ea|A 7)o, 54 &v
AolARE, Ao JE =] Mol TRAHQl ZES ofy]dhe Ao o FH ATt D5W(T & 5% ﬂ*Ei*)ﬂ
g9 9 2849 Ao veRoen; 4079 FEE F 377 FYE §dog FyHor NEdt. 5
10% AR T 109 E@2as w13 gido|tt, 109 FA22 T 100 EdZ2AE dishe A3
5% G~ER~E Fihe AdY 2 $A1% Jhedtth. et w4V Sl HEEE vlg 258 -

=olt.

=
o
It
|
I

_\LJ

F AT AFA opu| At AtE E&dl 71xste] BRE 60719 FEe AAFgY FE e galw Hrte 4
5 HojFEr, Yeld upel o], 0.4 wnke] AFA &S 2 A9 BE HEIZE DMSO/DSN FolA 7HEA
olA|Rk, 0.4 oo &4 BES e the FE =7 DMSO/DSW ol ZH&Ad el oI RAH("DMSO/DSW F 7F
S oR BAE dol Wik o g FxE o] YEY). olE F Ugw Al Hutel of& &sid 5 9
("DMSO/D5W/A Ak 5 7hgAdre] doll kAo w Fxuo] vehd), ols HEI= 47 T 37HE 0.4 WA 0.43
o] A &S 7HT. e FE =T Malabdde] e S8t O Yol olF HEI= 47 F 370
= 0.45 o] A4 &S MY
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#% 4
D Ao DMSO % {DMSO/D {DMSO/D5 {DMSO/DSW iDMSO/D5W [DMSO/D5 jas=4) {4 | =4
e 1V F W W /A28 /5 oM 4] [W/5 mM AR
7184 Bz |a F g 2 |42
pH ex Fela |9 %R
> Py | LEE
=o] pil |(Hilton
ol) &
Fel=
] pH
CS671 | PPYPYSSPSLVLPT )
4 . o
5 EPHTPKSLOGPGL Y 4,11 0.17 0.10 7.86
PS
CS672 | NPEKYKAKSRSPG 0.18 0.27 9.45
2 SPVVEGTGSPPK
WQIGEQEF
C8672 | GTYLOGTASALSY Y 3.85% .18 0.12 7.03
5 SQERPPSYNRVPP
SSPSSQE
CS741 | AESAQRQGPNGG Y 3.91 Y 5.31 6.54 0.20 0.20 3.73
5] GEQSANEF
CS671 | EPDOEAVQSSTYK ¥ 3.65 0.21 0.31 471
0 CONTLHLPTERFS
PVR
5671 0.21 0.31 7.95
2
CS678 | GASRRSSASQGA Y 0.21 0.21 | 1126
1 GSLGLSEEKTLRSG
GGP
CS671 KAEKLEKERQ ¥ 0.21 0.45 | 10.31
8 RHISKPLLGGPFSL
TTHTGE
CS672 | SPTEPSTKLPGFDS Y 0.21 0.30 9.48
0 CGNTEIAERKIKRI
YGGFK
[0515]

_71_



[0516]

5672 | ECGKAFTRGSQLT Y 3.68 0.21 .33 6.14
3 CQHQGIHISEKSFEY

KECGID
CS670 | SHVEKAHITAESA ¥ 0.24 0.28 52.25
8 QROGPNGGEEQ

SANEF
CS672 | PIERVKKNLLKKEY Y 0.24 0.38 9.33
1 NVSDDSMKLGGN

NTSEKAD
€S651 | HKSIGQPKLSTHP Y 0.25 0.22 10.64
6 FLCPKPQIMNTSL

GOHLTL
(5741 AESAQRQGPLGG Y 3.82 Y 6.28 6.5 0.25 0.20 3.73
7 GEQSANEF
CS671 | KPKKVAGAATPKK Y 4.65 0.27 0.3 12.18
7 SHRTPKKVKKPAT

AAGTKK
CS671 | SKLPYPVAKSGKR Y 3.94 0.27 0.24 111
9 ALARGPAPTEKTP

HSGAQLG
€5692 | EQGPWQSEGOT Y 0.28 0.14 6.14
5 WRAAGGRVPVPC

PAAGPG
CS691 | SGARIGAPPPHAT Y 0.30 0.17 8.02
5 ATSSSSFMPGTW

GREDL
C5691 | KLAWRGRISSSGC Y 4.38 Y 6.74 6.99 0.30 0.13 11.38
g PSMTSPPSPMFG

MTLHT
{5672 | DSAVDKGHPNRS Y 8.30 3.18 10.28
6 ALSLTPGLRIGPSG

iPOAGLG
(5740 | LLTDRNTSGTTFTL Y 3.86 Y 6.32 6.62 0.31 0.15 3.59
El LGVSDYPELQYP
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[0517]

CS670 | LTDLPGRIRVAPC 3\\\\\\ NT 0.31 0.21 3.91
g QNDLDSPOQISIS \Q\

NAE w

AN

CS741 | KGASLDAGWGSP Y 3.81 ¥ 671 | 693 | 031 0.21 125
4 RWTTTRMTSASA

GRSTRA
€$691 | FRLIWRSVKNGKS ¥ 0.31 0.25 | 10.67
7 SRECQELSWNCSH

QVPSLGA
CS693 | GKSRGQOAQDR ¥ 0.33 030 | 12.31
2 ARHAAGAAPARP

LGALREQ
CS740 | LLTDRNTSGTTFTL ¥ 3.89 ¥ 631 | 675 | 033 0.12 3.59
8 LGVSDYPELQVP!

POAGLG
567 RGLHSQGLGRGRI ¥ 3.82 034 | 028 | 1092
1 AMAGTAGVLRSL

EQEE
CS671 | PQLAGGGGSGAP ¥ 034 | 0.07 5.08
[ GEHPLLPGGAPLP

AGLE
€S692 | TWAGHVSTALAR ¥ 034 | 010 | 705
3 PLGAPWAEPGSC

GPGTN
€$743 | KKNITNLSRLYVR Y 3.8 ¥ 645 | 669 | 035 0.30 | 1029
1 PDTDAVY
CS743 | WDGPPENDMLL Y 3.72 Y 622 | 645 | 035 0.25 3.43
2 KEICGSUP
C$693 | LAASGLHGSAWL Y 0.35 0.16 8.17
i} VPGEQPVSGPHH

GKOPAGY
CS672 | PIQVFYTKQPOND ¥ 3.87 0.36 0.15 6.15
9 YLHVALVSVFQIH

QEAPSSQ
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[0518]

£S693 | VAGLAASGLHGS Y 3.80 Y 642 | 666 |037 | 017 | 817
1 AWLVPGEQPVSG

PHHGKQ
CS693 | SKRGVGAKTLLLP Y 3.86 Y 657 | 679 1038 | 024 | 1067
4 DPFLFWPCLEGTR

R5L
CS693 | SYKKLPLLIFPSHR ¥ 038 | 024 | 1148
6 RAPLLSATGDRGF

3%
CS691 | GLLSDGSGLGOIT Y 0.40 | 017 4.4
4 WASAEHLORPGA

GAELA
5693 | DLCICPRSHRGAF ¥ 0.40 | 023 6.9
2 QLLPSALLVRVLE

GSDS
5693 | DASDFLPDTQLFP 0.40 | 0.23 3.2
5 HFTELLLPLDPLEG

S5V
£S694 | DMAWRRNSRLY 040 | 027 | 9.7
3 WLIKMVEQWQE

QHLPSLSS

NN
€574 | LSVPFTCGVNEGD &\x nfa nfa nfa 040 | 020 | 275
8 SIEDLE] \\
A\

C5743 | PLMQTELHQLYP ¥ 3.95 ¥ 623 | 637 ]040 | 030 | 335
0 EADPEEMA
CS691 | EDLHLLSYPCPSYK Y 041 | 025 | 967
8 KLPLLIFPSHRRAP

LLSA
CS694 | AHROGEKQHLLP Y 3,92 Y 649 | 678 041 | 031 | 125
1 VFSRLALRLPWRH

SVQL
CS741 | ALSLTPGLRIGPSG ¥ 3.99 ¥ 646 | 683 |042 | 018 | 1026
0 LFLVFLAESAVDK

GHPNRS
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5741 | DSAVDKGHPNRS Y 6.53 6.94 0.42 0.18 10.26
1 ALSLTPGLRIGPSG

LFLVFLA
5741 | LRVFIGNIAVNHA Y 6.61 6.96 0.42 0.08 12.45
2 PVSLRPGLGLPPG

APPGTVP
CS743 | LPVFIGNIAVNHA Y 6.78 6.96 0.42 0.08 1118
8 PVSLRPGLGLPPG

APPGTVP

CS694 | VSWGKKVQPIDSI 0.43 0.37 3.68

2 LADWNEDIEAFE

MMEKD
C5741 | GTKALQLHSIAGR ¥ 6.61 6.81 0.43 0.20 10.26
5 WPRMEPWVVES

MSLGYP
{5693 | SGOPAPEETVLFL ¥ 6.51 6.76 .45 0.21 10.98
7 GLLHGLLLILRRLR

GG
5741 | YLLPKTAVVLRCP Y 6.76 6.96 0.45 0.25 11.48
3 ALRVRKP
C5742 | IGALNPKRAAFFA Y 6.38 6.56 045 0.3¢ 5.38
0 EHYESWE
5742 | SYDSVIRELLOKPN X Y 6.44 6.65 0.45 0.25 9.79
5 VRVVVL
€S742 | VEQGHVRVGPDV Y 6.34 6.52 0.45 0.25 6.15
7 VTHPAFLY
5692 | APALGPGAASVAS Y 0.45 0.13 8.95
7 RCGLDPALAPGGS

HMLRA

N
€S678 | LLTDRNTSGTTFTL §§§§§ 0.45 012 | 339
3 LGVSDYPELQYPL \\333
FLVFLA \3333
AN
€569 |  EEGLLPEVFGA Y 045 | 021 | 7.05
13 GVPLALCPAVP
SAAKPHRPRVL
CS74 | VALSIODVIRRA Y 39 Y 673 | 7.02 {047 | 020 | 1268
13 RLSTVPTAQRY
ALRSGWI
€S67 | LPVRIGNIAVNH Y 430 048 | 006 | 1118
30 APYSLRPGLGL
PPGAPPLVVP
3 5. o = 515 o wWylE 5 5] © [T
ARE wejs REs a5y QA S4S Brkeka, ool wet 4 AN WA G A=
AbE, oS T EX FH9 N- e C-Ud BEe] dE 999 olF e AR gijhd e =] A
[e) 2= 3] © b2 < =1 = PN
|) w2 AT 2898 2 Jyse] 5 AT 5 dn
o s4/dE AtolE

DMSO/D5W & 10712 71 HAE| =2 23
H e =2 DMSO/D5W ol fajA7]aL
247 &<t F7FSFITHRP-HPLC 2 pH 2 §<te] AAb. & BT HAHE=E HU 245 St
HPLC AA g8 AEdE BE¢E WESS 20T E£E -80T F o= djda BaE:s
HE|=of viste] fojulsiAl MAEA Fdrh. BrF AFEFo] A A Z3kr] wizel, deojo Fe Wsle= A
4 7P o R Qg Zlog Heln

% 5o LhER mbsh gol, Rold wbgel MAE 27 57)e] ME|SE o) Tolx BA-Fold We|=ol arfe] F
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EEHE Sl RAPLC 4308 @iishe, 4Rsistel, ol Wels vk PAAsn. olelT 94
2 B9 W e tae) e me] $% Sk gAE, olF Agstel AW AE=E FAT 5

30 EE

o o302 m Eo] A/)E ALEE] Hhol QW E (bioburden) & A2 L, AF o3 WEFE AP A
o oldt AAS AP A(sized) BE FIL WA Frhsha, F(Pall), PES WE(# 4612)F Heshsir),
AAAA, 27 5749 old WE =R B 4fe] Fold EFBL Az, AEHOR 2749 PES BEE B
EAgo oS, RP-IPLC #4WS AHgstel 21 A ME=9) 358 Bhsleh. 2009 WE= F 18
9 el 2519 ol ol S 008 B 29w 254 JE=d) delel, AT sites
Gl 4 Hlrh(s7 2 978). Bo] AFE nish 2
T T Ot i P e T PR

_{
(o))
° R
i)
=)
9
iB
O
L
>.
o f
L
Bt
i
o
>y
N
IS
e
9
ol
i
iy

(]

571419 HE|=R o] Fojx FE|= E(F 4)S DMSO FolAel &3, DoW/A414kE (5 mDS AHE3 2 mg/meE 2]
314 9 400 pg/mie] HF AEHE F= 2 4%9] HF DO FEZ Bl o3 AxsATE. Az T, 3E
=5 25 m E PES FE(FFEEI WIE 4612)F A&ste]l onstim, WA Aol S.(Nunc Cryo) Hpo]<(#
375418) 2 1 me BHER Fojstarh. ARE AFAA AN R A2E % AT BASA. Fohel A
22 AT L AT BRI, -80To|A, HMEE E 49 HPLC T2} E= BB xewole] §ojud
HE7F AT Aol #FE A Fokh, AdF A7, FEE EFd oig Ste] #E F pHr WekA] &ttt

A 7

R

HANEl = IHA]

= spatel] o8] FAgsta(elE 5o, S 536 XT FE|= A7) AHE), RP-
Aol ofsf ZAste] 9jk(H<h), == (RP-HPLC),
9a4) 2 EFEF R EHOlE whfo] & (RP-HPLO) & H7lstal, &
spA1ZITE

AQRES A4 FEEE 7 BAjol S Ao 2078 @A) AEET o)Fo 4 itk 7 WL

wE AEE Agel o8] AZE ok 20 A oF 30/ L-okuledte] MY FenY & ok obnlw wae o

A oINS 4 glom, FERA wue SAERYsl(-C0nelth TR AZelA F BAHE EF 20

A ofvliito] AERTH(RER, oh=rld, ohastelrl, ohastEE, AZHQ, FREW, FFEHA, FEA,

S2ElE, olaRA, AL, #oldl, dEleyd, Addehd, T8, AY, Eded, EREW, P2, B).
Asd

Ea
2 geso] BAFe o) do| W Ao 7zske] BebAr, 2 PElSo thste] A,

Fmoc (9-ZFQudEYA72RY)-N-T¢F BE ofn S RE 3 W8S e AL&3i, ofn =2k
=42 A4 g2 2,2,4,6,7-Aetd -t gtol =2z FS-5- 4 2 (Pbf), EgHAIHE(Trt), t-FESA 7}
28 Boc) T t-F€ JHE(tBw) 7|2 HE3Y. ZE H opu|walS tWe X Eolu|=(DNF) Fof &3l
Atk S92 1 wrgol A 89 2709 Fuf Zje ARE-ghrt

r°"

tolag 72 Br]o|n = /1-8to]| =& A Wl 2 E 2] o} (DIC/HOBT)
tol Az adddolyl/2-(1H-H R E#o}E-1-9)-1,1,3,3-HEGHE 2 IALZF O 2 ¥ A~ o] E(DIEA/HBIU)

7} ofual S 28] ABYAA, BE FFI EQL BFUTH AL ABYL 2 A 64170 F DIC/HOBTE
A}

fala, A2 AZHLS 1 WA 247+ ¢ DIEA/HBIUE Abg3hch. 27le] AZH o zbzhs UV F3 o] os &
UEHslaL, AZH Alo]F Abolo]l 45 DIFE AH&3le] FRLASHA AR ste], &S NAAZIL. 2 Alo]l&
o] AZY Foll, v Al)FE A7) Yste], AxE AZH 58S Holm 95%0ioF 3t H4x AZH &
5 UEAIA g Ao FE T Ut S A
RE olnxAtS AZYAZ Fof|, £XE DNIFE 23] AFe o deteg 33 A, olojx, FAE oFH
8] wkg B7]el = BoF dd] T ARAR the, aFe] AfEA FEE uzkA I AxR(12A7 =
IHE 9ste] AE Hol=(tared) §718 %t AxRH F£AZ FHotsE 8715 AFsn, Hol= 879
Ass geta, 2 Ao diste] 2oz A FAE wgA HE=9 ks A3 o



