y i R

398 Wl FH2448 /]

Pk 22-23 R AT T VMR VRS

RXTF RREMEY RV —LT 7TV H
CHRIHRY 4+ VA CTLZY b —T D[FEE

FEREHE  wAR

®

[l

Hepatitis C virus{d 7 < ¥ A )L ARHTJE 3 % RNA
TAIWATHO, RIS 1ISEAN, HARTIEH 200
ANDBREPFEET S e 0bN%. ZLT, 24D
BREX, FinE & OICHEZ, fREORRZZE D
LT %Y. ERiAEET1EE U TIEPEG-IFN & J N
Y UOHRIREDN D 2D, BERIEDITH50% LT
Ths. £, BiiTthHs LICEWERDmENT &
MenNTw3?. /toT, BRIZBEBWTHCVD TR -
BT 7 F VORI EHBTH DY,

MHC 7 5 A 1 #j5i: CD8" TV > 738k (CTLs) I3,
B2 75 A )b A K 0 5 9% i) 1l 1 B s R 2
RizLTWwa. HCVIEBE OB A, 2EEL
FuRvY="Le FUTBVWTHRIBET 255
&, SROHCVREEM CTL S JSDMFEET % T EAVHS
NTW5. > T, HCVEEM CTLsld, HCVZARHE
T AHEDICEELZLEEZONS.

AREIRFRIGEE N 5752 ) KV — LOREFE G L
s, iR RMIE (APCs) I X > C CTLsIC cross
presentation X % T & ALURTI G N z”. FiZ
DV SERMERASBERR S ™7 1 )V A (LCMV) |2k K =
FURIZE =TV RY—LEHICHES LAES
ol Th, HEY A CIEMITHRNZHY A
WWARISERT T MG LY. $hbb, bIh
280 ngD Y RV — LRXTF R & CpG 5 pg D1 [a] 52 %
T, ZHEITHSLCMV cl 13D &Y 7 52 BE 1 [ 1
TBHT LI LTz, E5I1CCD4™T T cellONJL T M
TH, EHOAXAETY —CTLshifETZ 5 &
ZRUI. TOCTLR—ADYRY — LT 7 F i
SARSaATF I A INWAYDEBICHFIEEN, ITRA%E
heterosubtypic A > 7 )V V7 A )V AW SBHEIT %
DICB TR > 727,

MEDT ENDE, AFZE T, HCVICHT %
HIA-A2 fjiitb T k=T XRTF REfWT 7 F

filt (B2 EDA)

B7Ech | & HiE, HLA-A24 DO CTLZE b—
ZEEL, £ZOHTYRY—LEAICE LY
F—=THOTFBEICKD, BMIEHCVT 7 F 2D
FAFRIC DRI % T & ik Tz,
HiEEMH
1. HLA-A24 bS5V RIT =y IIIA(A24TgR I R)
RUAMHCYZ A1 & B23ruaruardyrz/y
279 RLERTAIL, EFMHCYZ A 1D—DT
»H%HLA-A" 2402 (HLA-A24) L b k23 7ar/uar
VVBETFECD8 N FZE DT VAV IV IR
T AR LTz, A24Tg =7 UL « 782 — UHTZE
it + Lemonnier {1 X O it 5. X 7z,
2. RIFHE

RXTF R T =)V RV —=LOEE, VRV —L150 yl
& CpG 5 ul7Zz ¥ 7 A Dfootpad i ¥ L, 13 %
T—A L. S RV —LDEE, URY—L
20 pl & CpG 5 pl % [AIKEIC footpad IC s L, 13RI
T—AX 2z L.
3. IFN- y ELISPOT assay

Mouse IFN-y enzyme-linked immunospot
(ELISPOT) set (BD Pharmingen, San Diego, CA) %
M, A4 =79 ZOPHlc G LIz RXTF Rz
IOVAL 40 Gy DX iRz Licd D%, fE~< v A
DAL & IEE2 H RS UHE LUz,
4. °'CrRelease assay

F A =TT A PRI HS U X F Rz
WAL A0 GyDXFRZERG LIz & D72, g7 AD
PRI & IRE 7 HE 2% 9 5. BRI WS LTz
RTF REIOVA L Cre b A% ¥, 96well plate
L7 =7 Z—ffifld & E:T/100: 1D #| 5T AN 4 Kifd
gL, ZOLEZy o Z2—ICTHIE LTz,
5. Vaccinia virus &3228

