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Hepatitis C virus (HCV) &7 7 €7 14 )V A K}
BdBRNAY A )V A THD, MHAEHITHLSEAN,
HATIIHK 200 T NDEREENFET 5 L0nbns.
BT % & Z ORI ERRC L, il d
ICHFREZE, TN ERBITLIRICE S Y. Thaihpsk e
LTUNEY v AU R—T ca VEED, B TIE
3 A1 TdH % DAAs (Direct Acting Antivirals) hVifi
INTVEN, UNREY Y - S Z—T A
BOWTHEERIS0BEE TR TEIERH D5 T &
M5, HCVY 7 F VDN TV 5.

HE B A R 2 AR RIE AR I L 72 Y R Y — LRI
METRPURE, PR RMEIC XD CTL I cross
presentation EN % ENMEETNTVB Y. E-HFE
FHRZ 7O A YR T Y anNY M EHNEGEICHBNT
FIEFEEMENTE b =T RXTF RTh, VKRY—L
KEICHEET 5 LR CTLEZRETE S 2R
L72?. I 2 SERMEIRAS B S 7 7 L X (LCMV)
HRD RISV hZE h—=T% VRV — LEmICHE S
L, YYRCHREEITT-IET A, FEWISHRN T
YA IVAR SRR T ERRE LY. FURZEREIC
WALV RY—LIIF VML ERSEET S
M, Frdd & ke LT,

1) HFH280 ngDFiJii s & CpG 5 pg D1 [a] 57 T
T AN AP FERICBHHTE ST &,

2) T F K BEETIAH L WLCMV O £
R B cL13 & 5EBEICfITE 5 T &,

3) CD4/ w77 T hTANDHEICEKD, CD4
Bt THIMIC X BNV T DIEEE FTHEEBD
AEY—FFETZE EMMIHIN=C &,

BEMIRFENDY.

sz ehs, AL TIEHCVICHKRT %
HLAA2 D T ¥ b — 7 X7 F R 14 FsE% HW,
FHHEFEET) RY — LT 7 F VR R HB T,

file (=22 WCEYA)

HiEEME
1.HA-A2 S VRITIZYIRTR

H-2Db”" 8 2m” double knockout mice |C human
B 2m-HLA-A2.1(a 1 o 2)-mouse H-2Db (o 3
transmembrane cytoplasmic) monochain JE{Z+ 7% & A
L7zHHD~ Y A7Zfif L7z. HHD < RI3{L - 73 A
W — JURFZ%5 « Lemonnier i+ & b it 5. & N /=,
2. RESE

VRV — L5 Tld ) RV — L 50 ulic CpG 5 ng =
<7 Al foot padic THPEL LAMEZ 7T —A M L1z, X
7TF FHRIETRPUEXTF F 50 pg &b 3— Tl
T Y k— 7 X7 F KHBVcorel28-140 100 pg % A >~/
aYF)—=rTuaA Y b7V aNY REREE N E
SHCTRBEZiT> o, BEZ T AV A MPETI,
HCV-core, E1, E2 % 7213 NS3-5A %= R 3 2 A %
77 /74 )VA (Ad-ST, Ad-NS) 7% 5 x 10" PFU 7 i i
AT X v R fTo 7. WIS 2BERERICT—Z b
L, ZOLAKICHEZIT- 7.
3 . IFN- y ELISPOT assay

Mouse IFN- y enzyme-linked immunospot
(ELISPOT) set (BD Pharmingen, San Diego, CA) 7%
W, F A =7 7 ZOMHIRN S LIz R TF Rz
JOVAL 40 GyDX Rzt L7cb D%z, <7 A
DOREHINE & IEE2 H R E UIlE LTz,
4 .°' CrRelease assay

FA =TT ADPHIIC KIS L Te X T F R7z8
VAL A0 GyDOX Rz Lcb D%, < T A
OMMIE &R T HE R Uz, SR TE (RMA
el HHD #fx 7 %23 A L 72RMA-HHD) 12 xf)is L 7z
RTF RERIOVA L Crz B0 A E ¥, 96well platelc
I7 72—l E : T/100 : 1OEE T AN4KER
B L, TO LRy hw Yy Z—IcTHlE LTz,
5. Vaccinia virus B 2ER

fayE~ ™ A1 2 x 10° PFUDH A Z Vaccinia virus
7 MRS U S HARICHN B 24 U, dukdmbf & B
PEALER U ERBSARR U 727 1 )V A 7% BSC-1 il Jkige
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TR ZTO2HRICT I AZ)VNAL A Ly MTTH
faZzget U A )V A fiiZz/mH Uz,
6 . Intracellular Cytokine Staining

FIE LTz ADMHIE & ST 52X T F RIAH,
brefeldin A(Golgi plug) Z {EH37°C, 5K > F 2
N— 3 ¥ UREERPUARIC T CD8 51 T filfa & IFN- y
Ze gt UFACSfi#NT 2171 7z
7 . Adoptive Transfer

