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1. — AR R RE LI MY RRER T F %, QIEFHERR
BugLsT—HEERT, £, HERHEZER TS MBEAR 51
H_rZasrFEHRE, L, AP REARPHEAR (PA) .

5 2. eBRABR1&FH, L, ARMEEEH T4 SEQ ID NO : 2
(LFn) R %45,

3. e ANBR 2 TR, HP, FIRHEEERFRRES SEQIDNO:
2 69854 PA KIS H /K.

4. B HERIGFH, ¥, FRMBER T LFn R EEHRE

10 Kigth 80 MNEKR.

5. B AIRRINGF®, K¥, FFEHERTFARE4 SEQ ID NO :
249 1-149 S RAE,

6. AR FIRRIMFE, XF, ATAHEEERFA4 SEQ ID NO : 3

s 7. R FBR 1 8F%, £¥F, EHERTREEAEY 80 ALK
KRB RE, ©5SEQ ID NO : 2 A E ) 80%45 R B,

8. WwAAIRR 19Tk, HF, IEHERFREEA ISOAREY
BAREG K K.

9. B AIRK 18Tk, L¥, RS EERFEH 300 ARES K

0 KRR,

10. JwARAIRR 1 @7k, LF, AFAHERFRE 250 AREY
RAERR,

11. =B AIRRK 1 695k, L, AERERFEA 105 AREY
AR,

25 12. JwBAlZR 11 4 F %k, L+, ArdsEA-FAA SEQ ID NO :
289 150-253 S REABMRRE ),

13. S A1 ER 1 8954, AP, riERfRLH TH—4: #mE
7E. MEBRBRANERLR.

14, B F12R 1385 %, X+, MERFRERZNIV A,

30 15. BFIRR 1 5%k, £F, EREZHTFEIAR—F@e
ERRE R IBES, AT, HEANABRKRDF 5] % 57E $6E B F
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16. eBRFIERK 1 8§F%, £F, IR EH FadFas R
PR AL
17. —#H etk ERATHIENEK, ¥, FEMHER
FaAL LTI EETHN—ARE, ZRAERNFAMEEAHH, FH
s MEWRABRBEIMEYHRTERTHER.
18. AR FBR1THHBHEK, b, EHERTFREL 54
AR MHRE (PA) 4894 H3=.
19. —FF 4% 45 DNA, CHARF)ZK 18 43 Ak,
20. 4R FlER 16 490 F49 DNA, L OS24 A 5V —ARA FRIEK
10 B THFFIGSMER,
21. —A#HAK, SARF|IEEK 20 494 %84 DNA,
2. —HEHBEEY, CERARUFNLTENOLER R fHIE
HFeiak, AP, FFARER TS —5FGINFEH—ARREA, &
h B AT A O b, AR E I e R i 14 B 4 8004 R SRR
15 4R, HEETRALEMEGERPERER.
23. 4o FIBRK 22 98 BuLH, TaLs—FIEM.
24, B FIER 23GH UL, EF, LA ZAR.
25. — M AHLS MR FE BN FHORBEREN Tk, LT
FriZ g LS AR ) Z R 22 B89 .
20 26. JuBR AN ER 25 FHk, £, AR HasHAETE TR
M2 ks,
27. B AER 25 64 F %, P, FFRABHALHREET o RIFR
®He,
28. —HAEFERAN T X, QiEEA—Fme bt E£ARHER 18 45
25 BB,
29. JeBR AR 28 9T, KF, FrAmiet i T —4A: mEm
fo. k@i, fRilsihe.
30. AR A BRK 29T, A, idmetmime.
31, — AP MEANFHOLEBRENYFTE, LQIEEARABRITHS
30 RBRA T A4 % B R B ..
32. e AIZK 31 &7k, Ad, ASRAFHLELERZiE
A T3 —4: Elispot R AR WA @EE FRZ.
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33. —H A THRIMER WA LB RE G ENE, LERAE
K17 6935 % Bk,
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15

30

HINREORLINCRBERT TR, AAAR

AERFHTEHERIARES AI47539 ¥ &, B, £BEUF
KA XA,

BB AR,
AV RN REGRLINBRERTOT %, HBEOZQRALA

AAEF

RS EZEABREFTEFELBREF & I RARG—FFER G 4,
BRRZEFEEFAR, BEHRZAREREE. F_AHBXOLERERE
HRBEEMIS (APC) 2R AN, INXRGEER M b
A MPNFHRERE (M) , X T@RAE. REXHFLNG S
BRPENRERY, REKEIEZAEHNETAE M L, AFEiEdA
KRBt A (HIV) 3089 AIDS $9R R M A RN, KAER4 AR
FEBRLESERAR LR T SN, 03, ARXBEERSIEZN
MERXGIREONR, LAGEZHRAREREZRGEY. Bk, ¥
AEAEFPAFE M REF&.