[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

SIHS31 10-2018-0016531

71 Ao, ek 2 Alats QP AlFe FS A8l Qe g3 ¢hds] A4S deEvh. AL gl EFods
(line clearance) ZA}, GMP =& AAY d=, RE g =242 2 ZFEt29gol(glassware)d 2Ho|A
(staging), 8] A 2 ZA 9dF, € B a3 o] AdFE AL E AHEsA T AH 0] 9
3, A-EsA 7S da, FEe Hel gl 945s Egstt

B v £9& Agd An (3 F27], Ay BAZ, WHX(balance)) e 1 @ AH7} AHE A AAEH
HAR(AEg A9)E Uehile 7159 248 &84 AAEt. dest BE vty EA(TRA, Efolizay
AW(TIS) 9 1,2-o8tEl2) o] &3t HES QA7F dRslal, AFoMe= AlEd FE WE, QA e ¢
259 92 7 g 9S8 e E29 &8 gs

FAREEH ME = o A 2 FH3 BEv]|e Hae AL 3 WA 4437 FoF A-AAdE -2t 2
27 R A (scavenger ) ZA 2% E]o]2Z2HAT(TIS) 2 1% 1,2-tojE]&2] EA3}el] A4 =71(95% TFA) S}

FAE oy od] f7 mAA FE=2RE EeEd. 9EE 9 gusH JEHEo HF 9L oHES
AbgEle] AAS A, IAES 1243 B 52-AxA00. dEE A4 W= 8o FA-dxy B
S Asta, WEE vAA FE=/FA-ATE A= vE Aoz AAHET. ugA e 49
FE = 82 200 mg WA 1000 mgolth. Aol 200 mge] HGAl HE=E AFEA ES deoleo] Ak WkE&
TAANZ. o]oA, HAHA FE=E FA R At

AAE Ao FolA g3, dad FomREH A oo dxd wAHA HE = ME MY o, A
Al Fe At QP AlFe A4S A FE BTl od 9Hd A4S derh. A4 gl FElejd s HAL,
GIP 25 AA A%, ZE Tod B4 9 FEadole xEleld, v AA 2 A9 A5, @ mE I
23 Qo] AFE PsEE: AHsA FA I AFo] i, AHEEA kS YJar, B Yol gled AT

w = 29e AHE BH(EFE 9 s AA A=vtEId [RP-IPLC], WEs, 4 oA ARvtED
/A EFFE=AWCNS), 2327, Wdx)o) 9l 2 An7t HdsA AgEa BAg"E(HE4e F9)
< YE= 7159 ARk 9 ST Had BE vrby 2R(EYETF RO EATRA], oMEUER
[ACN], = 4 XE ¥o, ArY Ee wad 37 e w
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200 mg ol3te] TA-AxH WEH FHEE AN Foll SN EZAN ZAE AT, 1 O35, AEE =5
ARE-ELe] 5% WA 10% ACNS 2 F7F2 31Xttt TRAZ 0.1%2] HE s==2 H7Feoh, dube] C-18 RP-HPLC ZA
H(10 em X 250 cm)& A} 5old FAHEO 7} AES] A ool AldatA H gt A7 3 JEHES
293871 Aol 0.1% TFAE Frste 5% oMHEUEHR FRIeA A3t @ Aglor 295E= JAH=

1=
o] HeiE2 200 mgolth. A 220 mollAe] UV F3gieol os) RUEFE . @] fE|=o) =y Fof, Al

27F A"d YA sk, AHE 5% oFMEYUEY/0.1% TFAZ A H stk 0.1% TFASF 34 10% W= 50% 7)<
7]19] oA EUEHS ALE3te] FEIZE LAY, WV S3%7F 7154 9 20920 Holl A Azksle], #3884
SHe (242 50 me). F7FY] WV &3 o] Ao rRy &K EAY, 7|77t g85E urx] EE]S A

=]
i=]
& pRdt. dgMoR, Fo §¢ JAF 4 WA &) BHow Felg,

ztzbol JE BES E4 LC/MSl 98] Hrpgith, deld B4 2Ae 3 £ e gEE olAEUES
WMEGo] 7] %3}, 95% o] e £k 2 dAEE AFS zhe IS FEE ARRA ZYIT APHoR 2
WA 4709 E&o] o]8j3l E7 oS wEAY, 299 FEY=S F2-1XE g Hol= A(jar)dl Fa,
24 WA 72X Bt 5A-AZRAY. 5A-AzE HEEE diste A9 AFS AAHS A, Holz xe] A
FS Ao en SAHxE M=o AHS 443

FA-7Ax9 FE = RES BA 9 wxE 98 EA 2EE 0. UHAS 719 A7 o] -20T e
B3k}

AL 95% wk=ol 8318 WEHAZIA o el AHEE H7|v. RP-HPLC E281e) A7 o
ant. T ol 7beattd, HE=S] A2 ARE d

4z 9 Ag
fol, gelel WE=e) wEE AMAZ 5 gtk

I, A9E 4 A9 5399 100% ACN/0.1% TFAE AF&-3slo] FHAASA MATo2ZH Ao 7F HAEY=E
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ZEYIA v, o] FHES 29357] ol 5% ACN/0.1% TFAR g dskr]2d o .
2

=5 Tdd Ao AR el 257 olste] JE=E T AdeA A

of we kg BA AZE AT F9 2e dgow FHEG

gt
FAZHEE ] 4F At
FAEEY HEE A= 29 9 fAHE HAd
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AwEe AP PE = Ag-m9 Aol 9 2 m U3 Aebole vo]dS FHdhs AR TFE &
0 Hdl 5719 e =S %‘%ﬂ% 1’41%.* 1.5 mee] ‘SZ% DMSO/D5W & H&
Qe Alg Hol 80T

A 8

A3 A1

AR 2 ol WE= F Lololq 5 WE=E ARgete] e e Aol AR oldl ek, PE=
Sl 5ok Al et ofgh kAl = 37kt

EZY-I1CLC 2 HE= FOOMS07 A= 9
o] Wre pHE ¢lsle], wWuz Ee = AL ofr)d)
sto], SZAE AFsta, FEE= L= st

a5 e = iste], obvhie, Fel-10LC 9
| s, B goel pig 35717 9
27 AR AZdfe], AERAY R A

{1

A SEAE AP,
BEo Dl SE FAE 2t A4S B F 3l thetel ANE A HRHAG. ol 2]o
U NE=A £ ANAEE Asstel BoAan U1l kel me
= $) EE AMER 3

wEe] ANNAS Agstel BT, $EARA AESMPEFAEHE 3 4
o SLbE A8 AP 1008 AE WS F 1809 Beho] TR Aol BAHATH 5o A
A B7HE he] WEE F o A EHS vhehiA 98,

ki

ﬂﬂ ol wek, Do/ AAAE F )

% 27709 RAEEGHEEAY7] olele 2719 47le] Be=e] 2§ ZT3hHel Bk Fol, shie APss} me
A0 AR Fbeal EES woln, sihel Fvbe] MEET} okghe] BEHE molAw, ofupAd] $3
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2 7hssad del BT olF 209 AYE E BFE B 2542 7Y
Aubon A AFAt B DV F 2 mg/mzel SAA6] ERF FEs e Qe =] Tl
FUES §A5 Ao RAAATG(IAL AnHoz Bmel poY F PE=o] diate] A1),

WEAQ Aol A, HEEE PFehn, BEE el diste] BAT T, 50 me/mee) FEE DNSO Fol &
SAZAT 3 Tk, DNSO/HEIE S0 Do 3 5 mMl MAMPEFES ALgetel 2 ng/nie] FES BE 544
Atk

M .

F7Fe] FEl= gl =de AFeAT. FEI= CS6709, CS6712, €S6720, CS6726 = (S6783% ZHz thegF 10
mgl® HEslrt, 1 e, WY =S ik 200 w0 USP S5 DMSOS] &3iA1A, ZF HE=o] didte] 50 mg/mé

1=} H
TEE F5INY. B UHEAEES 50 mg/mlE xﬂoo}E% ﬁ]&f& 10.02 mge] HWEIE= (S6709% 200 ub %o
DMSOo| 2+d3] &ald =] PSS AFEATE. AgE ¥ Aoz KA. F 600 109 DMSOo| thate] 7}t
[e)

o] 50 ub S DMSOE 400 w7FA] HEI= (€S6709°] 78St DMSO<L]
CS67092 &A(FH)e] HRem, FEE 16.67 mg/ml AT}

oko] 600 Moﬂ CD}O}’L o‘l‘y

FE=F 400 g2 3Aet7] 98], ZEo] gl PBS pH 7.4 &N& A=x3vh. EE 5709 DMSO HEE Al=
(50 mg/me)E 400 pg/me=Eo] 3|A& 93 ©de] wpo]de] Furt. ZHzhe] DMSO HE|=E 40 w2 vho]del] H
b8k o™, 16.67 mg/me] TEIE C56709E A g}, v o] nlolde] HrbEE (S67092] H-3E= 120 w0
th. 4.72 ml PBS pH 7.4Z H7Igo 2 AJEE 400 pgo 2 3433 T}. PBS pH 7.49] H7F Alol, FE= 5 3
o) de] HAFE o] #aFH .

ofgl AME|=sk YAHEAS AW Aste], B APAEE e 2310 WA 20 w)o) NSO SHE HeEl=
g AHgsta, olF WESE g AR Aksel, ) & 59 EHAE mg,

Z5

P = 344 e

Qe o PBS 10% D5W(5% D E 2 USPH 5
gl = S =
A= HEE pH 74 FARS A
CS6709 NP NP NP NP NP
CS6712 NP NP NP NP NP
86720 NP NP NP NP NP
CS6726 NP NP NP NP NP
86783 P P NP NP NP

P=3%1; NP=3 = A

(S6783S PBS pH 7.47} RWE|= E3HE 3t SAARE AMREE A9 AAs)
3k USPH D5Wi= PBS pH 7.4¢) that 34A oA Eo|t},

= Zol 7} AE=(1 mg "RHE A83te, 579 FHE F deojo] ZHo] DMSOE AHE-3HA
eFaL, Do ol &afE = AJEAE Lot FE = 56709, €S6712, €S6720 H CS6726-> DSW ol 24
) OH% "F 9)\»\‘;}- CS6783% D5W'§— /‘]'%6}‘04 %ﬂ% == H/\Mdr

rr

Ao=

=

e, 4 7

olr

wal Hodnx)

R

rlo
(2%

Al 9

A

7k g Uik AP wWgdozA MEHer AAgEE Hu 207149 FE)=E 2@ YAHFT S st
o, alle] E(ZAZ Hdl 57149 FE=)E e =ofF upep e HEAe e FES THoR = )
H o] FAE f8 Azt N REES FFetar, 5 w0 DISO Tl A7, F T 5%
AAERZADLN) 2 AMAUEF(4.8 WA 5 mDS AFEsY] A 7]an, 479 ZollA EFEth. NE &
0.2 ;m BEE T3 oJ7sle] nlo] 2 E(bioburden) s FaAl7|aL, wlo]de] BH3sla, 527, 5244 vt
oldS AHEE w7tA] T4 Hykgtt.

Edol 1Al wpep Zo], oE EFS FAE A5l FE= HMEE MEAHoR Axsta, sAAX
Al71aL, Algstar, &3kA17)a, AR Fo BAEAgTE. FALE 98 olE WEI=E Axs7] fste], 47 gl 5
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A e gold WElEE FHE 4] 1FS E

o
o
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o,
)
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s
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A% E &3 5T 9 FE= FFel v1xsto], 156 m(EFF) E= o vl B2 7 E E=E At
aL, 100% USPw= DMSO(2:250 wi)E 7Fbete], 50 mg/mee] #HE FEHE =8 @4, WE Aol 7] %8,

95% z3te] SelE FE|=+= o] w FHEE Held.

g4 9 &% 5 mM AAXMIEEFEDSW/Suce)S 73k USPFE DoWE A2 AL&3H7] 8l Alxsta o 93k
0.2 J..tm). 250 wte] Zh7he] &3lEl FE|=F DoW/Succ® 3|M35te], HEE s=E 2 mgol FE|=/mE 7
A7) AL, DHﬂ oigf oF 6.002 3t T 4 Holx o= 99 HHEE vE JFYH=(EE Ft
o] FE =7t o] & ThedtAl &2 ARt DaW/A A &R diAgtt. 1 thE, 5.5 me] 7] A
FE = §ANS 400 pgo] FEE/mY w52 7 FEETE Qe dde 5-PHE T E2 23wt 1o
2319 0.2 mm 9 A GA F Al dAE FhAT. 4 FE Fo] = Y(luer lock tip) F 18 Alo]A HHE
(blunt) FAM}Eo] FEH 60 m¢ #E = <&(Becton Dickson) (B 57HE) FAZIZ wjich, FAMPES A7
&aL, 25 mm % PES(ZEOlEl= A¥E) 0.2 m v DE(Z 7FEE HP1002) 2 AT, FA171e] HEES 2

=4
HE E3] 50 ¢ B¢ ZYZR3d FH(ZE(Falcon)# 352070 T S71E) W& 70v. 2 Z9 EHES
AgS {8l AAstL, YHAE -80TCAA SAAZIG. ZF AE g =9 urumg RE #4o] gtgd
w7}2] -20°Col| R3PS},
s 4% FEE 28 459 WE 87 2 9 &2 d-F(overnight air)S AR&3to] wj53ic).
o3 @ W FHE ES dleAT, AEHAA Auvlez &Y. e E2HEH 2 m AEE EBd ¥
YEsa AlgS 98 Agsich, Uz H3 f98 235]9] 0.2 um B o] A2 GAE 93 XMGPE} He E
HE HAE= | EHUE FAMMEo] AYHE ME HdE&(EE 57HE) 60 ml TAPE i

1=
25 mm * PES(ZZNHZ HE) 0.2 m = H(E 7}E1§1 HPlOOZ)i o) %

. AEE 8ol 15 m RARE 15748 AR-EAD W 1S w0 U Aeel2 a}ow(ﬂﬂi WE
T5AI)E Pt oR Atk welde 4d-mgE A F Sz AU Fold A-zPE AL v @
A B o) Fel AEE A2l ole] Agstel, A o weldd B 49, AR 1% W3
AT E, W A R A AW D E5S GRS ARG 9 D)2 2A9G. wE vl
S =
‘QE

(]

[e3]
& -80ColAM TAANY. YA TAE velds 1 88 7I=& &4 w7kx 2adit. &
Z}E B E8h Algol gRHal Aol =oR EF 7 A=A 2t

A el A, o}

S oo
>,
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NN
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) , T
] o)) 0.25 ml ifﬂ ICLC(U1E§®)9+ 33t

BA: 3714 Ald (9], ololdElE] @ AF &) Zyw FAE|so BIHEAN TA-Z AFoz 3
=245 HE o9 OWOH oHEFJ J“E]E o EHENA AP qE u}
TS Fstel, Fa s AR (FEE &llx, 24 EF U 2
UHA % 7b HF o3E dystr] ol & 7hs Eis=s
2 A B W AR gk i gs s, mAE SEE Pt
d A3

Aol A ARgel adn. vAE vk Aol ol g

UEa ARG wEA7)E ) 2 AE S
of g gl vste] AR, Fa A4 AW, TES AF o3t L vl ny Fol vlold weky
A&, B3 Al 71 AP ARelA Wi,