FPES ™7 AU 2 X 10° pfu DFH A4 2 Vaccinia virus %
NEIEAS U HIRICHI R 26 H U, BRASEbfR & =



RTF REmEHE S

JLFR U ERRETS IR U 7277 A L A ¥ 7 BSC-1 Hil 1 ki
SH ZFO2HEBIC ) AZIVSNAA Ly MTTHI
faZzget Uy OV A M2 B Uz,
6. T —T7FA
Hepatitis C virus la FkOEEFESNICHD E, HCV
EHER T % Z 287 B DNS3, NS4 D7 I/
i Bid 41 1IC 35\ THLA-A2, HLA-A24 5585 €F— 7
WKEWV2EOa Y ¥ a—% 7 a4 < L IBIMAS)
[SYFPEITHL| THD T I /a5 K% 94 FEH DO T
Eb T T L. HCV 1bkk & g L C2D0L |
/@&fo\ 5T =T RN L. ZOE
WCAHS T 2 XRTF RidAXa UHic & G
”é’h?’:.

fm R

1. TE+F—=TDFA
Hepatitis C virus la #kOEE FEYICKHKD &, HCV
EHER T % Z 287 B DNS3, NS4 D 7 3/
i Bid 41 1IC 35\ THLA-A2, HLA-A24 5585 F— 7
WKtV 2O O Ea—% 712 < L IBIMAS]
[SYFPEITHL| TOHD 7 I /N5 K% 94 FEHO T
¥h—7%FHIL7. HCV 1b#kE thilig L C2DLL |
TN ETSZTE N —TIERY L7z, HLA-A2
HCV NS4 70 5 24 ffi¥H, HLA-A24 HCV NS3/ 5 45 fifi
$H, NS4H 525 TR LT F R2Ga L, TAfR
@kgb7wM®«7%b7—w LYURY—LAIC
A L7z (Table 1).
2. T=IWRTFRUVRY—=LODRY) ==
a) IFN-y ELISPOT assay : 7+ — 7 < 7 2 @ Bl

Table 1. 55K L7zHCV IR T F R

URY— LT 7 F HCHFSRY 4 )VACTLTE —7 DJAE 15

FZ IS LIz X T F R &2V A L 40 Gy DX 7%

WM Lize D%, T— IV XTF RYRY— LmE

U DA EY 2 HESELHE LIz 25,

Z)W—T71, 2, 6, TCIFN-y EAMBEENED 5
Niz. P TE N —T104%&H (1A#4), T—T
2017%H CB#1) DL Y F =TI BN THEWIFN-y
FEEDNED N (FIV—T1, 2, 6, TORER%E
Fig. 11<R9).

b) Vaccinia virusF v L > VHEE | =)V X T F RiE
BV RY — LGafE= 7 A2 2 X 10° pfu DFH A %
Vaccinia virus Z IR ES TF v L P L5 HIRIC
SR ZRH L AV AEZE L. ZDRRT
JV—T1, 3, 5, 6ICINT T A IV ADEGM1H
I hiz (Fig. 2).

3. BINTF FESURY —L
CNETDODATZY—ZV I THROBE > I-

(mm)&@mn®&7%P%A&L,$ﬂTUﬁ

YV — LERICH G LiE%Z217 57z, *'Cr Release assay

T AA#) XTEEE R S Nah o 720 (2B#1) THRiw

CILIEED RS 5 N e (Flg 3). IFN-y ELISPOT

assay ClE2DOD I h—THRICBUF R L Z R LT

(Fig. 4). Vaccinia virus 7+ L > VFEERTlX (2B#1) H

A BRE U 7z (Fig. 5).

