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(57) Abstract: The present invention provides a peptide-bonded liposome that is a liposome to which a peptide is bonded, the
peptide being an ebola virus antigen peptide that can induce cytolytic T lymphocytes restricted to HLA-A*0201 or HLA-A*2402,
the liposome containing a liposome stabilization agent and a phospholipid having a acyl group having 14-24 carbon atoms and
one unsaturated bond or a hydrocarbon group having 14-24 carbon atoms and one unsaturated bond, and the peptide being bond-
ed to the surface of the liposome. Also, the present invention provides an ebola virus antigen peptide that can induce cytolytic T
Iymphocytes restricted to HLA-A*0201 or HLA-A*2402. The peptide-bonded liposome and the peptide are useful as an ebola
virus vaccine or a cytolytic T lymphocyte activation agent.
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MTYV/IKEFBLEDIRTFRTH- T,
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Ea#d, B29~1 173 /BORIEET D, RTF K (RRAORTF
K) Z=R#t9 5,

—BEICBEWVWT. AFRIF. TRSVAIVARERERS VN IEHRICUTOE
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MINHEDTH S :

-BEIEST~14DVWITNHATERINDT X [l
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REINGWDS, Y14 —ILKEIFERDIIRZ VALK (B - &E)  (f
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) EEMETZZEICEY. AEPAORTF RXERTF REE) RY — A
ICEBHREBEMT ) Vv ROFELIBRT D &N TE D,
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[0101]

[0102]

[0103]

[0104]

[0105]

ERERMPOEMRS (ARBEDORTF RXERTF RES)RY — LA
) DEBEIE. BE. EXERMEEOHNO0. 1~100EE%. FFLL
T ~99EER. ISHICITFELLIEWTI 0O~90EERRETH 5,

AFEAOMBREEUT ) U/ BEREHIXIE TR VA IVATIF BT
ANV NEESCBE. ZT7YVaNv s (lAECpG-DNA) OEHEE
(&, MRRESUHTY U/ kOFEL2IER LSIHBETEERET 5 &ENT
X2, BE. EEEARDESHEOHO0. 01~10EFEE%. FHLLIEHO

1~ EENEETH D,

AFEBDORTF RIIAFKBORTF MEE ) RY —LDIRE5EI., &5
TOENR, ’EHE BERESICL-TERDD. AlAE. BTFRESHW
ERBBESICLYEFRAOMBEEET Y VR BREFEMHLT 2HBEICIE. B
ERATAN (RE6O0k g) HEYAXRFKEORTFRELT—EHEY 1 4
g~1000ugDEHE. FFLLIEF20ug~100ugnEHET. BE
43BENS 184 BICE>T, 20456305 T 2, £/, ETFREICL
YIRS TAINRABEEFHT 2BEICIE. AFRBAORTFRELT—OHY
72U 1Tug~1000ugdsEi, WFELLIF20ug~100u gDEH
T, BE4EENS 184 AICE-T, 2046305 T S, BIC, KT
BEICELY IR VA ABEREICERY 2%E (fl. TRSHMEA) %5&
§HHBEICIE. ARBORTFRELT—OEHEEZY T ug~1000ugd
g, IFEL<IE20ug~100u g DEET, BE4BEEHN,S 1848
ICE->T, 2@HA 5 3MOE59 %,

AR, EReBIC &Y ARFERZ L UEMICERAT 25, AFERIEIhL5DE
FEHUC L YA SIREI NS EDTIFRL,

E

[5EH]1]