A]e] 11

%ol

AQEe AA-F9 PEl=/BeHEEoke] £F Fol, WA(AS o, W= + F-10L0L g Fols
ofo} gk
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AYstEs ARAFE Re=/ZPEE 29 Ax: JE=s 44 Ad 789 FE == 1 479 ZoA ¢
T A4 Fol uiF A Ve JE =T Afebs Aew oFHe 54 MIC HHI A 7] xE

2
i

g A F9 AL 7 HAHEr A3ste Aoz dFEH= 5F HA dE o 7123t A=ET, 471K
& /I f=d o)Al (lymph node basin) o= HJ &= f‘fﬂ%ﬁﬂi}’ﬂ F-9loll FALeh, olEd HIEWHS FUd

HLA S d =9 %E]E 2% 7o) F AAE Ve Bol AR HAaATaL, WY W] WAolA &
HE AEAS d¥EA 1 7] %311 *W“O}Oﬂﬁ‘r ZF Zhapell glojAl, FHu 47fe] “deldt HLA A % B
o E

AT 54 HA A AgEs 2 A A
A tHP el st 47) zve] A5E HE
A 3FgHE A 23 A=

SPE A o= 15 neolRF HE|=E o] &3

[
N
(o
2
ok
rlr
0%
olgh
o,
o
o
N
ofr
oX
o,
o Hi
o
g r
o,
¥
ot
o
2
—\7‘—1' Jlm ‘m
ol
=
ofk
e ©

Al HLAAC101 37 fAE=
A2 HLA A1101 571 ME=
Bl HLA B0702 271 AE=
B2 HILA Bo801 7 HE =
% 5-A (neoORF) 37 FEl=
= 9z 1 2 3 4

B2 B2 B2 B2

B2 B2 B2 A2

A2 A2 A2 A2

Al Al Al B1

B1 X X X
AT MIC P dol st Ao dq59 A= 7t weitt /i 2 wiAE T, neolRF FE] =9
A= ghe] Qo] MHC & Aol A¥st= sor dF5HA FS 5 Jvk. 28y ol JPEHE=EE —Zri -
=0l k3] Algfatar ofo wel T4 o] We-okst avnE AA Far, olol weh, w2 FE] WS
2t7] wZol o8] AFgET. 3, neoORF FE| == dofo] A AlENAM S7ke] EA7F EAsHA] @471 Wi
of, @AsHA ad A7hAY ZheAs Adu. EF, o5 dadFoziY opy|E= ~?4 ol A
gow, FE=rF HA S 11 AIEZE 7 7Hedol ATHA S 11 A9 EZE= Ao dad=
of 7]Z3te] AFAAUA ASFHA &5). 54 HA dHFAR ERIHA] Fe BE JJJE]E—E e E2 529
2 dgdu. FAE 300 pge] 7 FE|=0) HF SFor 7 JE| =] o] dSHn

7} gAel QolAl, 217 59§ WEIme] 47kA Aol E('AT, B, 'C Y D'E EA)E

AR, ST B, RS Ao, AEAE HR(E) D FAICCE ol SAT WAS AT o
Rl AZBTE. 27 shbe] wpelA(A, B, C % D& AN ABA/T, Ui GAS e PRAAA
75

.
Aoz oA, 0.75 nte] 7 PEIS EL vholdzRE A FAIZ Wk, AAHeR, Fe-10LC
o 4] 0.25 n(0.5 me) FAES A FAIE Wtk 1 gg, 4 AU F GH FAIY WEES F
AA-e-FA7] el ols) EH-1CLCS] 0.25 b AT LA £FVY. DA 1 e EFRE FAE
sl A& olm 4] AAZ AT SR AT, AT ok B, "AT ok% (" @ ey ok D'

FA

7 st doll, @atel Z2-ICLC(L2E=®) 9t 9d MAstEst A3 fe = A 479 5 dst +

7t fEj=e) e A 571K 9] MEER o] Fol A, Z47HE 400 pg/mee] FEolT)
AEE 2o 4L
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4%2] DMSO

4.8 WA 5800 & T HEERXA

4.8 WA 5 mie] A FEF ot}
EEES:

2 mg/mee] & It &2 C

1.5 mg/mée] E]-L-2fol4l

5 mg/me] YEF FtEEAWYAZZ A~
0.9%2] HSIHEFOR o]FojziT],

ZF 1 mel FAF = 0.25 M dEERY EE 4749 HAE= F F 3 0.75 ME 9]

o, AL
74zt 300 pg/mee] =0 Hd 571¢] HE =

3% o]3ke] DMSO

o]

it
A
a
ot
ol
o

3.6 WA 3.7%¢] + T YEERX~

3.6 WA 3.7 mMe] JAMNUEH

0.5 mg/mee] &7 1 &¥ C

0.375 mg/mee] E&]-L-gte]Al

1.25 mg/mee] YEF FtE25AHEAEZ A~

0.225%2] H3lHEFo|t}.

FAb: 7k welsh Ao, 47b AT oFRe] 27e shie] A= sah FaAg. WA AR FHE, AT B
A AN, AU, ABY Fol H3 Bo] FAlela, AT ok BE AIY, AU, ASY Fol $3 Fo] FAIR
A9) B 74 WAs Aol 7 AP AT kRS FAF AHo] Ttk AT sl wx ey gma 4

)
Fo] AElel SRl @ i SNety SAE A7 45 0 93 Aol

A

wale stglol/HAE do)| uwe} FojyEth, wiale] sglolw] g2k Hoo] el Hlel Zo] A1Y, A4Y,
A8, A15Y 2 2226 EAEHT, BAE g oA, WAL A8AU(A13F) L A169YU (H255) o] FojHT),
Holx 3he] gaFo] WAlg AFgHte BE xS S diste] Hrpeith Syl fFE dA o BE Al
AE D A4 GA B Al MAHSZ(F2E)S AlFte=rd, a2 Welshz dAo tiste] Hri3ic).
Al 12

A% Folge] 9yl AL A

HAE= AN, 87 ® 60 UER 57149 HE|=R o] FolA HAE = E(
AAAG (2 mM) S AFEF 2 mg/meEZ ] 34 @ 400 pg/mle] HFE FE= F
ol o3 AzaAt. Az Fol, HE|=S 25 m Z PES FHGMERI W
Agtol e mlo]A(# 375418) W& 1 m ¥HEE Hulsigitt.

£ 3)& DMSO FollAel &3 2 DaW/
= 2 4%9] HF DNSO w29 ¥
3 4612)E ARgste] oAFsta, WA

X6

% 39 Br= 9 A
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[0628]

[0629]

[0630]

[0631]
[0632]

[0633]

[0634]

ZIHSd 10-2018-0016531

Fod Ax2S s ALY ukeb o] 0.75 mle] E 3% 0.25 me] YE=RI EFFFo M 379 A8E Ax
SHITE. 1 Ty, AIRE 0, 4 B 643 Fek Aol a1, RP-HPLCOl el A aith(E 7). 5719l HE= F
4700l thstel W7l FEEA] erskth. A4z Al4AIRE 9L Al6A ROl 14%ell A 17% B 18%E TS J“E]E
CS6919¢F H® A2 A9 ofgte] F/HF FHEST. 20T A AFelA FEE upel o], =
CS6919 H (CS6934(E E5F Fd4ol yehd) = oyt E-=o fAdA st slazem s A ? A

o]

(A Aol oa yebd viel 25). BE FEEY 3l 90% 2R on, o= 643 AR dftHe]d F
o HAF FAGAA dele] FfEl=e] by % 240l QIS YEHIT
X7

AEE@del £ L AL Aol Fo % 39 g4 aoh

0 E 3+ 78 93| 5 2eR |5 02 | w5 | 2eu

AEE

CS6919 7786,28 | 125672 9042 86.1 3.9

56931 9014.82 | 198.6 921342 | 97.84 2.16

(56934 6147.14 | 244.48 6391.63 | 86.17 3.83

CS7416 5588.42 | 143.98 61324 | 97.65 2.35

56941 714091 | @ 714091 | 100 0

34

T8 3 F AP
93% 97%

95% 95%
95% 94%
95% 95%
93% 93%
5]

A E % AUP
106% 108%
110% 110%
107% 108%
109% 109%
107% 107%

Z2-ICLC oA . A2 Aol A,
0.25 Ml EE®), ALdA 64]

= §38ta(0.75 m¢ FHE= F +
Edy
tEo] AEERMUTIAA AL B
e

shar, g7 el tﬂra} ﬂ}"* *Xl*& Al
EE AHgste] TR A=ell diste] Xéébﬂﬂr 24/\17P A= Fell, AR PRE AREste], T 6o WEhdl vhet
gol tre T8 W mAe i s Wrkekd 215 Aol e = Fah A 63 AE o E9
SICLCO] Ab= el Apol7k glolom, o= dE=®o] dejo] Al - (DMSO[4%], D5W, 5mi AAlated, g
=)ol ofal] PFe A ke, AedA Hu 6413 ek AF FolFAA HAEGES HEiT
Ao 13

HE Ad dele] A%

PE=E A% AL shrlek 2vh: fE =9 7 &2 72 400 pg/mee] si=o] Ho 57pA 9] JEER o] Fo
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[0635]
[0636]
[0637]

[0638]

[0639]
[0640]
[0641]

[0642]

[0643]

[0644]
[0645]
[0646]
[0647]
[0648]
[0649]
[0650]
[0651]
[0652]
[0653]
[0654]
[0655]

[0656]

4 WA 8%2] DMSO
4.6 WA 4.809] ¢ F YrEZXA

5 mMe] MAAEF ol

org3tE 98 Alg% = S%A(bulking agent)= & & Y2EZ~(DoW)oltt. HFE AP AE wjEg~
EAd 71 %3t =4E AR} FAF DA (Modulated differential scanning calorimetry, MDSC) ©lo]E&=
Zb -24°C 2 -56°ColA] 2709 & Feo] :(Tg')o] &4 = DSOS &0z e -67ColA 9 wd u-g
Abgtth, Zdoll 7]&xshed, Dol frel el -43Telth. MDSC dlele= DMS09] &A7F frel ol 25E
A7l A AAFET. olEdk Aol Yxete], HEl=e FAAR A rteAds 27k FUhe F
Fars 9@ EYIEAS Abgste] FAAT. &7]9 AFS MDSC #AS AFgste] HAbsATH(E 7 U

9):
1. 5% D5W 2 0.8% DMSO

2. 10% =22~ 9 0.8% DMSO
3. 10% EFEgz2 2 0.8% DMSO
471
olA7} @& Do
Az Az
B} FAAZ

58l
0.8% DMSO2] Zx)&}e],
AeIA o=

RUEHAT:
1. 20.00°C A

o,
ofk

3 s}
2. 5.00% 5 &

3. 60%&nttk +/- 1.00C =4
4. dlolg A% ON

5. =70C7HA] 1.00C/&9] &=
6. ~70Coll A B3}

7. 5.00% 5% T&

8. 20.00C74] 1.00°C/#¢] &%
B s}

10. dlol8 A#: OFF

rE
ot

9. 20.00TCol A

TAAX. MDSCE AH&3 freE] ol
5 dehti(E 8 ¥ = 7 A = 9).
UFERATE, RE 374¢]

= AL 7H7 59T,

£ gfake A¥S sA0Rxe] AdEes

AFGE -50ToNA A FeF TAAF

LE(T)E AAsen,
HloTE =
ARGl A 2719 el del7k EAstSih. o)
-42°C ¥ -50Ce 7HE v di frEl A
A AFETE

Aol diske] 3
EfdgRs e
A
AR5 ) B8 Z2Ie Abgste] MSCol ols] EAshelth,

¥ Fsd AL

W3} (ramp)

HoH( & 12).

DMSOS] &-§o] =
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[0657]

[0658]

[0659]

[0660]

[0661]

[0662]

ZIHSd 10-2018-0016531

* 8

10% =122~ 2 0.8% DMSO2] MDSC 4]

A9 A 2x(T) [$8(T) NSO 8-8-(T)  (Tg'l(*Cy  Hg2{°C)

5% DSW-0.8% DMSO 2 -18.2 -0.38 -67.86 -24.27 +59.17

5% D5W-0.8% DMSO &} A7 N/A N/A INA -33.31 -02.86

10% =8l 22-0.8% DMSO B+ -12.64 -1.25 -68.06 -24.4 -42.55

10% =8l $Eat22-0.8% DMSO B4 IN/A N/ A INA -24.4 -39.2

=

10% =52 2-0.8% DMSO €5  |-11.36 -0.26 -67.87 -23.53 -50.31

10% = 22-0.8% DNSO FAF N/A IN/A VA -31.21 N/A
5AA2E 2700 W3 vl g Agle] Amakger], W3 vlelde] et AF WEY~E FAAZAY]
71l 14%’5}11 eFokgol dAEHAT. /1] 1.8 mb By A=A nle]d (AR Ate] ¥ (Thermo Scientific)) U

o] 5% D5W 2 0.8% DMSO A& 1 mbS AR Alo]FS AME3le] THAARAHI(-H0TE 2 9 2412 53
A, -15 coﬂﬁ 20A17F B¢t 75 mtorrol A dxF Ax D 75 mtorr I A 20CAA SAIZFY] o)z} Ax).
Hkold o 101517} EABHA k= o] #EENOH, A vpo]de] ulttol A 2k oA o] FHEje] N X
5 DMSO 2 D5W7F Q1A= AT,

=4 H —
A Ai}ﬂ(plram) 2 dAF g ool Hx st

A
= = R
o] EAetA Fa(= 10), FAUAE AtolEo] AngS AAMSIT
x9

DHOS ! ERR R, $ams Ei DSHE HASHE WE=ol Ao Aol FAAR detey

= A Az 2xWg £ levls/aR
9A 2% %4 (32 o AR T
A1 ZH)
2= 20°C N/A
57z -50°C N/A 70 (2xw3
54 -50°C ; 120 188 (%A1}
Az} Az -35°C S m torr 1800 15 (=3
Az A% -30°C Timtorr (MU o0/ 5 exws
mtorrol] =%
o W7R|
(1800+-)
oA Ax | 20°C 7Smtorr | N/A 150/ 50 (£=man
oA Ax 20°C Timtorr  [FEY7E 75 | NA se st 75
mtorrol =49 mtorrol] =93
e b ] 7}A] (220%)
(1800%)
A W@ AEW st 600 Torr2 MAPA 73, 760(H71X)e] A &tx, 29Fstx, 253

AelZe] EBA g DO B DSOS FFshs AP sl galsa §§HE ¢, EHTRA-DISO =
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sel &

1l ol g 7

0

FAS AR
Ft2 8] weke] pKazt

AIR)

=

=1
=

L
a

2.34
3.36

1 eny
(s}
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=
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i npKa
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K
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TSGSSTALPGSNPSTMDS
G5GD