AT HF OMI, AR —HRELSEANPCAB LN I ZHEIAEN
SAKRMIC) I ARIITEHFLE I £5THERRE, WRAEEY,
kR OmRFE/AE, AANBAARZEI NG, S hmEE T £ MAC
BN gTERARAREY (RBE) KRR (EBF 8-10MNEAK) W,
FEKAMT @REFTERANTARGIemE (7). FERERFHRE
BAEABRIGKRABRYMERES., X5 EMEHEED AR N
(ER) faF, AXEZEMNEHERN MIC-1 5 FH 4, REHEDH @R
A&, AXEEE T mpeiRs (8-13) . mpslAaAkd iR (SRR
B) BFRGEHRAX S S @I IR E., B, AESHFF CMI
A ERHREZ, BINRARBEICFEIEA, AFEEG MIC T £4
FER. ALRBFHESI B ENERRK, o IV, ARERE, i 7 RE,
R ERBGEY.
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Blde, MRS GIEE R OMI A5 HIV RRTEHLXFEERHEA
(0Ogg %, Science 279: 2103-6 (1998); Schmitz %, Science 283:
857-60 (1999); Brodie %, Nat. Med. 5: 34-41 (1999)). #:Akit
HIV 2R 45 REA A TG AR, BFEA ME M, (2287 KRR
S OH. AR FRAAZN, MARRNAFLE, RETARSHFH
mipe&EM T Kemie (CTL) H & @ Mk &) (Letvin, Science 280:
1875-96 (1998)). KA E#4B A8 T CMI Zeds4l HIV B 7 @A L £
KR .
REFAEEHETEOHRE /I EXRETHGHITFREBX. #ld,
0 WAREEASGKEFGEE, IR FEILR (PSA) X, SLKRE
T 54 Her-2, Muc-1, CEA XXM EZH AR/ RiTFREMK,
B, MAXNARAEFTERBAXELBERE S &, WAL LTT
i bk B B B F R AT AT TR LR 89 CMI.,
FEAE R ARG BEANFTHE ARG T XOFEER TEG A
15 2, flie, BAFHERALIBABRERTFIRAZTROBEHN. 5
— T ERERRY, CHREFAEIFRE (ARARZTEREF) 2
b .
AT FAE M, B RBRELD WCAR, LA SmPOIIREE Y
Bolk ik £, Bk, RikFERERAHeREHK. TERK. £ DNA &
20 ExREMFE. R, HRAFERAH LK. e, REEFTHLRFA
REMAN, ARFEFARRERE. OFFALEREHHFAH X
BFEH B A MR GAIEES, P RH PRGBS S, AMERF
BEGREHY, ATHRE-ANAFERNME. F5, REXF,EEHI—4
EYEBRERFRANELHRFE, PREAFEELLER. Hid, &
25 3 AARAHK, o HIV BRREHBATHREAARBY AR RS, Bit, AR
AT RAELZANEALARERBRAELENMALS FLENBENL
. BEHFELB MOANN T ELAREIPBRALPRIHS T L E4E. B
s, BEHGFBEGFT ERARBLIOAEIRA, AR ¥ CMI,
AT A CMI B, TAAEETRRATER AR FHA,
30 ATHRNBRANAFEOLRERLGAE FRERNZFERASER
R, HARELR FRAFFBEREETORABEGH A KB ERX
, XEZBAAEARAFBARZ (Ml FEEZHAL EEFBRA LY, &
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FEEZECNMYGFIINRE T RIEV 6. AMAN CTL A4 HIV-1 A%
FEALEFEER, FRRITT SH NIV-1 FEH4EEY, AEHRT o
B R, Fodfedish (1-6) . Rit, A F#HR CMI, 4o HIV-%#FH CTL
MAFAZREFERILG. FHES. ALBATHRTHES LY

s k&, ATER T @R EARETR, Hasxt T @RS RE
FBETOTFREFAERER R, XFREA TR A T R A8 A,
L4, &4 (M REERGAEHERTORETZH4A.

wIMER CMI R — AN BEERA SR ZENHHRELE. wtL

LAk, B REORLBRRERA, MEBEIIMICTI X5 FEHLT
10 MR —FERRK. rd 1 XEROHEFHR—ARLAKIER T
mICR M0 R, Bb, XKESRME Ml WRAEZBREF X, XA
FRERRDBARARB LI BRAERY, £, oAb RSN E
BERERRETRAN. 3—FFEREART o CTL R HAMK
(10-20 S ABR) MSP3RIE MIC-1 T Rfemiei . X&HF
15 HRAE—BRERERATEAZHBRY. BT HEYRENEREEAY
%A, ER2XANGAYFLRIYEBEAR, eRRKFREREE, #
ARG L2, SRKRMET2FH, RLESEMHHERG S
A MHC-1 4F &) “E@A” KRAFENRTLRBABRY, Bk, F4
RE T SRR F R T R QPR A SRR RG KR BB R E
20 BRA, RMXTRMEGHEEFHFH @B HAK,

B, EZ269%M T4 n ML GEAMNE. BN THERARE
Jedf . PEA BN ERFTEAGENE, AX%iby, HRE2E
WNERMAXENRGBEEY, R HIVHEY.