) RY — L DFAE
1) BEEREMRDOAR

KRIHEMRR 77 F NI ) —LTIVHLARDIRINMEY) VEEE ()
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SUAZTVNE-FALVAANKRRAT7FIINII /=T IV) OEK
CHLAAIWRRT 7FINITY ) —ILTIV2QRGN)ITFILT I 180
w2 OaRILLmUSARBRGHRML, 30mBD4DO7 5 XIICANRE
o CDI7SAOERITFXY NRHS—TERTEHRLDD, BIEREL 2/
RISHEEMTHZ OB I VA I YU ARL— F3g%& 7 OORIL L80mLIC
BERLIARE, BRI TAEBICE>THEFL, YHLdMILKRRT 7
FIONIY)—WTIVDTIIEIIIH IS VAITVLARL—FDAKR
ARSI B, CZORRIGBREFABTIZ2OICKEL, INKRL—4IC
Lo TAEABE L, RIZ, ZO7SRIICHRIGHEZBBTEDREITD
J00RNVLEDEMATCHEREEARGYARERS. JOORILL/ XS /) —
JL/7K (65/25/1, {h7ELL) CEEME LY ) ATV ERWTERICE>TH
ZL70O%MTZ74—%TW. BROZALAANWNEKRT 7 F2IITE )/
—WVTPIVOTPI/RICCH I VA ZIVIIARL - MORRIAEE L
BoDHELOINL., BEAEELTENORISHEY VIBETHI I VA
SRE-CALVAAMNEKRT77FINIY /) —IUVT IV Bk,

2) BEREMARDAR

SHLAAINKRRA T 7F2ILaY) 1,3354g (1.6987mmol) . RIETIHRKL
OO VA RE-DHALVLAAMIWNEKERT77FIILIS /—I)LTF X 0.28869
(0.2831mmol) . O L A5FO—J)L0.7663g (1.9818mmol) BRI A L A A Ik
27 7F I EO—)LNaig0. 4513g (0.5662mmol) %+ RE TS 2 OICEL
Y, 208KRIVL/ XY ) —IL/KK (65/25/4, BEL) BAIEH50ML%E A,
MWCICTEM LU, RICO—4% ) —INKRL—49—%2FERA L TRET TAH
ZBREL. BEOEEREEZE >, BISCEHNARBKEZ3MURML, BHLT
HM—D25)—%B7k, TORT) —%ZFEIE, RIEFIEHEIC T4/
BRI ERREREHKREB.

3) VRV —LDFR

RIS, BUISEVESY L 7= #B &R (1. 0mM Na,HPO,/KH.,PO,, 0.25M+v HhO— X, p
H7.4, DABRREREBRT) 60mlz ERREEEREMADA- ST RET SR
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[0106]

[0107]

[0108]

RICAN, CICTEBFE LA SEEZKMIE,. VRY —L%ZFRE, RIC
IVAM—=—F—ZEBVWTYRY —LDHNRERFHEL, I8unDRY AH
—REx—RMT74 )Y —%@BIE, HELWToum, 3um, Tum, 0.65um, 0.4
unR 0. 2unDIEICT7 41 LY —%BBIE, URY — LK FOEHRE20
6nm (BNRUFAEELRICK BAIE) 185N,

[ZEHEEI1 ]
CTLIEM-—TDW¥FE

IRSTAINR (1 —I#) polyprotein® 7 X JBRECHIN S, EF—7
BREHEICEDE, HLA-A*xO20 1T#HERMCTLOIE N—TDREHE% 9
ATEFRER LI, INODIEN—THERBZRTFRN (97I/BR) I
DWT, UFOAEICEYHLA—A%020 1 ICHd 2EEMETMEL /.

RMA—-S—HHD#ifg% 2 6 CICTHEA VFa1rR—FLE, TDHE.
RMA—-S—-HHD#fig%., B4 DREOHENRORTF REMHIC, 37
CT3FEA yFanR—bL7k, MlEZLOUIL. OV T+ A—2 3 VESZHE
OIMHLA—-Ax0201E/70—F Itk (BB7. 2) (1R I
THIBL, BIEHEF | TCEH LA 2 RAATRBLAK. 70— b
AM)—=ICEYHLA-A*x020 1 DERBEA#EH LI, RMA—S—HHD
fHAElE., TAPEREBLTWSSH, 26TCICEWVWT, BHERTF RIES
LTWAWZED (empty) HLA—Ax020 1 A2#REICHKIRT S, — A, 3
7CTlE. RTFRPMEELTWARWED (empty) HLA—A%x020 1 (&
AEETHY. BB7. 2EINETHETETLHVESD, FENFORTF R
FHETTITCICTA Y HFaR—FLEBOHLA-AXx0201DHRHE%ZB
B7. 2ICTHEMTB I &ICLY, FHENFORTFRKOHLA-A%020
1 ADOfEEHEFMT 2 &N TE D,