H* 12

LLTORNTSGTTFTLLGVSDYP
ELQVPLFLYFLA

DGVSEEFWLVDLLPSTHY
T

DSAVDHGHPNRSALSLTPGL
RIGPSGLFLVFLA

DVTYDGHPVYLGSPFYTVEA
St

ALSLTPGLRIGPSGLFLVFLAE
SAVDKGHPNRS

EYWHKVLDGELEVAPEYPQ
STARDWL

PIDTSKTDPTVLLFMESQYS
QLGGD

GLEQLESIHNFEKLTEWTSS

NNSKKKWFLFODSKKIQVE
QPQ

GMDQSILFL

SKRGVGAKTLLLPDPFLFWP
CLEGTRRSL

TTTSVKKEELVLSEEDFQG

SLPKSFKRKIFVVSATKGVPA

ITPGAQ GNSD
EEFNRRVRENPWDTOL
WMAFVAFGDE DMHLRRNRLIVVDLFHGOL

EDSKYONLLPFFVGHENM
LLVSEE

TKROVILLHTELERFLEYLPLR
F

TTSGDERLYPSPTFYIHEN

TKORDLLVVAHDLUWKMSP

YLGLFE RTGDAKPS
ESKLFGDPDEFSLAHLLEP HRPRPFSPGKQVSSAPLFML
FRQYYL DLYN
TISLLLIFYNTKEIARTEEH PENDDLFMMPRIVDVTSLA
OF TEGG

ETYSRSFYPEHSIKEWLIG
MELVFY

RPAGRTQLLWTPAARTAM
AEVGPGHTP

TLDDIKEWLEDEGOVLNI
OMRRTLHK

DPNKYPVPENWLYKEAHQL
FLE

NHSAKFLKELTLAMIDELE
ENFRG

SHTQTTLFHTFYELLIGKNKH
K

KAHVEGDGVVEEHNRYHPF
LYDRET

DGGROAHSGPRRHSGAGPK
PSSSEWAVCWAR

EAAFSVGATGHTDYPTAL
RHYLDNHG

STLPVISDSTTKRRWSALVIG
L

IGALNPKRAAFFAEHYES
WE

GSYLVALGAHTGEES

ERLEIQNFSKLLNDNIFYM
S

RARQILIASHLPFYELRHNQY
ES

LDVLORPLSPGNSEFLTAT
ANYSK

LPVFIGNIAVNHAPVSLRPG
LGLPPGAPPGTVP

SAVSAASIPAMHINGATN
GGGS

VACLAAS"' HGSAWLVPGE

ISSLFVSYFLYRVYFHFE

lDF‘I FGSS\:
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[0678]

LVDOWRWGY

DRSVLAKKLIFVTLVFRHGD
RSPID

SRYNFDWWY 7.695 X
DHAPEFPAREMLLKYQKL
LCQERYFL 7.155

VEQGHVRVGPDVWTHPAFL
A

SYLREDLGQLEYKYQYAY
FRMGIHHPD

ADRRRQRSTFRAVLHFVE
GGESEE

SGSSTPAMLFPAPAAHRTLT
YiSQ

GTKALQLHSIAGRWPRMEP
WWVVESMSLGVP

AIYHKYYHYLYSYYLPASLI
NMVD

9.075

TIKNSDKNVVLEHFG

KQGWTTEGIWKDVYHIL

9.555 3

RLVLGKFGDLTNNFSSPHAR

AHNSSLFVSYFLYR

9.585

YLLPKTAVVLRCPALRVRKP

SGOPAPEETVLFLGLLHGL
LLILRRLRGG

10,795 X

LENNANHDETSFLLPRKESN
WD

KQYLDHSGNLMSMHNIK
IEMFQLLRG

KKMITNLSREVYRPDTRAVY

SMWKGELYRONRFASSK
ESAKLYGS

GOSFFVRNKKVRTAPLSEGP
HSLG

LRVFIGNIAVNHAPYSLRP
GLGLPPGAPPGTVP

KMORRNDDKSILMHGLYSL
RESSRG

DVGVNSLQQYYLSPDLHF
SLIQKENLD

DHVSHLLSATIPNALEFAD
WIG

HKSIGQPKLSTHPFLCPKPOQ
KMNTSLGOHLTL

NTDKGNNPEGYLPSHYKRY
OMLLSDRFL

DPDVGVNSLQQYYLSPDL
HFSL

WOGPPENDMULLKEICGSLIP

LHFIMPEKFSFWEDFEE

PRVDLOGAELWKRLHEIGTE
MITK

DPLMTCSEPERLTEILFGR
AELE

DHAPEFPAREMLLKYQKLLS
QER

TLKEEVNELQYRQKOLELL
ITNLMRGVD

SSELTAVNFPSFHVTSLKLM
VSPTS

LKEMNEKVSFIKNSLLSLD
SQVGHLGD

EVVGGYTWPSGNIYOGYW
AQGKR

YFDVVERSTEKIVDTSLIFN
|

GSTLSPVPWLPSEEFTLWSS
LSPPG

3.125 &§:§\\\

VARNYLREAVSHNASLEY
AILRD

GSGALGAVGATIKVPRNOD
WL

-

AAAFPSQRTSWEFLOSLY
SIKQEKPA

GDRAYKATDFVADWAGTFK
MVFTPKDGSG

R
N
4.345 \\:§x§§

NNGPVTILQRIHHMAAS
HVNITS

LSPREEFLRLCKIKIMMRSIO

LMSNLAFADFCMRMYL

GALGAVGATKVPRNODWL
GVSROLRTKA

YRMYQKGCGETSTNLIASIF
A

VOLSIQDVIRRARLSTVPTA
CGRVALRSGWI

PAAGDFIRFRFFOLLRLER
FF

AVGATKVPRNODWLGVSR
Gt

LNYLRTAKFLEMYGVYDLH
PYYG

GAVGATKYPRNQDWL

FKMDROQGVTQVLSCLSY!
SALGMMT

EGPMHQWVSYQGRIPYPR
PGMCPSKT

LTHEKFSLKKSFNFFDEYF

AHRGGEKQHLLPVFSRLALR
LPWRHSVQL
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18R

(8y/

KLAWRGRIS55GCPSMITSPP
SPMFGMTLHT

SLTEESGGAVAFFPGNLSTSS
SA

3.125

AQRKLYGDVMHENFTNLLS
VGHOP

DSLHIQATYISGPVLAGSG
D

3.585

SRNTGHLHPTPRFPLLRWT
QEPOPLE

SHNELADSGIPENSFNVSSL
VE

VPRIAELMNKKLPSFGPYLE

KHLPGYNFPGNQWNPVEG

ILPFS

GRMSPSQFARYPGYVGSPL
AAMNPK

L PDF\'C’"LEOJ ESHNFEKLTE

DATFSDGSLGOLVKNTSATY
ALS

DEQGREAELARSGPSAAGP
VRLKPGLVPGL

RRGGALFASRPRFTPL

SAAEALELNLDEESIHPVHSS
ILGQE

PGGEDSGELITDAHELGVAHP
PGY

PETGEIQVKTFLDREQRESYE
LKY

VSGLEQLESHNFEKL

GLEQLESIINFEKL

LPDEVSGLEGLESHNFEKL

TTVTHERKGAKVYNPRIQEV
GKGARK

RYNSTAATNEVSEVTVFSKS
PVT

KGEKNGMTFSSTKDYVYNNY

VSWGKKYQPIDSILADWNE
DIEAFEMMEKD

GHOKLPGKIHLFEAEFTQVA
KKEPDG

TSRRLTGLLDHEVQAGRQ

SPIKLVOQKVASKIPFPDRITEE
SV

RGQIKLADFRLARLYSSEESR

PLMQTELHQLVPEADPEEM

A 3.585
TFPKIIQMLARDFLDEY 6.975
LLDILDTAGREEYSAMRDQY

MRT 4.205
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[0680]

NI LHQEELIAQIKWEIEAKM

EQK

VPDINMEKKLRKIRAQTOK
HLDLYARDG

5.525 L
X

10.285

HPEFANPOSMEYISDVVDE
ViQN

SEIDFPMARSKLLKKKLPSKD
L

AR
10385 N\

EDSDKLFESKAELADHGKF

4.365

MPPPGALMGLALKKKSIPQ
TN

10.845

SGARIGAPPPHATATSSSSF
MPGTWGREDL

7.845

LGETMGQVTEKLQPTYMEE
T

R
PR
X

3795 NN

TWAGHVSTALARPLGAPW

AEPGSCGPGTN 7155 NN
WTPAAPTAMAEVGPGHTP N
AHPSQGAVPP 6.015 \
EQGPWOSEGOQTWRAAGG §
RVBVPCPAAGPG 6435 N\
LARDIPPAVTGKWKLSDLRR R
YGAVPSG 10,685
KGASLDAGWGSPRWTTTR N
MTSASAGRSTRA 12.405 NY

LSYPFTCGYNFGDSIEDLE!

2.835

VTSPEASPVTFPAAAFPTAS
PANKD

9.885 N

DSPAGPRRKECTMALAPNF
TANNR

PSTANYNSFSSAPMPQIPVA
SVTPT

5.925

SAVSAASIPAEHINQATNGG

G5

NNOTNSPTTPNFGSSGSFN
LENSGD

L
5,125 &X\\ NN

3.085

GTEPEPAFQDDAVNAPLEF
KMAAGSSG

N

TNGPEKNSSSFPSIVDYAAS
GPRKL

PAPFPAVPKEHPAPPAFPPA
SAPTP

9.625 X
R

\
7.815 3

MSQDIKIKADEQIESMTYSTE
RKT

N
4.725 R
R

PAHPSQGAVPPSRAAAEPH
LKPSPSELQTA

SGSPPLRVSYGDFSQEFSP!
QEAGQD

RQRRGRLGLPGEAGLEGFEP
SDALGPD

4725 N

AESAQRGGPNGGGEQSAN
EF

AAVRPEQRPAARGSRY

.
3.965 &yi\ N
12.405 M
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SIHS31 10-2018-0016531

<110> THE BROAD INSTITUTE INC.

<120> FORMULATIONS FOR NEOPLASIA VACCINES AND METHODS OF PREPARING
THEREOF

<130> 47608.99.2011

<140> PCT/US2016/036605

<141> 2016-06-09

<150> 62/172,890

<151> 2015-06-09

<160> 287

<170> PatentIn version 3.5

<210> 1

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 1

Lys Tyr Asn Asp Phe Asp Ser Glu Pro Met Phe Leu Phe Ile Val Phe

1 5 10 15
Ser His Gly Ile Leu Val Asn His Met Leu Ile Val Val Met
20 25 30
<210> 2
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 2
Pro Pro Tyr Pro Tyr Ser Ser Pro Ser Leu Val Leu Pro Thr Glu Pro
1 5 10 15

His Thr Pro Lys Ser Leu Gln Gln Pro Gly Leu Pro Ser
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20 25

<210> 3

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 3

Asn Pro Glu Lys Tyr Lys Ala Lys Ser Arg Ser Pro Gly Ser Pro Val

1 5 10 15

Val Glu Gly Thr Gly Ser Pro Pro Lys Trp Gln Ile Gly Glu Gln Glu
20 25 30

Phe

<210> 4

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 4

Gly Thr Tyr Leu Gln Gly Thr Ala Ser Ala Leu Ser Gln Ser Gln Glu

1 5 10 15

Arg Pro Pro Ser Val Asn Arg Val Pro Pro Ser Ser Pro Ser Ser Gln

20 25 30

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

<213> Artificial Sequence
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 5

Ala Glu Ser Ala Gln Arg Gln Gly Pro Asn Gly Gly Gly Glu Gln Ser

1 5 10 15

Ala Asn Glu Phe

20

<210> 6

<211> 29

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 6

Glu Pro Asp Gln Glu Ala Val Gln Ser Ser Thr Tyr Lys Asp Cys Asn

1 5 10 15
Thr Leu His Leu Pro Thr Glu Arg Phe Ser Pro Val Arg
20 25
<210> 7
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 7
Leu Lys Asp Ser Asn Ser Trp Pro Pro Ser Asn Lys Arg Gly Phe Asp
1 5 10 15

Thr Glu Asp Ala His Lys Ser Asn Ala Thr Pro Val Pro

20 25

<210> 8
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<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 8
Gly Ala Ser Arg Arg Ser Ser Ala Ser Gln Gly Ala Gly Ser Leu Gly
1 5 10 15
Leu Ser Glu Glu Lys Thr Leu Arg Ser Gly Gly Gly Pro
20 25
<210> 9
<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 9

Lys Lys Glu Lys Ala Glu Lys Leu Glu Lys Glu Arg Gln Arg His Ile

1 5 10 15

Ser Lys Pro Leu Leu Gly Gly Pro Phe Ser Leu Thr Thr His Thr Gly

20 25 30

<210> 10

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 10
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=T

Ser Pro Thr Glu Pro Ser Thr Lys Leu Pro Gly Phe Asp Ser Cys Gly

1 5 10 15

Asn Thr Glu Ile Ala Glu Arg Lys Ile Lys Arg Ile Tyr Gly Gly Phe
20 25 30

Lys

<210> 11

<211> 33

<212> PRT

<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 11
Glu Cys Gly Lys Ala Phe Thr Arg Gly Ser Gln Leu Thr GIn His Gln
1 5 10 15
Gly Ile His Ile Ser Glu Lys Ser Phe Glu Tyr Lys Glu Cys Gly Ile
20 25 30

Asp

<210> 12

<211> 29

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 12

Ser His Val Glu Lys Ala His Ile Thr Ala Glu Ser Ala Gln Arg Gln

1 5 10 15
Gly Pro Asn Gly Gly Gly Glu Gln Ser Ala Asn Glu Phe
20 25

<210> 13
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<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 13

Pro Ile Glu Arg Val Lys Lys Asn Leu Leu Lys Lys Glu Tyr Asn Val

1 5 10 15

Ser Asp Asp Ser Met Lys Leu Gly Gly Asn Asn Thr Ser Glu Lys Ala

20 25 30

Asp

<210> 14

<211> 32

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 14

His Lys Ser Ile Gly Gln Pro Lys Leu Ser Thr His Pro Phe Leu Cys

1 5 10 15

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

20 25 30

<210> 15

<211> 20

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 15
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Ala Glu Ser Ala Gln Arg Gln Gly Pro Leu Gly Gly Gly Glu Gln Ser
1 5 10 15
Ala Asn Glu Phe
20
<210> 16
<211> 33
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 16

Lys Pro Lys Lys Val Ala Gly Ala Ala Thr Pro Lys Lys Ser Ile Lys

1 5 10 15

Arg Thr Pro Lys Lys Val Lys Lys Pro Ala Thr Ala Ala Gly Thr Lys
20 25 30

Lys

<210> 17

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 17

Ser Lys Leu Pro Tyr Pro Val Ala Lys Ser Gly Lys Arg Ala Leu Ala

1 5 10 15
Arg Gly Pro Ala Pro Thr Glu Lys Thr Pro His Ser Gly Ala Gln Leu
20 25 30

Gly

<210> 18
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<211> 29

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 18

Glu Gln Gly Pro Trp Gln Ser Glu Gly Gln Thr Trp Arg Ala Ala Gly

1 5 10 15

Gly Arg Val Pro Val Pro Cys Pro Ala Ala Gly Pro Gly
20 25
<210> 19
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 19
Ser Gly Ala Arg Ile Gly Ala Pro Pro Pro His Ala Thr Ala Thr Ser
1 5 10 15
Ser Ser Ser Phe Met Pro Gly Thr Trp Gly Arg Glu Asp Leu

20 25 30

<210> 20

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 20

Lys Leu Ala Trp Arg Gly Arg Ile Ser Ser Ser Gly Cys Pro Ser Met

1 5 10 15
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Thr Ser Pro Pro Ser Pro Met Phe Gly Met Thr Leu His Thr
20 25 30

<210> 21

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 21

Asp Ser Ala Val Asp Lys Gly His Pro Asn Arg Ser Ala Leu Ser Leu

1 5 10 15

Thr Pro Gly Leu Arg Ile Gly Pro Ser Gly Ile Pro Gln Ala Gly Leu

20 25 30

<210> 22

<211> 26

<212> PRT

<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 22
Leu Leu Thr Asp Arg Asn Thr Ser Gly Thr Thr Phe Thr Leu Leu Gly
1 5 10 15
Val Ser Asp Tyr Pro Glu Leu Gln Val Pro

20 25

<210> 23
<211> 29
<212> PRT
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 23