=
HCV la ZHERRS B Z 7B b 2f D V) R

V—LESICHE LT b= DEE S Nz, (2B#1)

@%kﬂﬁ WEENTVWALY h—TEAFHICH
T UL QA#) AREIC) RY — LERICH SIS &,

NS3-A24 (45) NS4-A24 (25) NS4-A2 (24)
A: 10 A 5 A 5
B: 16 B: 4 B: 5
C: 14 C: 10 C: 3
D: § . 6 D: 10
A:DWTE#Z B:<1N NaOH 10ul C:>1N NaOH 10ul D: 7%
1: A(10) Group 1 | 6:A(5) 8: A (5)
Group 6 Group 8
2:B(8) Group 2 B (4) B (2)
3:B(8) Group 3 | 7:C (10) Group7 |[9:B(3)
Group 9
4:C(7) Group 4 C (@)
5: C(7) Group 5

st 4 FEDRTF R2TEMRIEIC K D A L DW TIAfE,
C: > 1N NaOH 10 yl T&fi#, NEDADICT)

T T T =)V L.

B : <IN NaOH 10 pl CIAf#,
I, WBEIREDEWIEN 59 DD 7 )L—
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BB IEN-y ZEAE Uiz, £72 CB#D I BV T
IR WCTL G 2 R L 72 A (1A#4) TRRER S Nix
/» o 7z. Vaccinia virusF ¥ L > ¥ F 5 T3 (2B#1)
DHMNENT AV AR BE R 2 R LT, £z
Vaccinia virus 7+ L > VEER T IL—T73, 4, 6, 7
ICBWTE BT A VAN RENT28, Th
S5D7)N—TICEH ) RY —LFEEICE Lz A IV A
IR ERIET AT N—TDD B EZONDTDHE
ICHET 2R DR L TV 5.

DL & O BIHEDRfITlE (2B#1) WHCVICH L TH)
ROGBNT I F VIR0 B[BHTENRBENTNS.
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2B HANDOHLAD BZH1 30 % N HLA-A2, #
50% MHLA-A24TH %. > THARANDHKI80% Ik
HLA-A2, A24D\ N7z L TWa. A O
HETIIHLA-A20EME T b —TZREICHET L
TW5 (#3 YMNTPGLPV). ZDOILE b —7 &5 E0D
HLA-A24D T ¥ b —7EHEIEHARANDK 80%IC
HiaIO I FNCIRBEEZILNS. THUIF L
LTREEATDTHEHE UBMAT R OBIRICfE X
N, +RICEREERRA TR EEZIBNS. TD
RO & LHITE, HAZ T T/ I A IV A VB
EEERITHO TS,
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Fig. 1. Screening of pool Liposome 1-7. Each HLA-A24 Tg mouse received (f.p.) 50 ul of pooled liposome containing 5 ug of
CpG. Spleen cells were prepared seven days after the last immunization for ELISPOT assays.
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Fig. 2. Challenge experiments. The immunized and naive mice were challenged at one week after the last immunization with
2 X 10° PFU of VV-NS3 or NS4 (i.p.) and the virus titers in the ovaries were quantitated by plaque assays on BS-C-1
cells at day 5 postchallenge. A dotted line represents the lower limit of detection (2 X 10* PFU/gram [spleen]).
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Fig. 3. *'Cr Release assay. Each HLA-A24 Tg mouse received (f.p.) 20 pl of Lip-1A#4 or Lip-2B#1 diluted in 30 yl of PBS
containing 5 pg of CpG. Spleen cells were prepared seven days after the last immunization for *'Cr release assays. E/T
ratio was 100:1 (gray bars) and 30:1 (hatched bars). Data of two independent experiments are shown as two bars.
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Fig. 4. ELISPOT (IFN- y) assay. Each HLA-A24 Tg mouse received (f.p.) 20 ul of Lip-1A#4 or Lip-2B#1 diluted in 30 yul of PBS
containing 5 pg of CpG. Spleen cells were prepared seven days after the last immunization for ELISPOT assay.
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Fig. 5. Challenge experiment. The immunized and naive mice were challenged at one week after the last immunization with
2 X 10° PFU of VV-NS3 or NS4 (i.p.) and the virus titers in the ovaries were quantitated by plaque assays on BS-C-1
cells at day 5 postchallenge. Mean values of virus titers of at least three mice/group are shown. A dotted line represents
the lower limit of detection (2 X 10° PFU/gram [spleen]).
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Takagi A, Kobayashi N, Taneichi M, Uchida T,
Akatsuka T. Coupling to the surfaces of liposomes
alters the immunogenicity of hepatitis C virus-

derived peptides and confers sterile immunity.
BBRC (2012) submitted.
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