ERTFRICDWTBLg, (MM) H#EH L7z, BLsold, 26TICT1
4~16F[AYFa1R—MNLERMA-S—HHDM#EOEEAMF | (h
alf-maximal MFI) 25X 38 RTFROBEEZRKT 5, HREXR1ICKT
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[0111]

[0112]

EHEF 1 ICREBHLZI4BREOIE N —TRTIFRIZDODVWT, TRZUA
IWZRERNCD 8/ | FN— v+ THiRFESME% ML .,
FENEKDORTF R (10uM) T/LRALE2 X 1 0 EDRER RERE
BT, HHDY XA ®ELKE, HHDY I ZICEWTIE, ¥ I XEHDM
HCY 5 RIERTFTHBH-2D, RV~ R B2-microglobulinEfmFH/ v ¥
7 M, B ~DHLA-A%0201 KT k B2-microglobul inEZFHANEAI N
FIWLTWD (Pascolo S, Bervas N, Ure JM, Smith AG, Lemonnier FA, Pe
rarnau B. The Journal of Experimental Medicine 1997; 185(12):2043-205
1) . 1BEBE% fELEYYZLSOEEMEEZ,. 10 uMOXBY 25l
WRORTFREB|IS, TLTIUNT4VAQFERET. blFE. CO, 1 v F
ANR—H—HHTA FaR—b LT,

fEEELIN L, MELEOFcl 9 —%270v 0 95HDICIAYIARC
D16 /CD32%//70—FIikkzemza. F I TCE#HM~YIXCDS8
aE//O—FIRGETRELE, MREZEEL. ZBWEL. P EZEHR
NOXIEN=—yE/7O0—FIMETISICREBELEE 70— 1 b X
MY)—ICEYBHLAE, CDB8* /I FN—y*THIRBOEIGDEMICL Y.
CTLFEREZMEL 7,
FMELZ94BBROIEN—TRTFRDIE, H1IRT 245HEDOT
ErN—TRTFRIPEIEN-—TICHENRCTLEZFE L.

[ZEHefI3 ]

RTFREEIVRY —LDODIRZTAIVRAFENCD 8+ | FN—y+TH
AEsE 8 eE DL

1) RTF KEEY RY — LEF OFER
ERFI2ICBVWTCTLFEEEHZRLE24BHEOIEN—TRTFK
ERAWT, RIFRESYRY —LEZUTORERICLIYRARL &,

BEFT (YVRY—LOREAM) OYVRY—L1T. 5m | ZHBREICKIL
 BUCEARLZ3m | OBRTFRT—IVBAREMATE, 5'CT4 8H5ME
RPNMIBR LRI, CORBKRZ, BEKRTEEL L 7=SepharoseCL
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[0113]

[0114]

“BEAVWTEEICE> T VBB L, H. VRY—LEZIEEBLTWS
DT, BMNEDIEEZICHERTESD, UVIRHSBETHEIELTEHERL,

Bon)RY —LBERPO) VIEEZRAEL (Y VEETZA MWak
o). VVEBERED) VEEZ2mMMIIRD LD ICEBEEEERCHRE
B, ERTFREGYRY —LOBREBREET,

2) TRSVAILREENCD 8+, | FN—y+THIFEZEEEE O

CpGeftic, FHMERKRORTF KEEYRY —LTHHDY D 2% R&E
L7, 1:EE%E. fELAYIIMNSOEEMEZ., 1 0 uMORIEY 55T
MRIRORTF REMIT, TL 7TV ADEET. 58FE. CO1 Y
FarR—F—thTAvFarR—pL7k,

fEEELIN L, MELEOFcl 9 —%270v 0 95HDICIAYIARC
D16 /CD32%//70—FIikkzemza. F I TCE#HM~YIXCDS8
aE//O—FIRGETRELE, MREZEEL. ZBWEL. P EZEHR
NOXIEN=—yE/7O0—FIMETISICREBELEE 70— 1 b X
MY)—ICEYBHLAE, CDB8* /I FN—y*THIRBOEIGDEMICL Y.
CTLFEREZMEL 7,