Leu Thr Asp Leu Pro Gly Arg Ile Arg Val Ala Pro Gln Gln Asn Asp

1 5 10 15
Leu Asp Ser Pro Gln Gln Ile Ser Ile Ser Asn Ala Glu
20 25
<210> 24
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 24
Lys Gly Ala Ser Leu Asp Ala Gly Trp Gly Ser Pro Arg Trp Thr Thr
1 5 10 15

Thr Arg Met Thr Ser Ala Ser Ala Gly Arg Ser Thr Arg Ala

20 25 30
<210> 25
<211> 32
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 25
Phe Arg Leu Ile Trp Arg Ser Val Lys Asn Gly Lys Ser Ser Arg Glu
1 5 10 15
GIn Glu Leu Ser Trp Asn Cys Ser His Gln Val Pro Ser Leu Gly Ala

20 25 30

<210> 26
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<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 26
Gly Lys Ser Arg Gly Gln Gln Ala Gln Asp Arg Ala Arg His Ala Ala
1 5 10 15
Gly Ala Ala Pro Ala Arg Pro Leu Gly Ala Leu Arg Glu Gln
20 25 30
<210> 27
<211> 33
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 27

Leu Leu Thr Asp Arg Asn Thr Ser Gly Thr Thr Phe Thr Leu Leu Gly

1 5 10 15

Val Ser Asp Tyr Pro Glu Leu Gln Val Pro Ile Pro Gln Ala Gly Leu

20 25 30

<210> 28

<211> 29

<212> PRT

<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 28
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Arg Gly Leu His Ser Gln Gly Leu Gly Arg Gly Arg Ile Ala Met Ala
1 5 10 15
Gln Thr Ala Gly Val Leu Arg Ser Leu Glu Gln Glu Glu
20 25
<210> 29
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 29

Pro Gln Leu Ala Gly Gly Gly Gly Ser Gly Ala Pro Gly Glu His Pro

1 5 10 15
Leu Leu Pro Gly Gly Ala Pro Leu Pro Ala Gly Leu Phe
20 25
<210> 30
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 30
Thr Trp Ala Gly His Val Ser Thr Ala Leu Ala Arg Pro Leu Gly Ala
1 5 10 15

Pro Trp Ala Glu Pro Gly Ser Cys Gly Pro Gly Thr Asn

20 25
<210> 31
<211> 20
<212> PRT
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 31
Lys Lys Asn Ile Thr Asn Leu Ser Arg Leu Val Val Arg Pro Asp Thr
1 5 10 15
Asp Ala Val Tyr
20
<210> 32
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 32
Trp Asp Gly Pro Pro Glu Asn Asp Met Leu Leu Lys Glu Ile Cys Gly
1 5 10 15
Ser Leu Ile Pro
20
<210> 33
<211> 31
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 33
Leu Ala Ala Ser Gly Leu His Gly Ser Ala Trp Leu Val Pro Gly Glu

1 5 10 15

GIn Pro Val Ser Gly Pro His His Gly Lys Gln Pro Ala Gly Val
20 25 30
<210> 34

<211> 33
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<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 34

Pro Ile Gln Val Phe Tyr Thr Lys Gln Pro Gln Asn Asp Tyr Leu His

1 5 10 15

Val Ala Leu Val Ser Val Phe GIn Ile His Gln Glu Ala Pro Ser Ser

20 25 30

<210> 35
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 35
Val Ala Gly Leu Ala Ala Ser Gly Leu His Gly Ser Ala Trp Leu Val
1 5 10 15
Pro Gly Glu Gln Pro Val Ser Gly Pro His His Gly Lys Gln
20 25 30
<210> 36
<211> 29
<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 36

Ser Lys Arg Gly Val Gly Ala Lys Thr Leu Leu Leu Pro Asp Pro Phe
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1 5 10 15
Leu Phe Trp Pro Cys Leu Glu Gly Thr Arg Arg Ser Leu
20 25
<210> 37
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 37
Ser Tyr Lys Lys Leu Pro Leu Leu Ile Phe Pro Ser His Arg Arg Ala
1 5 10 15
Pro Leu Leu Ser Ala Thr Gly Asp Arg Gly Phe Ser Val
20 25
<210> 38
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 38
Gly Leu Leu Ser Asp Gly Ser Gly Leu Gly Gln Ile Thr Trp Ala Ser

1 5 10 15

Ala Glu His Leu GIn Arg Pro Gly Ala Gly Ala Glu Leu Ala
20 25 30

<210> 39

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 39
Asp Leu Cys Ile Cys Pro Arg Ser His Arg Gly Ala Phe GIn Leu Leu
1 5 10 15
Pro Ser Ala Leu Leu Val Arg Val Leu Glu Gly Ser Asp Ser

20 25 30

<210> 40
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 40
Asp Ala Ser Asp Phe Leu Pro Asp Thr Gln Leu Phe Pro His Phe Thr
1 5 10 15
Glu Leu Leu Leu Pro Leu Asp Pro Leu Glu Gly Ser Ser Val
20 25 30
<210> 41
<211> 30
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 41
Asp Met Ala Trp Arg Arg Asn Ser Arg Leu Tyr Trp Leu Ile Lys Met
1 5 10 15
Val Glu GIn Trp Gln Glu GIn His Leu Pro Ser Leu Ser Ser
20 25 30
<210> 42
<211> 20

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 42
Leu Ser Val Pro Phe Thr Cys Gly Val Asn Phe Gly Asp Ser Ile Glu
1 5 10 15
Asp Leu Glu Ile
20
<210> 43
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 43
Pro Leu Met Gln Thr Glu Leu His Gln Leu Val Pro Glu Ala Asp Pro
1 5 10 15

Glu Glu Met Ala

20
<210> 44
<211> 32
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 44
Glu Asp Leu His Leu Leu Ser Val Pro Cys Pro Ser Tyr Lys Lys Leu
1 5 10 15
Pro Leu Leu Ile Phe Pro Ser His Arg Arg Ala Pro Leu Leu Ser Ala

20 25 30
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<210> 45
<211> 29
<212> PRT

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 45
Ala His Arg Gln Gly Glu Lys Gln His Leu Leu Pro Val Phe Ser Arg
1 5 10 15
Leu Ala Leu Arg Leu Pro Trp Arg His Ser Val Gln Leu
20 25
<210> 46
<211> 33
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 46

Ala Leu Ser Leu Thr Pro Gly Leu Arg Ile Gly Pro Ser Gly Leu Phe

1 5 10 15

Leu Val Phe Leu Ala Glu Ser Ala Val Asp Lys Gly His Pro Asn Arg
20 25 30

Ser

<210> 47

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
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<400> 47

Asp Ser Ala Val Asp Lys Gly His Pro Asn Arg Ser Ala Leu Ser Leu

1 5 10 15
Thr Pro Gly Leu Arg Ile Gly Pro Ser Gly Leu Phe Leu Val Phe Leu

20 25 30

<210> 48

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 48

Leu Arg Val Phe Ile Gly Asn Ile Ala Val Asn His Ala Pro Val Ser

1 5 10 15

Leu Arg Pro Gly Leu Gly Leu Pro Pro Gly Ala Pro Pro Gly Thr Val
20 25 30

Pro

<210> 49

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 49

Leu Pro Val Phe Ile Gly Asn Ile Ala Val Asn His Ala Pro Val Ser

1 5 10 15

Leu Arg Pro Gly Leu Gly Leu Pro Pro Gly Ala Pro Pro Gly Thr Val

- 118 -

10-2018-0016531



20 25 30

Pro

<210> 50

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 50

Val Ser Trp Gly Lys Lys Val Gln Pro Ile Asp Ser Ile Leu Ala Asp

1 5 10 15

Trp Asn Glu Asp Ile Glu Ala Phe Glu Met Met Glu Lys Asp

20 25 30

<210> 51
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 51
Gly Thr Lys Ala Leu Gln Leu His Ser Ile Ala Gly Arg Trp Pro Arg
1 5 10 15
Met Glu Pro Trp Val Val Glu Ser Met Ser Leu Gly Val Pro
20 25 30
<210> 52
<211> 29
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 52
Ser Gly Gln Pro Ala Pro Glu Glu Thr Val Leu Phe Leu Gly Leu Leu
1 5 10 15
His Gly Leu Leu Leu Ile Leu Arg Arg Leu Arg Gly Gly

20 25

<210> 53
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 53
Tyr Leu Leu Pro Lys Thr Ala Val Val Leu Arg Cys Pro Ala Leu Arg
1 5 10 15
Val Arg Lys Pro
20
<210> 54
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 54
Ile Gly Ala Leu Asn Pro Lys Arg Ala Ala Phe Phe Ala Glu His Tyr
1 5 10 15

Glu Ser Trp Glu

20
<210> 55
<211> 20

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 55
Ser Tyr Asp Ser Val Ile Arg Glu Leu Leu GIn Lys Pro Asn Val Arg
1 5 10 15
Val Val Val Leu
20
<210> 56
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 56
Val Glu Gln Gly His Val Arg Val Gly Pro Asp Val Val Thr His Pro
1 5 10 15
Ala Phe Leu Val
20
<210> 57
<211> 31
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 57
Ala Pro Ala Leu Gly Pro Gly Ala Ala Ser Val Ala Ser Arg Cys Gly

1 5 10 15

Leu Asp Pro Ala Leu Ala Pro Gly Gly Ser His Met Leu Arg Ala

20 25 30
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<210> 58

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 58

Leu Leu Thr Asp Arg Asn Thr Ser Gly Thr Thr Phe Thr Leu Leu Gly

1 5 10 15

Val Ser Asp Tyr Pro Glu Leu Gln Val Pro Leu Phe Leu Val Phe Leu

20 25 30

<210> 59

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 59

Glu Glu Gly Leu Leu Pro Glu Val Phe Gly Ala Gly Val Pro Leu Ala

1 5 10 15

Leu Cys Pro Ala Val Pro Ser Ala Ala Lys Pro His Arg Pro Arg Val

20 25 30

Leu

<210> 60

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 60
Val Gln Leu Ser Ile Gln Asp Val Ile Arg Arg Ala Arg Leu Ser Thr
1 5 10 15
Val Pro Thr Ala Gln Arg Val Ala Leu Arg Ser Gly Trp Ile
20 25 30
<210> 61
<211> 33
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 61
Leu Pro Val Phe Ile Gly Asn Ile Ala Val Asn His Ala Pro Val Ser
1 5 10 15
Leu Arg Pro Gly Leu Gly Leu Pro Pro Gly Ala Pro Pro Leu Val Val
20 25 30

Pro

<210> 62

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 62

Lys Leu Ala Trp Arg Gly Arg Ile Ser Ser Ser Gly Cys Pro Ser Met

1 5 10 15
Thr Ser Pro Pro Ser Pro Met Phe Gly Met Thr Leu His Thr

20 25 30
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<210> 63

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 63

Val Ala Gly Leu Ala Ala Ser Gly Leu His Gly Ser Ala Trp Leu Val

1 5 10 15

Pro Gly Glu Gln Pro Val Ser Gly Pro His His Gly Lys Gln

20 25 30
<210> 64
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 64
Ser Lys Arg Gly Val Gly Ala Lys Thr Leu Leu Leu Pro Asp Pro Phe
1 5 10 15
Leu Phe Trp Pro Cys Leu Glu Gly Thr Arg Arg Ser Leu
20 25
<210> 65
<211> 29
<212
> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 65

Ala His Arg Gln Gly Glu Lys Gln His Leu Leu Pro Val Phe Ser Arg
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1 5 10 15
Leu Ala Leu Arg Leu Pro Trp Arg His Ser Val Gln Leu
20 25
<210> 66
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 66
Ala Glu Ser Ala GIn Arg Gln Gly Pro Asn Gly Gly Gly Glu Gln Ser
1 5 10 15
Ala Asn Glu Phe
20
<210> 67
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 67
Thr Ser Gly Ser Ser Thr Ala Leu Pro Gly Ser Asn Pro Ser Thr Met

1 5 10 15

Asp Ser Gly Ser Gly Asp
20

<210> 68

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 68
Asp Gly Val Ser Glu Glu Phe Trp Leu Val Asp Leu Leu Pro Ser Thr
1 5 10 15

His Tyr Thr

<210> 69

<211> 20

<212> PRT

<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 69
Asp Val Thr Tyr Asp Gly His Pro Val Leu Gly Ser Pro Tyr Thr Val
1 5 10 15
Glu Ala Ser Leu
20
<210> 70
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 70
Glu Tyr Trp Lys Val Leu Asp Gly Glu Leu Glu Val Ala Pro Glu Tyr

1 5 10 15

Pro Gln Ser Thr Ala Arg Asp Trp Leu
20 25

<210> 71

<211> 20

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 71
Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn Phe Glu Lys Leu Thr Glu
1 5 10 15
Trp Thr Ser Ser
20
<210> 72
<211> 26
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 72

Ser Glu Arg Tyr Ile Gly Thr Glu Gly Gly Gly Met Asp Gln Ser Ile

1 5 10 15

Leu Phe Leu Ala Glu Glu Gly Thr Ala Lys

20 25

<210> 73

<211> 25

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 73

Thr Thr Thr Ser Val Lys Lys Glu Glu Leu Val Leu Ser Glu Glu Asp

1 5 10 15
Phe Gln Gly Ile Thr Pro Gly Ala Gln

20 25
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<210> 74

<211> 26

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 74

Glu Glu Phe Asn Arg Arg Val Arg Glu Asn Pro Trp Asp Thr Gln Leu

1 5 10 15

Trp Met Ala Phe Val Ala Phe Gln Asp Glu

20 25

<210> 75
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 75
Glu Asp Ser Lys Tyr Gln Asn Leu Leu Pro Phe Phe Val Gly His Asn
1 5 10 15
Met Leu Leu Val Ser Glu Glu
20
<210> 76
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 76

Thr Thr Ser Gly Asp Glu Arg Leu Tyr Pro Ser Pro Thr Phe Tyr Ile
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1 5 10 15
His Glu Asn Tyr Leu Gln Leu Phe Glu
20 25
<210> 77
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 77
Glu Ser Lys Leu Phe Gly Asp Pro Asp Glu Phe Ser Leu Ala His Leu

1 5 10 15

Leu Glu Pro Phe Arg Gln Tyr Tyr Leu
20 25
<210> 78
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 78
Thr Ile Ser Leu Leu Leu Ile Phe Tyr Asn Thr Lys Glu Ile Ala Arg
1 5 10 15
Thr Glu Glu His Gln Glu
20
<210> 79
<211> 25
<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 79
Glu Thr Tyr Ser Arg Ser Phe Tyr Pro Glu His Ser Ile Lys Glu Trp
1 5 10 15
Leu Ile Gly Met Glu Leu Val Phe Val
20 25
<210> 80
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 80
Thr Leu Asp Asp Ile Lys Glu Trp Leu Glu Asp Glu Gly GIn Val Leu
1 5 10 15
Asn Ile Gln Met Arg Arg Thr Leu His Lys
20 25
<210> 81
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 81
Asn His Ser Ala Lys Phe Leu Lys Glu Leu Thr Leu Ala Met Asp Glu

1 5 10 15

Leu Glu Glu Asn Phe Arg Gly
20

<210> 82

<211> 25

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 82
Lys Ala His Val Glu Gly Asp Gly Val Val Glu Glu Ile Ile Arg Tyr
1 5 10 15
His Pro Phe Leu Tyr Asp Arg Glu Thr
20 25
<210> 83
<211> 27
<212> PRT

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 83
Glu Ala Ala Phe Ser Val Gly Ala Thr Gly Ile Ile Thr Asp Tyr Pro
1 5 10 15
Thr Ala Leu Arg His Tyr Leu Asp Asn His Gly
20 25
<210> 84
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 84
Ile Gly Ala Leu Asn Pro Lys Arg Ala Ala Phe Phe Ala Glu His Tyr
1 5 10 15
Glu Ser Trp Glu
20
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<210> 85