XU RADEEHIKD 51x10'PFUD FH & #1 %
T2 ZTIA)NWAZERIETRAIIC, BB ENT
1 [alfii# %17 - 1= effector THIfZ 5% 10° cells B AL,
4 2RI ALT & g O > 1 )V A&7z JllE Uz,
8 .Transwell culture

HHD ~ 7 A B Ry =2/l Z e e L,
24-well platelc 1 x 10° T DANTHEL, fHAHZ T
=77 A4)VA (VV-NS4) Zm.o.i = 0.1 TR X
Biz. XTF RA2-12T5[H], FliEZ#E R L7 CTL
%, A2-127T7 VA UREHHRIR (40 Gy) U7z EH i
(1x10°) &3kic, E:TE3:1(Bx10°) £0: 1OEET
ANIHEZ# U7z, Direct culture Tl AZRHINE & CTL%
EEAEE#E L, transwell culture Tl pore size 0.4 pm
membrane [ CTL & [ i 2 O S AR HTAH e & fili
TNK2ICEEE L. FIEICHIFN- vy fifk (1 pg/mb),
HUTNF- o itk (1 pg/mD Z An 70w F 2 7z
1oz, 2HRICENMEZ REYF A4 XL, BSC1
Mz DT A )V A fliZzHE Uz,

fm R

1. VRY—LI7IVF MDD 2EBEDOREREED
i3

14 FE¥E 0O HCV HLA-A2 epitope peptide (Table 1) I
DV, OFMHEEEHIRY—LIIF KB R
B, @QRTF RENS—THIZYE h—FXTF R
TV ANy MR U CRIETS B 51, Gf A
Wz 7T A )NWAEG, D3DOREHEICET S
REERMEZ LEg U7, st & U T, Mg Mto
A L IFN- y A THIIGAEREZAE L, iU 7.
THRLHALDIYE F—TICDWVT, 3HDME T
TEL BELZREREPREINS b o
(Fig. 1A, B).

OOV RY —=LT T F N7 A IV ZEGER; I
BOTQOXRTF RIIZF U EXDEENTVE T &
BRECHRE LED?, COUEDYRY—LITZF
THRELERTRIC, TNTNOIYE h— TS5
TEHBUAT V2T IAINWATF¥Y LIV LT
BHlzL T A, 3DDT 7 F 2 (1-A2-8, 1-A2-11, L-A2-12)
MTFERTZT A )V A RGBT R 2 /RS T & DR
N7z (Fig. 10). T ®3 DI HimE L THWIFN- y Kt
FHETEENA SN, FHICL-A2-11 & L-A2-1213 CTL &%
BB EFEL RV VAR eI Ty 7
U7z, —75, LA25(XIFN- y & © & CTLE M % 53
T 50, AEEYA I ZAELGEIED Shiah-o Tz

Table 1. &% U7z HLA-A2 # s PE HCV HRR 7 R

Name Restriction  Derivation Residues Sequence Type
A2-1  HLA-A"0201 Core 35-44 YLLPRRGPRL v
A2-2  HLA-A"0201 Core 132-140 DLMGYIPLV I
A2-3  HLA-A"0201 Core 178-187 LLALLSCLTV \Y
A2-4  HLA-A"0201 E1 257-266 QLRRHIDLLV Il
A2-5  HLA-A"0201 E2 686-694 ALSTGLIHL I
A2-6  HLA-A"0201 E2 726-734 LLFLLLADA Il
A2-7  HLA-A"0201 NS3 1073-1081 CINGVCWTV I
A2-8  HLA-A"0201 NS3 1406-1415 KLVALGINAV Il
A2-9  HLA-A"0201 NS3 1585-1593  YLVAYQATV Il
A2-10 HLA-A"0201 NS4A 1671-1680 VLAALAAYCL I
A2-11 HLA-A"0201 NS4B 1807-1816  LLENILGGWV Il
A2-12 HLA-A"0201 NS4B 1851-1859  ILAGYGAGV Il
A2-13 HLA-A"0201 NS4B 1920-1928 WMNRLIAFA I
A2-14 HLA-A"0201 NS5A 1992-2000 VLSDFKTWL v

BEAND 14 FEFEDOHCV-CTL ¥ =712 DW0 T, OV RY—LHE, @RXTF REN)WS3—THIIEZE b—7RXT7F R &3t
7Y 2N MCIEE L TRy, OMBRRZT T/ U4 )V AME, ORIEFEORRG. #TE b =782 Z 3T HCV
BRI\ FHBT RHMZ T T ) 7AW ARBERE B T2< 7 A E1) %, "' Crrelease assay & IFN- y ELIPOT assay D& 7%,
Z 0T DHAGHRIC K D IVDS5 FE (Fig 1 B I TR RL TS



FURREHEEE Ry — LT K 2 CRIIF ST 7 F 5

(Fig. 10). U EMS3FD Y RY —LT I F I KD
HEEND YAV ARG HEBEE, MRS FEEEL D
EIFN- y R EDHLT A W AER ROV A A~
HEICKDEDTH2 LHPENIZDT, LLTDFER
Ziro k.