AMLAZ24BEOIEN—TRTIFRDIE, UTD14EHEOIE
—TIRTFREAVTRABBLERTF REE)RY —LH, BRIKCTL%E
FEL,
NP—56:EINES1ITRINDTI/BEIISRIRTFNR,
NP—401:BIES2TERINDTI/BEINLLEIRTFR,
VP40—-73 :EBAIBES3ITRINDT7I/BEIHNLLBDIRTFR,
GP—25 :EINBESLI4TRINDTI/BEINISREIRTFK,
GP—160 :EIFESL5TEXRIND JBEANNSRERTF R,
GP—252 :EEIBESE6TRINDT7I/BENHNSRDIRTF R,
GP—546:BIBESTTRINDT7I/BBEIHLOLRDIRTFR,

n
7

1

1

-
73

VP30—-94 :EBIFES8TERINDTI/BEINSGREIRTFR,
L—209 :BAIBESITERINDT7I/BEINISLEIRTFR,
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[0115]

[0116]

L—293 :E@AIBES10TRINDTI/BEINSRIRTFNR,
L—771 :8BAUES11TRINDTI/BEIHISBREIRTFR,
L—932 :@AIBES12TRINDTI/BEIISREIRTFNR,
L—1099 :EIES13TERINDTI/BEINNLLEIRTFR,
L—1955 :EIES14TERINDTI/BEIILLEIRTFR,
INSTABEOIEN—TRTFNICET ERER2IITRT, K,
NP—56, L-293RUL—-—209MCTLFEEIBNTH>/, V
P40—-73, GP—160RUGP—252(, 2@E%ZELESEEIC. &
ACTLAEFEL L,

[EHefI4 ]
4 VERICETBCT LEEZEEEDITE

HDY o 2%, YRY —LICHEEG LEZNTNOFMENRORTF K (0.5
wg/ %100 w L/Pt) R UCpG5002 (Vaccine 25, 4914-4921 (2007)%8) (
S5ug/Mt) TIERELL, RETREIC, BOFA —TRHDY U 2 h 524
faaAR Lz, 2X 1 0EDIEMAEEZ2m | ODRPMI1 164 0(CHARY
NL., TOHZRYYavaEIm | §22KOF21—TICnF. REDF
1—TICRBEICHERLERTF K (10uM) ZiNA, 37CTIERESYF2
R=—RFBHIEITEY, BHEREZRTF RT/ULR L, EBllE%E RO
BL, EFARW, BMEAETOm I OT10ICEY 1TEKEL, ELSD
BL., EEERWE, BHlIEORLY MI20m I ®PBS /0. 1%BS
AzAZ, REKRILTY IV RATBEICLYBEMEEEZEI8L L, BilE
DABRICEMMODCFSEZ1Ou I A (REERE: 2. 5uM) [ &K
BLRILFTYyIZL, 3TCTI1O0EA FaR—bFBHI&ILY, R
TFRTHRILZ LM ERVWENXEBHR (CFSE) THE#HLE, 35k
FOF1—TICR@EARTFREMALWVWT, BOEitER (CFSE) (&#
BE: 0. 25 uM) TEHELE, RAOEMELZROOBEL. EFERL
Teo EELUBHMAEICTIOm I OR10AMA, EDDEL, EBEERWE
o MEDEMEEZNZTNHBSS (NFMBEAERPM 1) ICBEREEBL.
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[0117]

[0118]

EX1O0ME/m | OBEICEELEL, 02 7)L—7OMBEREREBDEE
BET, RELAYIVRAOBIRRKICERT 2 &I1ICL Y., BilgZBA (1
X107E L) L, BH (BAHNLL~128R%) . YIRELEEZL
FBICIEEAOIRL T, TohBNENEE (CFSE) 2.5uM) TEH
LBl OR RE 7 O—H 1 X —9—ICL YRR L7,

H3ICRINDLIIC, WTFNDORTFREEYRY —L%, 41 VERIC
BPOWTERIEEN—TICEENRCTLEYAFE LA, I, NP-56,
NP—-401, VP40—-73, GP—-160, GP—-252, L-195
5, L—293, L—209, L—-1099, L-771&RU;VP30-9
4 DEFEBRENBNTH >,

[ZEHEEI5 ]
IRSTAINAEENCD 8/ | FN—v+THIFZZEEAED M

IRSTAINR (1 —I#) polyprotein® 7 X JBRECHIN S, EF—7
RANEICEDE, HLA-AX2402WERMHCTLOIE N—FDEFA
2T7RERER L, INODIEN—THORBZRTFR (9XIE1073
JBER) IKDOWT, TRIVAINAFENCD 8/ | FN— v+ THIRGFEE
RE % BT L 7=,