<211> 20

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 85

Glu Arg Leu Ser Ile Gln Asn Phe Ser Lys Leu Leu Asn Asp Asn Ile

1 5 10 15

Phe Tyr Met Ser

20
<210> 86
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 86
Leu Asp Val Leu GIn Arg Pro Leu Ser Pro Gly Asn Ser Glu Phe Leu
1 5 10 15
Thr Ala Thr Ala Asn Tyr Ser Lys
20
<210> 87
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 87

Ser Ala Val Ser Ala Ala Ser Ile Pro Ala Met His Ile Asn Gln Ala
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1 5 10 15
Thr Asn Gly Gly Gly Ser
20
<210> 88
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 88
Ile Ser Ser Leu Phe Val Ser Tyr Phe Leu Tyr Arg Val Val Phe His

1 5 10 15

Phe Glu

<210> 89
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 89
Leu Val Asp Gln Trp Arg Trp Gly Val Phe Ser Gly His Thr Pro Pro
1 5 10 15
Ser Arg Tyr Asn Phe Asp Trp Trp Tyr
20 25
<210> 90
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 90
Asp His Ala Pro Glu Phe Pro Ala Arg Glu Met Leu Leu Lys Tyr Gln
1 5 10 15
Lys Leu Leu Cys Gln Glu Arg Tyr Phe Leu
20 25
<210> 91
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 91

Ser Val Leu Arg Glu Asp Leu Gly Gln Leu Glu Tyr Lys Tyr Gln Tyr

1 5 10 15
Ala Tyr Phe Arg Met Gly Ile Lys His Pro Asp
20 25
<210> 92
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 92
Ala Asp Arg Arg Arg Gln Arg Ser Thr Phe Arg Ala Val Leu His Phe
1 5 10 15

Val Glu Gly Gly Glu Ser Glu Glu

20
<210> 93
<211> 24

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 93
Ala Ile Tyr His Lys Tyr Tyr His Tyr Leu Tyr Ser Tyr Tyr Leu Pro
1 5 10 15
Ala Ser Leu Lys Asn Met Val Asp
20
<210> 94
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 94
Lys Gln Gly Trp Thr Thr Glu Gly Ile Trp Lys Asp Val Tyr Ile Ile
1 5 10 15

Lys Leu

<210> 95

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 95

Ala Ile Ile Ser Ser Leu Phe Val Ser Tyr Phe Leu Tyr Arg

1 5 10

<210> 96

<211> 29
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<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 96
Ser Gly GIn Pro Ala Pro Glu Glu Thr Val Leu Phe Leu Gly Leu Leu
1 5 10 15
His Gly Leu Leu Leu Ile Leu Arg Arg Leu Arg Gly Gly
20 25
<210> 97
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 97
Lys Gln Tyr Leu Asp His Ser Gly Asn Leu Met Ser Met His Asn Ile
1 5 10 15
Lys Ile Phe Met Phe Gln Leu Leu Arg Gly
20 25
<210> 98
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 98

Ser Met Trp Lys Gly Glu Leu Tyr Arg Gln Asn Arg Phe Ala Ser Ser

1 5 10 15

Lys Glu Ser Ala Lys Leu Tyr Gly Ser
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20 25
<210> 99
<211> 33
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 99
Leu Arg Val Phe Ile Gly Asn Ile Ala Val Asn His Ala Pro Val Ser
1 5 10 15

Leu Arg Pro Gly Leu Gly Leu Pro Pro Gly Ala Pro Pro Gly Thr Val

20 25 30

Pro

<210> 100
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 100
Asp Val Gly Val Asn Ser Leu Gln Gln Tyr Tyr Leu Ser Pro Asp Leu
1 5 10 15
His Phe Ser Leu Ile Gln Lys Glu Asn Leu Asp
20 25
<210> 101
<211>
23
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 101
Asp His Val Ser Ile Ile Leu Leu Ser Ala Thr Ile Pro Asn Ala Leu
1 5 10 15
Glu Phe Ala Asp Trp Ile Gly

20

<210> 102
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 102
Asp Pro Asp Val Gly Val Asn Ser Leu Gln Gln Tyr Tyr Leu Ser Pro
1 5 10 15
Asp Leu His Phe Ser Leu Ile
20
<210> 103
<211> 17
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 103
Leu His Phe Ile Met Pro Glu Lys Phe Ser Phe Trp Glu Asp Phe Glu

1 5 10 15

Glu

<210> 104

<211> 23

<212> PRT

- 138 -

10-2018-0016531



<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 104
Asp Pro Leu Met Thr Cys Ser Glu Pro Glu Arg Leu Thr Glu Ile Leu
1 5 10 15
Phe Gln Arg Ala Glu Leu Glu
20
<210> 105
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 105
Thr Leu Lys Glu Glu Val Asn Glu Leu Gln Tyr Arg Gln Lys Gln Leu
1 5 10 15
Glu Leu Leu Ile Thr Asn Leu Met Arg GIn Val Asp
20 25
<210> 106
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 106

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

1 5 10 15
Ser Leu Asp Ser Gln Val Gly His Leu GIn Asp

20 25
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<210> 107

<211> 21

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 107

Tyr Phe Asp Val Val Glu Arg Ser Thr Glu Lys Ile Val Asp Thr Ser

1 5 10 15

Leu Ile Phe Asn Ile

20

<210> 108
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 108
Val Ala Arg Asn Tyr Leu Arg Glu Ala Val Ser His Asn Ala Ser Leu
1 5 10 15
Glu Val Ala Ile Leu Arg Asp
20
<210> 109
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 109

Ala Ala Ala Phe Pro Ser Gln Arg Thr Ser Trp Glu Phe Leu Gln Ser
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1 5 10 15
Leu Val Ser Ile Lys Gln Glu Lys Pro Ala
20 25
<210> 110
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 110

Asn Asn Gly Pro Val Thr Ile Leu Gln Arg Ile His His Met Ala Ala

1 5 10 15
Ser His Val Asn Ile Thr Ser
20
<210> 111
<211> 16
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 111
Leu Met Ser Asn Leu Ala Phe Ala Asp Phe Cys Met Arg Met Tyr Leu
1 5 10 15
<210> 112
<211> 20
<212> PRT

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 112
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Tyr Arg Met Tyr Gln Lys Gly Gln Glu Thr Ser Thr Asn Leu Ile Ala
1 5 10 15
Ser Ile Phe Ala
20
<210> 113
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 113

Pro Ala Ala Gly Asp Phe Ile Arg Phe Arg Phe Phe Gln Leu Leu Arg

1 5 10 15
Leu Glu Arg Phe Phe
20
<210> 114
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 114
Leu Asn Tyr Leu Arg Thr Ala Lys Phe Leu Glu Met Tyr Gly Val Asp
1 5 10 15
Leu His Pro Val Tyr Gly
20
<210> 115

<211> 25
<212

> PRT
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 115
Phe Lys Met Asp Arg Gln Gly Val Thr Gln Val Leu Ser Cys Leu Ser
1 5 10 15
Tyr Ile Ser Ala Leu Gly Met Met Thr
20 25
<210> 116
<211> 19
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 116
Leu Thr Lys Leu Lys Phe Ser Leu Lys Lys Ser Phe Asn Phe Phe Asp
1 5 10 15

Glu Tyr Phe

<210> 117

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 117

Leu Leu Thr Asp Arg Asn Thr Ser Gly Thr Thr Phe Thr Leu Leu Gly

1 5 10 15

Val Ser Asp Tyr Pro Glu Leu Gln Val Pro Leu Phe Leu Val Phe Leu
20 25 30

Ala
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<210> 118

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 118

Asp Ser Ala Val Asp Lys Gly His Pro Asn Arg Ser Ala Leu Ser Leu

1 5 10 15

Thr Pro Gly Leu Arg Ile Gly Pro Ser Gly Leu Phe Leu Val Phe Leu

20 25 30

<210> 119

<211> 33

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 119

Ala Leu Ser Leu Thr Pro Gly Leu Arg Ile Gly Pro Ser Gly Leu Phe

1 5 10 15

Leu Val Phe Leu Ala Glu Ser Ala Val Asp Lys Gly His Pro Asn Arg

20 25 30

Ser

<210> 120

<211> 25

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 120
Pro Ile Asp Thr Ser Lys Thr Asp Pro Thr Val Leu Leu Phe Met Glu
1 5 10 15
Ser Gln Tyr Ser Gln Leu Gly Gln Asp
20 25
<210> 121
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 121
Asn Asn Ser Lys Lys Lys Trp Phe Leu Phe Gln Asp Ser Lys Lys Ile
1 5 10 15
GIn Val Glu Gln Pro Gln
20
<210> 122
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 122
Ser Lys Arg Gly Val Gly Ala Lys Thr Leu Leu Leu Pro Asp Pro Phe

1 5 10 15

Leu Phe Trp Pro Cys Leu Glu Gly Thr Arg Arg Ser Leu
20 25
<210> 123

<211> 25
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<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 123

Ser Leu Pro Lys Ser Phe Lys Arg Lys Ile Phe Val Val Ser Ala Thr

1 5 10 15

Lys Gly Val Pro Ala Gly Asn Ser Asp

20 25

<210

> 124

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 124

Asp Asn His Leu Arg Arg Asn Arg Leu Ile Val Val Asp Leu Phe His

1 5 10 15

Gly Gln Leu

<210> 125

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 125
Thr Lys Arg GIn Val Ile Leu Leu His Thr Glu Leu Glu Arg Phe Leu
1 5 10 15

Glu Tyr Leu Pro Leu Arg Phe
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20
<210> 126
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 126
Thr Lys Asp Arg Asp Leu Leu Val Val Ala His Asp Leu Ile Trp Lys

1 5 10 15

Met Ser Pro Arg Thr Gly Asp Ala Lys Pro Ser
20 25
<210> 127
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 127
His Arg Pro Arg Pro Phe Ser Pro Gly Lys Gln Val Ser Ser Ala Pro
1 5 10 15
Leu Phe Met Leu Asp Leu Tyr Asn
20
<210> 128
<211> 23
<212>
PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 128
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Pro Glu Asn Asp Asp Leu Phe Met Met Pro Arg Ile Val Asp Val Thr
1 5 10 15
Ser Leu Ala Thr Glu Gly Gly
20
<210> 129
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 129
Arg Pro Ala Gly Arg Thr Gln Leu Leu Trp Thr Pro Ala Ala Pro Thr
1 5 10 15
Ala Met Ala Glu Val Gly Pro Gly His Thr Pro
20 25
<210> 130
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 130
Asp Pro Asn Lys Tyr Pro Val Pro Glu Asn Trp Leu Tyr Lys Glu Ala

1 5 10 15

His GIn Leu Phe Leu Glu
20

<210> 131

<211> 22

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 131
Ser His Thr Gln Thr Thr Leu Phe His Thr Phe Tyr Glu Leu Leu Ile
1 5 10 15
Gln Lys Asn Lys His Lys
20
<210> 132
<211> 30
<212> PRT
<213> Artificial Sequence

<220><221> source
<

223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 132
Asp Gly Gly Arg Gln His Ser Gly Pro Arg Arg His Ser Gly Ala Gly
1 5 10 15
Pro Lys Pro Ser Ser Ser Glu Trp Ala Val Cys Trp Ala Pro
20 25 30
<210> 133
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 133
Ser Thr Leu Pro Val Ile Ser Asp Ser Thr Thr Lys Arg Arg Trp Ser
1 5 10 15
Ala Leu Val Ile Gly Leu
20
<210> 134

<211> 15
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<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 134

Gly Ser Tyr Leu Val Ala Leu Gly Ala His Thr Gly Glu Glu Ser

1 5 10 15

<210> 135
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 135
Arg Ala Arg Gln Ile Leu Ile Ala Ser His Leu Pro Phe Tyr Glu Leu
1 5 10 15
Arg His Asn Gln Val Glu Ser
20
<210> 136
<211> 33
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 136
Leu Pro Val Phe Ile Gly Asn Ile Ala Val Asn His Ala Pro Val Ser
1 5 10 15
Leu Arg Pro Gly Leu Gly Leu Pro Pro Gly Ala Pro Pro Gly Thr Val
20 25 30

Pro
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<210> 137

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 137

Val Ala Gly Leu Ala Ala Ser Gly Leu His Gly Ser Ala Trp Leu Val
1 5 10 15
Pro Gly Glu Gln Pro Val Ser Gly Pro His His Gly Lys Gln
20 25 30
<210> 138
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 138
Asp Ala Ser Asp Phe Leu Pro Asp Thr Gln Leu Phe Pro His Phe Thr

1 5 10 15

Glu Leu Leu Leu Pro Leu Asp Pro Leu Glu Gly Ser Ser Val
20 25 30
<210> 139
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 139
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Asp Arg Ser Val Leu Ala Lys Lys Leu Lys Phe Val Thr Leu Val Phe
1 5 10 15
Arg His Gly Asp Arg Ser Pro Ile Asp

20 25

<210> 140
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 140
Val Glu Gln Gly His Val Arg Val Gly Pro Asp Val Val Thr His Pro
1 5 10 15
Ala Phe Leu Val
20
<210> 141
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 141
Ser Gln Ser Ser Thr Pro Ala Met Leu Phe Pro Ala Pro Ala Ala His
1 5 10 15
Arg Thr Leu Thr Tyr Leu Ser Gln
20
<210> 142
<211> 30
<212> PRT
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 142

Gly Thr Lys Ala Leu Gln Leu His Ser Ile Ala Gly Arg Trp Pro Arg

1 5 10 15

Met Glu Pro Trp Val Val Glu Ser Met Ser Leu Gly Val Pro
20 25 30
<210> 143
<211> 15
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 143
Thr Ile Lys Asn Ser Asp Lys Asn Val Val Leu Glu His Phe Gly
1 5 10 15
<210> 144
<211> 20
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 144
Arg Leu Val Leu Gly Lys Phe Gly Asp Leu Thr Asn Asn Phe Ser Ser
1 5 10 15
Pro His Ala Arg
20
<210> 145
<211> 20
<212> PRT

<213> Artificial Sequence
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 145

Tyr Leu Leu Pro Lys Thr Ala Val Val Leu Arg Cys Pro Ala Leu Arg

1 5 10 15
Val Arg Lys Pro
20
<210> 146
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 146
Leu Glu Asn Asn Ala Asn His Asp Glu Thr Ser Phe Leu Leu Pro Arg
1 5 10 15
Lys Glu Ser Asn Ile Val Asp
20
<210> 147

<211> 20
<212

> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 147
Lys Lys Asn Ile Thr Asn Leu Ser Arg Leu Val Val Arg Pro Asp Thr
1 5 10 15
Asp Ala Val Tyr
20

<210> 148
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<211> 24

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400

> 148

Gly Gln Ser Phe Phe Val Arg Asn Lys Lys Val Arg Thr Ala Pro Leu

1 5 10 15

Ser Glu Gly Pro His Ser Leu Gly

20

<210> 149

<211> 25

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 149

Lys Met Gln Arg Arg Asn Asp Asp Lys Ser Ile Leu Met His Gly Leu

1 5 10 15

Val Ser Leu Arg Glu Ser Ser Arg Gly
20 25
<210> 150
<211> 32
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 150
His Lys Ser Ile Gly Gln Pro Lys Leu Ser Thr His Pro Phe Leu Cys

1 5 10 15
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Pro Lys Pro Gln Lys Met Asn Thr Ser Leu Gly Gln His Leu Thr Leu