2 . Adoptive Transfer S28&

L-A2-12 CHufg LTz~ 7 ADOTHild%Z, Fig. 1A, B&
[ARRICERERE N TR T'F Rl 1 11470, adoptive
transferiC Wz, XU AICHBAZ T 72 =7 4L
A7 EMETCRGREE, BH THINZ transfer L, Z D
4 HRRIC Iy & g Z BREL L T A )V A& & ALTfHD
HEZ T Tz, BHligho Y VA&, Mg Al X
DA )VABEIENA RIS NS T DRI e
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(Fig. 2A). MiEDALT fild, Mz AL TEALTf#
OHEIMIFEA LD ENEM > Tz (Fig. 2B). DT
Eld, LA2- 125 TRAE I N A THIRRD, MiaEEz
Gl &R TGN A )V AHEGEZ 0] 3 5 AT REM: 2 S HF
LT\,

3 .Transwell E5&

THIRDIE D IEXTF RfliEZ 4 1L EEOIR LT
linefb L, in vitro SEZERICH Wz, T ORIFEGHEFE THRH)
WEIERITED > 7=CTLIEME S L, FERERTIC I
*!Cr-release assay C74% (E/T ratio: 30 : 1) ®killing 7
LU, —J7IFN- y pEEIE THIIED 92% Tl bz,
C Ol transwell platelc AN, 77 =771 )V A
RN ERET S AL, FOD
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Fig. 1. Comparison of Liposome, IFA-peptide, and adenovirus immunizations. Each HLA-A2 Tg mouse received 50 pl of
liposome-peptide and 5 ug of CpG (f.p.), 50 ug of peptide and 100 pg of HBV128-140 peptide emulsified in incomplete
Freund’s adjuvant (s.c.), or 5x 10" PFU of recombinant adenovirus expressing HCV structural or nonstructural proteins
(Ad-ST or Ad-NS) (i.p). The mouse was boosted after two weeks, and spleen cells were prepared seven days later for
51Cr release assays (A) and IFN-g ELISPOT assay (B): The immunized and naive mice were challenged at one week
after the last immunization with 2 x 10° PFU of VV-E2, VV-NS3 or VV-NS4 (i.p.) and the virus titers in the ovaries were
quantitated by plaque assays on BS-C-1 cells at day 5 postchallenge (C).
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BEGEIC N 3R 72 2 HARICHIE U Tz, BS i3 $t
IFN- y & % WIHiINF- a Hitkz ANTT oy £
R % 17 - 7= (Fig. 3). Fig. 3BIZ A=A fIE & —F41cC
platelc AN THE:#E L7z & DT, effector &7 hll X 72\
well TOY 1)V A& & Ll U Teffector DFFTEIC K D
ZOMWHENAEICHTHENTVS., 2HEOHUATO
Tavwd IR L, effectoric X 5 A L A G
RN RIS B BIIIEF IR N T E o Te.
Fig. 3A® transwell plate 2% T, effector 7 £2L Ay il i
EHMEREB T ERIEBELTE, &0 effector
DIFEIC XD T ANV AN EREICHH S NG C &
NRD LNz, T LUTZIC2HDOPIREMAZ S &,
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Fig. 2. Adoptive transfer experiments. Mice were infected with 5 x 10° PFU of recombinant vaccinia virus expressing HCV NS4
(VV-NS4) (i.v.)) and the next day, received 1 x 107 of T cells (i.v.). Four days later, Serum and liver were taken from each
mouse, and ALT concentration in serum and virus titer in liver were determined.
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Fig. 3. T cells from mice immunized with [-A2-12 were cocultured with target cells (HHD-kideny cells) either in direct
culture (B) or in the transwell system (A) at E/T ratio of 3:1 in the presence or absence of anti-IFN- y or anti-TNF- « .
Inhibition of recombinant vaccinia virus (VV-NS4) was determined by the plaque assays on BS-C-1 cells at day 2.
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AHZ ALK D T A )V ZAHEHEIMEH X - = X L
¥, LCMV, HCV, HBVA X T ENTEH L, Z
DAHZRLDFERIZIFN- y 2 EDY A A AV
THHLEVDONTWBY. 0O &S HKIEHIEE M
AN AL, BHEYYEOHEIC BT, Ml E
KK BEIWERZMES TS ANV AEYRTE 5.
Lip.A2-12D X 512 T D R F1 = X LD I 7% BRI FHE
U A IR R RET 2T 7 F 0%, 18T HE
FONEEEBRT 5 C L 7n BB R AT 5%
RIETIF VBRI OENDZEDE LTI TE%.
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