FENEKEDORTF R (10uM) T/LRALE2 X 1 0 EDRER RERE
MRET, A24T gV I R%ERELL, A24T gRIRIIEVWTIE, ¥
ABEEDMHCY S RIEBIZF CTH DH-2DRTVH-2K, HIC~¥ I X B2-microglob
ulinBZFMN/ v 27T I h, b bDHLA-A%2402, & N B2-microglobulin
. RU'E MCDBEGFAEAINREIE L TWS (J. Immunol 1993 vol150, 36
81-3689 ; J Exp Med. 1995 Nov 1;182(5):1315-25 ; Tissue Antigens. 1989
Jul;34(1):50-63.) . T:EREE. ®RELELYIIDSOEEMEEEZ, 10u
MODM ST 2FHERRORTF REHIC, TLT LT« VADHFEET. 5
BFEl, CO,, M vFarR—4F—thTAvFarR—ILT,

fEEELIN L, MELEOFcl 9 —%270v 0 95HDICIAYIARC
D16 /CD32%//70—FIikkzemza. F I TCE#HM~YIXCDS8
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aE//O—FIRGETRELE, MREZEEL. ZBWEL. P EZEHR
NOXIEN=—yE/7O0—FIMETISICREBELEE 70— 1 b X
MY)—ICE YL, CD8+/ I FN—y+*THIRBOEIEDEMICL Y.
CTLHFBREZTML 2. EXTF RTRIBMLABICEEIN/ALCDS8Y /|
FN—y+THREROEE (%) 2XR2IIKRT,

[0119] [&2]

NTFRE | RTF R NFFRE | XTF R

L-1087 0.08 1.08 L-B-D 0.09 - 0.43
L-105 0.08 1. 13 L-B-E 0.03 0.29
1-1943 0.09 1.34 L-B-F 0.07 0. 37
L-1359 0.15 1.26 NP-B-A 0.37 0. 58
L-2000 0.15 3.51 VP40-B-A 0. 36 0.568
L-407 0.54 3.26 L-B-G 0.55 0.93
L-B-A 0. 30 1. 60 L-B-H 0.69 1.04
L-1939 0.09 1.01 L-B-I 0.15 0.35
L-1847 0.15 1.03 L-B-J 0.15 0. 36
L-2046 0.15 1.01 L-B-K 0.38 0.71
L-B-B 0. 55 1.07 L-B-L 0.38 0. 60
GP-B-A 0.10 0.34 L-B-M 0.38 0.75
GP-B-B 0.10 0.54 L-B-N 0.38 1.04
L-B-C 0.12 0. 32

[0120] FMAEL/AZ2 7BEOIEN—TRTIFRDIE, FEEODXRIICTRT 9F&ELE
DIEN—TRIFRAZIEN—TICEHENSCTLABDICTEEL /=,
[0121]
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[0122]

[0123]

[Z3]

Z 2] LA T2 Bl

1-105 105 - 113 KYTMQDALF (#E2%& 5 15)
1.-407 407 — 415 TYCVFKYSI (EC%%&E 16)
L-1087 1087 — 1095 SYLDHCDNI (EZ%1Z#H5 17)
1.-1359 1359 - 1367 QYLTYTSTL (EC%3E5 18)
L-1847 1847 - 1855 KYQVKTLFF (BR%&-5 19)
1.-1939 1939 — 1947 LYEAVYKLI (B%I3%% 20)
-1943 1943 - 1951 VYKLILHHI (E2%&E 21)
1.-2000 2000 - 2008 WYLCLTNFL (2% 22)
1.-2046 2046 — 2054 QYADCELHL (Ac%V#&5 23)
[EHEfHI 6 ]