20 25 30

<210> 151
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 151
Asn Thr Asp Lys Gly Asn Asn Pro Lys Gly Tyr Leu Pro Ser His Tyr
1 5 10 15
Lys Arg Val Gln Met Leu Leu Ser Asp Arg Phe Leu
20 25
<210> 152
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 152
Trp Asp Gly Pro Pro Glu Asn Asp Met Leu Leu Lys Glu Ile Cys Gly
1 5 10 15
Ser Leu Ile Pro
20
<210> 153
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
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<400> 153
Pro Arg Val Asp Leu Gln Gly Ala Glu Leu Trp Lys Arg Leu His Glu

1 5 10 15

Ile Gly Thr Glu Met Ile Ile Thr Lys
20 25
<210> 154
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 154
Asp His Ala Pro Glu Phe Pro Ala Arg Glu Met Leu Leu Lys Tyr Gln
1 5 10 15
Lys Leu Leu Ser GIn Glu Arg
20
<210> 155
<211> 25
<212> PRT

<213> Artificial Sequence

<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 155
Ser Ser Glu Leu Thr Ala Val Asn Phe Pro Ser Phe His Val Thr Ser
1 5 10 15
Leu Lys Leu Met Val Ser Pro Thr Ser
20 25
<210> 156
<211> 23
<212> PRT

<213> Artificial Sequence
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<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 156
Glu Val Val Gly Gly Tyr Thr Trp Pro Ser Gly Asn Ile Tyr Gln Gly
1 5 10 15
Tyr Trp Ala Gln Gly Lys Arg
20
<210> 157
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 157
Gly Ser Thr Leu Ser Pro Val Pro Trp Leu Pro Ser Glu Glu Phe Thr

1 5 10 15

Leu Trp Ser Ser Leu Ser Pro Pro Gly
20 25
<210> 158
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 158
Gly Ser Gly Ala Leu Gly Ala Val Gly Ala Thr Lys Val Pro Arg Asn
1 5 10 15
GIn Asp Trp Leu
20

<210> 159
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<211> 28
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 159
Gly Asp Gln Tyr Lys Ala Thr Asp Phe Val Ala Asp Trp Ala Gly Thr
1 5 10 15
Phe Lys Met Val Phe Thr Pro Lys Asp Gly Ser Gly
20 25
<210> 160
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 160
Leu Ser Pro Arg Glu Glu Phe Leu Arg Leu Cys Lys Lys Ile Met Met
1 5 10 15
Arg Ser Ile Gln
20
<210> 161
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 161
Gly Ala Leu Gly Ala Val Gly Ala Thr Lys Val Pro Arg Asn Gln Asp

1 5 10 15
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Trp Leu Gly Val Ser Arg Gln Leu Arg Thr Lys Ala

20 25
<210> 162
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 162
Val Gln Leu Ser Ile Gln Asp Val Ile Arg Arg Ala Arg Leu Ser Thr
1 5 10 15
Val Pro Thr Ala Gln Arg Val Ala Leu Arg Ser Gly Trp Ile
20 25 30
<210> 163

<211> 20

<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 163
Ala Val Gly Ala Thr Lys Val Pro Arg Asn Gln Asp Trp Leu Gly Val
1 5 10 15
Ser Arg Gln Leu
20
<210> 164
<211> 15
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"

<400> 164

Gly Ala Val Gly Ala Thr Lys Val Pro Arg Asn Gln Asp Trp Leu

1 5 10 15

<210> 165

<211> 26

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 165

Glu Gly Pro Met His Gln Trp Val Ser Tyr Gln Gly Arg Ile Pro Tyr

1 5 10 15

Pro Arg Pro Gly Met Cys Pro Ser Lys Thr

20 25

<210> 166
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 166
Ala His Arg GIn Gly Glu Lys Gln His Leu Leu Pro Val Phe Ser Arg
1 5 10 15
Leu Ala Leu Arg Leu Pro Trp Arg His Ser Val Gln Leu
20 25
<210> 167
<211> 30
<212> PRT

<213> Artificial Sequence
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 167
Lys Leu Ala Trp Arg Gly Arg Ile Ser Ser Ser Gly Cys Pro Ser Met
1 5 10 15
Thr Ser Pro Pro Ser Pro Met Phe Gly Met Thr Leu His Thr
20 25 30
<210> 168
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 168
Ser Leu Thr Glu Glu Ser Gly Gly Ala Val Ala Phe Phe Pro Gly Asn
1 5 10 15
Leu Ser Thr Ser Ser Ser Ala
20
<210> 169
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 169
Ala Gln Arg Lys Leu Tyr GIn Asp Val Met His Glu Asn Phe Thr Asn

1 5 10 15

Leu Leu Ser Val Gly His GIn Pro

20
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<210> 170
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 170
Asp Asp Ser Leu His Ile Gln Ala Thr Tyr Ile Ser Gly Pro Val Leu
1 5 10 15
Ala Gly Ser Gly Asp
20
<210> 171
<211> 26
<212> PRT
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 171

Ser Arg Asn Thr Gly His Leu His Pro Thr Pro Arg Phe Pro Leu Leu

1 5 10 15

Arg Trp Thr Gln Glu Pro Gln Pro Leu Glu

20 25

<210> 172

<211> 22

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 172

Ser His Asn Glu Leu Ala Asp Ser Gly Ile Pro Glu Asn Ser Phe Asn
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1 5 10 15
Val Ser Ser Leu Val Glu
20
<210> 173
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 173
Val Pro Arg Ile Ala Glu Leu Met Asn Lys Lys Leu Pro Ser Phe Gly
1 5 10 15

Pro Tyr Leu Glu

20
<210> 174
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 174
Lys His Leu Pro Gly Val Asn Phe Pro Gly Asn Gln Trp Asn Pro Val
1 5 10 15
Glu Gly Ile Leu Pro Ser
20
<210> 175
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 175
Gly Arg Met Ser Pro Ser Gln Phe Ala Arg Val Pro Gly Tyr Val Gly
1 5 10 15
Ser Pro Leu Ala Ala Met Asn Pro Lys
20 25
<210> 176
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 176
Leu Pro Asp Glu Val Ser Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn

1 5 10 15

Phe Glu Lys Leu Thr Glu Trp Thr Ser Ser Asn Val Met Glu
20 25 30
<210> 177
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 177
Asp Ala Thr Phe Ser Asp Gly Ser Leu Gly Gln Leu Val Lys Asn Thr
1 5 10 15
Ser Ala Thr Tyr Ala Leu Ser
20

<210> 178

<211> 30

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 178
Asp Glu Gln Gly Arg Glu Ala Glu Leu Ala Arg Ser Gly Pro Ser Ala
1 5 10 15
Ala Gly Pro Val Arg Leu Lys Pro Gly Leu Val Pro Gly Leu
20 25 30
<210> 179
<211> 16
<212> PRT
<213> Artificial Sequence

<220><221> source
<223

> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 179

Arg Arg Gly Gly Ala Leu Phe Ala Ser Arg Pro Arg Phe Thr Pro Leu

1 5 10 15

<210> 180

<211> 27

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 180

Ser Ala Ala Glu Ala Leu Glu Leu Asn Leu Asp Glu Glu Ser Ile Ile

1 5 10 15

Lys Pro Val His Ser Ser Ile Leu Gly Gln Glu
20 25
<210> 181

<211> 23
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<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 181
Pro Gly Gly Asp Ser Gly Glu Leu Ile Thr Asp Ala His Glu Leu Gly
1 5 10 15
Val Ala His Pro Pro Gly Tyr
20
<210> 182
<211> 24

<212> PRT
<

213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 182
Pro Glu Thr Gly Glu Ile Gln Val Lys Thr Phe Leu Asp Arg Glu Gln
1 5 10 15
Arg Glu Ser Tyr Glu Leu Lys Val
20
<210> 183
<211> 16
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 183
Val Ser Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn Phe Glu Lys Leu
1 5 10 15

<210> 184
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<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 184

Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn Phe Glu Lys Leu

1 5 10

<210> 185

<211> 20

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 185

Leu Pro Asp Glu Val Ser Gly Leu Glu Gln Leu Glu Ser Ile Ile Asn

1 5 10 15

Phe Glu Lys Leu

20

<210> 186

<211> 26

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 186

Thr Thr Val Thr His Glu Arg Lys Gln Ala Lys Val Val Asn Pro Pro

1 5 10 15
Ile GIn Glu Val Gly Lys Gly Ala Arg Lys

20 25
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<210> 187

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 187

Arg Tyr Asn Ser Thr Ala Ala Thr Asn Glu Val Ser Glu Val Thr Val

1 5 10 15

Phe Ser Lys Ser Pro Val Thr

20

<210> 188

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 188

Lys Gly Glu Lys Asn Gly Met Thr Phe Ser Ser Thr Lys Asp Tyr Val

1 5 10 15

Asn Asn Val

<210> 189

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 189

Val Ser Trp Gly Lys Lys Val Gln Pro Ile Asp Ser Ile Leu Ala Asp
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1 5 10 15
Trp Asn Glu Asp Ile Glu Ala Phe Glu Met Met Glu Lys Asp
20 25 30
<210> 190
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 190

Gly His Gln Lys Leu Pro Gly Lys Ile His Leu Phe Glu Ala Glu Phe

1 5 10 15
Thr Gln Val Ala Lys Lys Glu Pro Asp Gly
20 25
<210> 191
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 191
Thr Ser Arg Arg Leu Thr Gly Leu Leu Asp His Glu Val GIn Ala Gly
1 5 10 15

Arg Gln

<210> 192
<211>
24
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 192
Ser Pro Ile Lys Leu Val GIn Lys Val Ala Ser Lys Ile Pro Phe Pro
1 5 10 15
Asp Arg Ile Thr Glu Glu Ser Val

20

<210> 193
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 193
Arg Gly Gln Ile Lys Leu Ala Asp Phe Arg Leu Ala Arg Leu Tyr Ser
1 5 10 15
Ser Glu Glu Ser Arg
20
<210> 194
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 194
Pro Leu Met GIn Thr Glu Leu His Gln Leu Val Pro Glu Ala Asp Pro

1 5 10 15

Glu Glu Met Ala

20
<210> 195
<211> 17

<212> PRT
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 195

Thr Phe Pro Lys Lys Ile Gln Met Leu Ala Arg Asp Phe Leu Asp Glu

1 5 10 15

Tyr

<210> 196

<211> 23

<212> PRT

<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 196
Leu Leu Asp Ile Leu Asp Thr Ala Gly Arg Glu Glu Tyr Ser Ala Met
1 5 10 15
Arg Asp Gln Tyr Met Arg Thr
20
<210> 197
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 197
Asn Ile Leu His GIn Glu Glu Leu Ile Ala Gln Lys Lys Trp Glu Ile

1 5 10 15

Glu Ala Lys Met Glu Gln Lys

20
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<210> 198
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 198
Val Pro Asp Ile Asn Met Glu Lys Lys Leu Arg Lys Ile Arg Ala Gln
1 5 10 15
Thr Gln Lys His Leu Asp Leu Tyr Ala Arg Asp Gly
20 25
<210> 199
<211> 23
<212>
PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 199
His Pro Glu Phe Ala Asn Pro Asp Ser Met Glu Tyr Ile Ser Asp Val
1 5 10 15
Val Asp Glu Val Ile Gln Asn
20
<210> 200
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 200

Ser Glu Ile Asp Phe Pro Met Ala Arg Ser Lys Leu Leu Lys Lys Lys
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1 5 10 15
Leu Pro Ser Lys Asp Leu
20
<210> 201
<211> 19
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 201
Glu Asp Ser Asp Lys Leu Phe Glu Ser Lys Ala Glu Leu Ala Asp His

1 5 10 15

Gln Lys Phe

<210> 202
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 202
Met Pro Pro Pro Gly Ala Leu Met Gly Leu Ala Leu Lys Lys Lys Ser
1 5 10 15
Ile Pro Gln Pro Thr Asn
20
<210> 203
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 203
Ser Gly Ala Arg Ile Gly Ala Pro Pro Pro His Ala Thr Ala Thr Ser
1 5 10 15
Ser Ser Ser Phe Met Pro Gly Thr Trp Gly Arg Glu Asp Leu
20 25 30
<210> 204
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 204

Leu Gly Glu Thr Met Gly Gln Val Thr Glu Lys Leu GIn Pro Thr Tyr

1 5 10 15
Met Glu Glu Thr
20
<210> 205
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 205
Thr Trp Ala Gly His Val Ser Thr Ala Leu Ala Arg Pro Leu Gly Ala
1 5 10 15
Pro Trp Ala Glu Pro Gly Ser Cys Gly Pro Gly Thr Asn

20 25

<210> 206
<211> 28

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 206
Trp Thr Pro Ala Ala Pro Thr Ala Met Ala Glu Val Gly Pro Gly His
1 5 10 15
Thr Pro Ala His Pro Ser Gln Gly Ala Val Pro Pro
20 25
<210> 207
<211> 29
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 207
Glu Gln Gly Pro Trp Gln Ser Glu Gly Gln Thr Trp Arg Ala Ala Gly
1 5 10 15
Gly Arg Val Pro Val Pro Cys Pro Ala Ala Gly Pro Gly
20 25
<210> 208
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 208

Leu Ala Arg Asp Ile Pro Pro Ala Val Thr Gly Lys Trp Lys Leu Ser

1 5 10 15
Asp Leu Arg Arg Tyr Gly Ala Val Pro Ser Gly

20 25
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<210> 209

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 209

Lys Gly Ala Ser Leu Asp Ala Gly Trp Gly Ser Pro Arg Trp Thr Thr

1 5 10 15

Thr Arg Met Thr Ser Ala Ser Ala Gly Arg Ser Thr Arg Ala

20 25 30
<210> 210
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 210
Leu Ser Val Pro Phe Thr Cys Gly Val Asn Phe Gly Asp Ser Ile Glu
1 5 10 15
Asp Leu Glu Ile
20
<210> 211
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 211

Val Thr Ser Pro Lys Ala Ser Pro Val Thr Phe Pro Ala Ala Ala Phe
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1 5 10 15
Pro Thr Ala Ser Pro Ala Asn Lys Asp
20 25
<210> 212
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 212
Asp Ser Pro Ala Gly Pro Arg Arg Lys Glu Cys Thr Met Ala Leu Ala

1 5 10 15

Pro Asn Phe Thr Ala Asn Asn Arg
20
<210> 213
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 213
Pro Ser Thr Ala Asn Tyr Asn Ser Phe Ser Ser Ala Pro Met Pro Gln
1 5 10 15
Ile Pro Val Ala Ser Val Thr Pro Thr
20 25
<210> 214
<211> 22
<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

- 178 -

10-2018-0016531



peptide antigen sequence"
<400> 214
Ser Ala Val Ser Ala Ala Ser Ile Pro Ala Glu His Ile Asn Gln Ala
1 5 10 15
Thr Asn Gly Gly Gly Ser
20
<210> 215
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 215

Asn Asn Gln Thr Asn Ser Pro Thr Thr Pro Asn Phe Gly Ser Ser Gly

1 5 10 15
Ser Phe Asn Leu Pro Asn Ser Gly Asp
20 25
<210> 216
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 216
Gly Thr Glu Pro Glu Pro Ala Phe GIn Asp Asp Ala Val Asn Ala Pro
1 5 10 15

Leu Glu Phe Lys Met Ala Ala Gly Ser Ser Gly

20 25
<210> 217
<211> 25

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 217
Thr Asn Gly Pro Glu Lys Asn Ser Ser Ser Phe Pro Ser Ser Val Asp
1 5 10 15
Tyr Ala Ala Ser Gly Pro Arg Lys Leu
20 25
<210> 218
<211> 25
<212> PRT

<213> Artificial Sequence
<220

><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 218

Pro Ala Pro Pro Pro Ala Val Pro Lys Glu His Pro Ala Pro Pro Ala

1 5 10 15

Pro Pro Pro Ala Ser Ala Pro Thr Pro

20 25

<210> 219

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400

> 219

Met Ser Gln Asp Ile Lys Lys Ala Asp Glu Gln Ile Glu Ser Met Thr

1 5 10 15

Tyr Ser Thr Glu Arg Lys Thr

20
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<210> 220

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 220

Pro Ala His Pro Ser Gln Gly Ala Val Pro Pro Ser Arg Ala Ala Ala

1 5 10 15

Glu Pro His Leu Lys Pro Ser Pro Ser Glu Leu Gln Thr Ala
20 25 30
<210> 221
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 221
Ser Gly Ser Pro Pro Leu Arg Val Ser Val Gly Asp Phe Ser Gln Glu
1 5 10 15
Phe Ser Pro Ile Gln Glu Ala Gln Gln Asp

20 25

<210> 222

<211> 27

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 222

Arg Gln Arg Arg Gly Arg Leu Gly Leu Pro Gly Glu Ala Gly Leu Glu

- 181 -

10-2018-0016531



1 5 10 15
Gly Phe Glu Pro Ser Asp Ala Leu Gly Pro Asp
20 25
<210> 223
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 223
Ala Glu Ser Ala GIn Arg Gln Gly Pro Asn Gly Gly Gly Glu Gln Ser
1 5 10 15
Ala Asn Glu Phe
20
<210> 224
<211> 16
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 224
Ala Ala Val Arg Pro Glu Gln Arg Pro Ala Ala Arg Gly Ser Arg Val

1 5 10 15

<210> 225

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 225
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Phe Tyr Ser Asn Ser Thr Val Ser Glu Thr Gln Trp Lys Val Thr Val
1 5 10 15

Thr Pro Arg

<210> 226

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 226
Leu Met Gly Arg Leu Gln His Thr Phe Lys Gln Lys Met Thr Gly Val
1 5 10 15
Gly Ala Ser Leu Glu Lys Arg
20
<210> 227
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 227
Val Asp Lys Asn Gly Arg Arg Arg Leu Val Tyr Leu Val Glu Asn Pro

1 5 10 15

<210> 228

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 228
Val Asp Lys Asn Gly Arg Arg Arg Leu Val Tyr Leu Val Glu Asn Pro
1 5 10 15
Gly Gly Tyr Val Ala Tyr Ser
20
<210> 229
<211> 15
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 229
Phe Leu Leu Gln Val Pro Gly Ser Pro Val Val Ser Pro Ser Ala
1 5 10 15
<210> 230
<211> 16
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 230
Phe Val Gly Lys Leu Gln Arg His Pro Val Ala Val Asp Val Leu Leu
1 5 10 15
<210> 231

<211> 23

<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 231
Tyr Pro Glu Pro Gln Asn Lys Glu Ala Phe Val His Ser Gln Met Tyr
1 5 10 15
Ser Thr Asp Tyr Asp Gln Ile

20

<210> 232
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 232
Asp Asp Asn Gly Asn Ile Leu Asp Pro Asp Lys Thr Ser Thr Ile Ala
1 5 10 15
Leu Phe Lys Ala His Glu Val
20
<210> 233
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 233
Leu Val Gly GIn Leu Lys Arg Val Pro Arg Thr Gly Arg Val Tyr Arg

1 5 10 15

Asn Val GIn Arg Pro Glu Ser Val Ser
20 25

<210> 234

<211> 22

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 234
Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly Asn Tyr Val Val Thr
1 5 10 15
Asp His Gly Ser Cys Val
20
<210> 235
<211> 22
<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 235

Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly Asn Tyr Val

1 5 10 15

Val Thr Asp His Gly Ser

20

<210> 236

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 236

Ala Leu Glu Glu Lys Lys Gly Asn Tyr Val Val Thr Asp His Gly Ser

Cys Val
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<210> 237

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 237

Ile Ala Met Gly Phe Pro Gln Lys Asp Leu Lys Ala Tyr Thr Gly Thr

1 5 10 15

Ile Leu

<210> 238

<211> 28

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 238
Ala Ala Val Asp Ser Val Thr Ile Pro Pro Ala Gln Cys Tyr Leu Ser
1 5 10 15
Leu Leu His Leu Gln Gln Arg Arg Met Gln Ser Ala
20 25
<210> 239
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 239

Pro Ala Ala Val Asp Ser Val Thr Ile Pro Pro Ala Gln Cys Tyr Leu
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=T

1 5 10 15
Ser Leu Leu His Leu
20
<210> 240
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 240
Asp Leu Ser Tyr Val Ser Asp Gln Asn Gly Gly Val Pro Asp Gln Ile

1 5 10 15

Leu Leu His Leu Arg Pro Thr Glu Asp
20 25
<210> 241
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 241
Ala Val Arg Ser Pro Gly Ser Pro Leu Ile Leu Glu Val Gly Ser Gly
1 5 10 15
Ser Gly Ala Ile Ser
20
<210> 242
<211> 23
<212> PRT

<213> Artificial Sequence
<220>

<221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"
<400> 242
Leu Glu Glu Val Ala Gln Arg Ser His Ala Val Arg Ser Pro Gly Ser
1 5 10 15
Pro Leu Ile Leu Glu Val Gly
20
<210> 243
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 243

Leu Ala Ala Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly

1 5 10 15
Asn Tyr Val Val Thr Asp His Gly Ser
20 25
<210> 244
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 244
Leu Ala Ala Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly
1 5 10 15
Asn Tyr Val Val Thr Asp His

20

<210> 245
<211> 23

<212> PRT
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<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 245
Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly Asn Tyr Val Val Thr Asp
1 5 10 15
His Gly Ser Cys Val Arg Ala
20
<210> 246
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 246
Ala Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly Asn Tyr
1 5 10 15

Val Val

<210> 247

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 247

Ala Ala Leu Cys Pro Ala Ser Arg Ala Leu Glu Glu Lys Lys Gly Asn

1 5 10 15

Tyr Val
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<210> 248
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 248
Ser His His Thr His Ser Tyr Gln Arg Tyr Ser His Pro Leu Phe Leu
1 5 10 15
Pro Gly His Arg Leu Asp Pro Pro Ile
20 25
<210> 249
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 249
Ser His Gln Ile His Ser Tyr Gln Leu Tyr Thr His Pro Leu Leu His
1 5 10 15
Pro Trp Asp His Arg Asp
20
<210> 250
<211> 20
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 250

Asp Lys Gly His Gln Phe His Val His Pro Leu Leu His Ser Gly Asp
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Asp Leu Asp Pro
20
<210> 251
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 251
Lys Leu Arg Thr Ile Pro Leu Ser Asp Asn Thr Ile Phe Arg Arg Ile
1 5 10 15
Cys Thr Ile Ala Lys His Leu Glu
20
<210> 252
<211> 26
<212> PRT
<213> Artificial Sequence

<220><221> source
<

223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 252
Ala Ser Ala Thr Glu Pro Ala Asn Asp Ser Leu Phe Ser Pro Gly Ala
1 5 10 15
Ala Asn Leu Phe Ser Thr Tyr Leu Ala Arg
20 25
<210> 253
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide antigen sequence"

<400> 253

Phe Pro Val Val Gln Ser Thr Glu Asp Val Phe Pro Gln Gly Leu Pro
1 5 10 15
Asn Glu Tyr Ala Phe Val Thr
20
<210> 254
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 254
Ala Ala Ser Ala Ala Ala Phe Pro Ser Gln Arg Thr Ser Trp Glu Phe

1 5 10 15

Leu Gln Ser Leu Val Ser Ile Lys Gln Glu Lys
20 25
<210> 255
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 255
Gly Ser Val Leu Gln Phe Met Pro Phe Thr Thr Val Ser Glu Leu Met
1 5 10 15
Lys Val Ser Ala Met Ser Ser Pro Lys Val
20 25

<210> 256

<211> 26
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<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 256
Asn Gln Val Leu Ala Ser Arg Tyr Gly Ile Arg Gly Phe Ser Thr Ile
1 5 10 15
Lys Ile Phe Gln Lys Gly Glu Ser Pro Val
20 25
<210> 257
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 257
Ala Arg Leu Gln Ser Lys Glu Tyr Pro Val Ile Phe Lys Ser Ile Met
1 5 10 15
Arg Gln Arg Leu Ile Ser Pro Gln Leu
20 25
<210> 258
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 258
Asp Val Thr Gly Pro His Leu Tyr Ser Ile Tyr Leu His Gly Ser Thr

1 5 10 15

Asp Lys Leu Pro Tyr Val Thr Met Gly Ser
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20 25
<210> 259
<211> 27
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 259
Ser His Leu Ala Ser Leu Lys Asn Asn Val Ser Pro Val Leu Arg Ser
1 5 10 15
His Ser Phe Ser Asp Pro Ser Pro Lys Phe Ala
20 25

<210> 260

<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 260
Thr Ala Gln Phe Ala Pro Ser Pro Gly Gln Pro Pro Ala Leu Ser Pro
1 5 10 15
Ser Tyr Pro Gly His Arg Leu Pro Leu Gln GIn Gly
20 25
<210> 261
<211> 19
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 261
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Pro Ala Ser Ala Lys Ser Arg Arg Glu Phe Asp Lys Ile Glu Leu Ala
1 5 10 15

Tyr Arg Arg

<210> 262

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 262

Met Ala Gly Pro Lys Gly Phe Gln Tyr Arg Ala Leu Tyr Pro Phe Arg

1 5 10 15

Arg Glu Arg

<210> 263

<211> 19

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 263

Ser Asp Ala Phe Ser Gly Leu Thr Ala Leu Pro Gln Ser Ile Leu Leu

1 5 10 15

Phe Gly Pro

<210> 264

<211> 23

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 264
Ser Thr Gln His Ala Asp Leu Thr Ile Ile Asp Asn Ile Lys Glu Met
1 5 10 15
Asn Phe Leu Arg Arg Tyr Lys
20
<210> 265
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 265
Leu His Thr His Tyr Asp Tyr Val Ser Ala Leu His Pro Val Ser Thr

1 5 10 15

Pro Ser Lys Glu Tyr Thr Ser Ala
20
<210> 266
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 266
Ser Ser Pro Leu Gly Arg Ala Asn Gly Arg Arg Phe Ala Asn Pro Arg
1 5 10 15
Asp Ser Phe Ser Ala Met Gly Phe Gln Arg
20 25
<210> 267

<211> 28
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<212> PRT
<

213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 267
Glu Ile His Gly Lys Cys Glu Asn Met Thr Ile Thr Ser Arg Gly Thr
1 5 10 15
Thr Val Thr Pro Thr Lys Glu Thr Val Ser Leu Gly
20 25
<210> 268
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
<400> 268
Leu Asn Thr Gly Leu Phe Arg Ile Lys Phe Lys Glu Pro Leu Glu Asn
1 5 10 15

Leu Ile

<210> 269

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 269

Ser Pro Gln Ser Gly Gly Ala Ala Thr Leu Ala Ala Gln Ala Arg Leu

1 5 10 15
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GIn Pro Val His Leu Asp Val Trp Gly Glu His Glu Arg Gly
20 25 30
<210> 270
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 270
Gly Ser Gly Ser Gln Met Pro Ala Trp Arg Thr Arg Gly Ala Ile Ser
1 5 10 15
Ala Ser Ser Thr Gln Lys Thr Pro Thr Thr Arg Leu

20 25

<210> 271
<211> 30
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 271
Gly Leu Thr Arg Ile Ser Ile Gln Arg Ala Gln Pro Leu Pro Pro Cys
1 5 10 15
Leu Pro Ser Phe Arg Pro Pro Thr Ala Leu Gln Gly Leu Ser
20 25 30
<210> 272
<211> 24
<212> PRT

<213> Artificial Sequence
<220><221>

source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

- 199 -

10-2018-0016531



<400> 272
Ser Arg Leu Gln Thr Arg Lys Asn Lys Lys Leu Ala Leu Ser Ser Thr
1 5 10 15
Pro Ser Asn Ile Ala Pro Ser Asp
20
<210> 273
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 273

Trp Cys Thr Glu Met Lys Arg Val Phe Gly Phe Pro Val His Tyr Thr

1 5 10 15
Asp Val Ser Asn Met Ser
20
<210> 274
<211> 26
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 274
Gly Pro Leu Gln Leu Pro Val Thr Arg Lys Asn Met Pro Leu Pro Gly
1 5 10 15
Val Val Lys Leu Pro Pro Leu Pro Gly Ser

20 25

<210> 275
<211> 21
<212> PRT

<213> Artificial Sequence
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<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 275
Ala Leu Leu Gln Asn Val Glu Leu Arg Arg Asn Val Leu Val Ser Pro
1 5 10 15
Thr Pro Leu Ala Asn
20
<210> 276
<211> 25
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"

<400> 276
Val Asn Gly Ile Ser Ser Gln Pro Gln Val Pro Phe Tyr Pro Asn Leu
1 5 10 15
Gln Lys Ser Gln Tyr Tyr Ser Thr Val
20 25
<210> 277
<211> 22
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 277
Tyr Leu Ser His Thr Leu Gly Ala Ala Ser Ser Phe Met Arg Pro Thr

1 5 10 15

Val Pro Pro Pro Gln Phe
20

<210> 278
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<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 278
Ser Leu Arg Asn Asn Met Phe Glu Ile Ser Asp Arg Phe Ile Gly Ile
1 5 10 15
Tyr Lys Thr Tyr Asn Ile Thr Lys
20
<210> 279
<211> 22
<212> PRT
<213> Artificial Sequence
<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 279
Val Thr Leu Asn Asp Met Lys Ala Arg Gln Lys Ala Leu Val Arg Glu
1 5 10 15
Arg Glu Arg Gln Leu Ala
20
<210> 280
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 280

Val Lys Gln Leu Glu Arg Gly Glu Ala Ser Val Val Asp Phe Lys Lys
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Asn Leu Glu Tyr Ala Ala Thr
20
<210> 281
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 281
Thr Lys Leu Lys Ser Lys Ala Pro His Trp Thr Asn Cys Ile Leu His
1 5 10 15
Glu Tyr Lys Asn Leu Ser Thr Ser

20

<210> 282
<211> 23
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 282
Phe Ala Lys Gly Phe Arg Glu Ser Asp Leu Asn Ser Trp Pro Val Ala
1 5 10 15
Pro Arg Pro Leu Leu Ser Val
20
<210> 283
<211> 24
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

peptide antigen sequence"
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<400> 283
His Leu Leu Gln Lys Gln Thr Ser Ile Gln Ser Pro Ser Leu Tyr Gly
1 5 10 15
Asn Ser Ser Pro Pro Leu Asn Lys
20
<210> 284
<211> 28
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 284
Ser Thr Glu Val Glu Pro Lys Glu Ser Pro His Leu Ala Arg His Arg

1 5 10 15

His Leu Met Lys Thr Leu Val Lys Ser Leu Ser Thr
20 25
<210> 285
<211> 21
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"
<400> 285
Asp Gly Ala Trp Pro Val Leu Leu Asp Lys Phe Val Glu Trp Tyr Lys
1 5 10 15
Asp Lys GIn Met Ser
20
<210> 286
<211> 20
<212> PRT

<213> Artificial Sequence
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 286

Ser His Lys Leu Glu Ser Ile Lys Glu Ile Thr Asn Phe Lys Asp Ala

1 5 10 15

Lys Gln Leu Leu

20

<210> 287

<211> 30

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
peptide antigen sequence"

<400> 287

Thr Gly Lys Pro Glu Met Asp Phe Val Arg Leu Ala Gln Leu Phe Ala

1 5 10 15
Arg Ala Arg Pro Met Gly Leu Phe Asn Glu Trp Tyr Arg Lys

20 25 30
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