RTFREEVRY —LOIRSTAIINZAEFEEMNCDE8 | FN—v+TH
REEEE AL 0D ELAM

1) RTF KEEY RY — LEF OFER
EREGAISICBEWTHERADICCTLEEEREZRLEIBHEOIE N —TRTY
FREAWT, RTIFRERVRY —LERREFHI3 1) EAKICHERL
2) IRSVAIVREENCD 8+, | FN—y*THIFEZEEEE O
CpGeftic, FHARNRDORTF FEEG ) RY—LTA24TgvY I R%
1TEBEEICSERE L, RKRENSTHE. RELEY VDS OEE
ez, 10 UMDY ZFHMEFORTF REMIC, TLTTILTaY
ADFET. 5BE. COL,M vFaR—4F—TAvFarR—kLT,
fEEELIN L, MELEOFcl 9 —%270v 0 95HDICIAYIARC
D16 /CD32%//70—FIikkzemza. F I TCE#HM~YIXCDS8
aE//O—FIRGETRELE, MREZEEL. ZBWEL. P EZEHR
NOXIEN=—yE/7O0—FIMETISICREBELEE 70— 1 b X
MY)—ICEYBHLAE, CDB8* /I FN—y*THIRBOEIGDEMICL Y.
CTLFEREZMEL 7,
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[0124]

[0125]

[0126]

[0127]

AMULAZ9BBEOIE N—TRTIFRAVWTRHRELERTF REEGYRY
—LDVWThED, BRICCTLZZFEELL (H4) , HIC. L—-105,
L—-407, L—1087, L—1939, L—1943RUL—-2000
DCTLFEEENBNTH 7,

(M7 ]

4 VERICETBCT LEEZEEEDITE

HHDYDRICBATA24 TR IRAEAVD I EERE, M4 &
BRI, VRY —LICHEE LETRZTNOHERKRORTF K (EHEHIS IC
BOWTEBRLEIBROIEN—TRTFR) LDVWTA VERILBEIFTSC
T LEMESEREZ ML 7.

B5ICRINDLIIC. WTFNDORTFREEYRY —L%H, 41 VERIC
BPOWTERIEN—TICHEENARCTLERAZFEE L, BIC, I, L—1
05, L—407, L—1087, L—1847, L—-1943RVL—-2
OO OMDFHERENENTH o7z,

EXRELOF R

AEBPORTF RXBERTF REE) RV —LEZRVWNRIE, TRZ VAL
AT 2HEBEMT ) /I RKEWELFET LI EHNTE, IRIY
AW ABRIIH T 2BNIERIE FRIMR|EFETE 5,

AHFEIE, BATHEIN/EE2010—-231918 (HER: 20
TOF10H14RH) Zz&E& & LTHY., ZORBEARMEEICLTEES
NdEDOTH5,
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KIRT]

KIR2]

F5RIR3]

F5RIR4]

F5RIR5]

B oK D E

RTFRBFEELIE)RY —LTH>T,
EZRTF R,

(1) TRSDVANATEY VN VEDOT X/ BEIICE Fh 5ER
$25973/BEOBHET. X
(2) (1) O7I/BENCEVT, 1 E2@D7 I/ BHIER
INh7=7 3/ EEESA
ZaH. HD
I~117I/BORIZET 3.
HLA-—AXO0201XIFHLA—-A%2402(CHRIhiias
EUTY) UNKREFELBZIRS VA LARERRTF RTHY ;
ZRY — LD, FMENEEZ 1EETIRFHR14~24072)L
EXEARENESZ 1EETIRFR14~24DRILKREZET
) VEEE, RGVRY —LDLRELFESEL ; BD
ZVRY —LDOREICERTF RBEELTWS,

RTF REEEYRY — b,

) VEEED, TMENEESZ 1ERETIRFHR14~240T7VILE
B892 UIEETHD, BRE1RBEORTF MEE ) RV — L4,

PONERALAANETHD, BEKRE T X 2ICBBORTF K
BwEVRY — L,

VURBEN, VTIVINRRT7FUIINEY . FTUIRAT 7 F
DN eO—, PPVIVKRRATFFIVE, CTVIVKRRAT 7F
SNAY Y, SPYNKRIZ7FINIS ) —LTIV, o204
SNV TPIUNWNERRATI7FINLIY)—=ILTIV, ROYLAIR
—VTPIUNWNKRRTZ7FUNIY ) —LTIvhbREENEZLRED
12CTHD. BFKRKE1~30VWThH 1BICREHORTSF KEE ) R
Y — L,

JRY —LORELRFAILZAFTO—ILTHD, BFRE1T~40DW
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[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]
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