R, BMNLZERAF R RAFRAHBYG —0ZOANFXRACET

25 ATHRELZEOGIBRARBEAINRFEEBRETHRE. RAMEEGY
—FREGZEGRR, AR EIR (PA) £458HIRH N-K#
2> MARSFTAMNHAE MR FHNIRS. EHhik, HAEARLE
AL, PAMER K44 PA W4k MK,

REFRHARNUPALRREFRGBAN HRAFRHE LY

30 HERGBF_H5EGEE, BAEE (LT) RAMNEFAK. LTHR
FHFR (PA)FaB E-F (LF) AR, MK &FEEd PAFfoKFFEF (EF)
R, ZFM4 PA, LFFfEF ¥, AF—FEMBAFHYN. Rif, —
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BasE R, KNHFERIFEARN, mlTRAEESBRAKRAYERSE
MAKARFHIET. SCABRBEFEEXTHXEEA DS, LTHK PA
AEZARFEAREGHRPERS. BT ZEEEHEA G TN
Bk T: PAREA TISARERN S K, clilmEEsdilaw
S o mEAGEAS. —BHL2E, BiImO LG PA EMAK 63-kDa &
ST RBEEE, CAEBRYBRRIEFREAKELEARAMBE 1
(6,7). PIE PA L RARE BT REER ANILE BF X LF &4, A
NARBRILZ G, PA %45 EF & LF et A QR EAR, e R:@iddprk-b
R e — AN, ARFBEBR T, EF 25T BRIKNEEH
10 A (8) , 3% ATP $54LAR cAMP. %% &K -F# cAMP T4 T @mae il .

LF AR ERFHEAREI—FHEFR 5 TRONG S EZLE
e, LF i X ERCEFHIE 4 (9), FHRTHEIHPHTY
BuMEGEMKRE., REWATLE A, LF L4 BABREH: S
REFERBREFOHGHER (10) , FRLEHRBRSEREFNLGEG M

15 REF(LD) . REVARFR LF X HFBIUER R i TH £ A —f 8,
Fit, XMFERARZ LF HFHAALHME., AWML SE, 2R EEB
BRATTRTRER, ARG EAEPAHHEALTRRELHELEE
G B (W0 97/23236) .,

LF ZRAA 796 NRXBE S K, HHLAZXRFERERG DL

20 HPERALTF 383-796 FRABRRZE (A 24) (12). EA mEILLEMIRG N-
KRBAEWY LF £5 PA BAH A F MBI B AGRIKRT S, AT
HHERA B LSRR HFRER. Rit, CHREH RS PA. LF &
PA 854845 #)3% (LFn) & 1-225 SR A B4 & (B 2B) (12).

25 A PR
AEXARBET RS BRARBEDN MO P Tk, HTo B R LA
®.
F O, BA Lk LI T ARG it EE L MIREFHEILE F4#
ERF. Ah&, wiFfnfelfn HER, REHERRGREHFI
30 RBEAMHERTLHEA PA IR Rekd, LERIERR$ESDRE
BN, PFEER FHER LFn AEAE., —FKe LR LFn K &
A PA o8 MBH B, FridfiE R FE4HK%Z LFn. #lde, LFn
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15

MR EERRRRY OANREARTUAAFHEET; EXAARFERE
Kiteh 80 MNEAB. AMETAEA LR K, Flde, TIAERASA £
BHARFEAONAER, AERAFERILAETRAT. HEAKEZER-TAH
BALE €45 LFn ¢ R TR B KR 0 80 NREAMRG xS, HHOKEEA
By, RERETAASHGRIHAT. IR EREH 350
MREBREEY, EHRE IO0ANABRARREY, EEEMNE 250 MARE
BMREY, —HRBGHER 105 MNREABKEY, —FEXENORE
ABONBRARKE) . RE, WuHZ B FEBEINFER LI RAERK
PR REL, X—BTUABLRFABRAF A AE AL, Hlde, T
AFEEH AR PE LI TEMRYIRRBER TP HARGESEE.

AERAHGRE T EGREETERZETHIIMEANFTSBRAF
8 % BB & A % Rk

A K AR T AR K AT 545 Bkey DNA, vAFTE DNA A 5| 4 4%
AEE9E LA DNA 2F, FIFTiE DNA FolfinFHud Mt mpEs i, AR
R TR A5 4FAegg £ £ TR 3 Aottt KA WATE 3B H CMI
ST B L) T k.

AR —FRAERTEY, REXARBT 04 —FREAAEAL AN
A KK e d. IRBLMRARETFORNFHEERE. £
— PR AEERTEF, THEAKEY., EF —FFEAFEF, TUHR
it Zafl FTRE&ELE @R, RARTAAFEHZHHNLLEE
REMEMETRTREANZOHME L @0,

BH—HREERTEY, REXARBT —FAFTRA@EANFHL
BB FL WY ik .

R —MREEETEY, REXARBT A FARIMED M T
B R LA £

W ik

B 1 2%7 PA-A~34) LFn B4R DL, LEAME R
MHC-1 X 45-F 2 ey~ &H.

A 2A-C R 7&F R B (LF) B AR REBRAF] (SEQ IDNO : 1),
B 2A AT LF ¢y o8k REMA 5. B 2B &7 LFn #9357 289 AR R
MREBMFF (SEQ ID NO : 2), B 2C A-FHILE T4 185-289 SR LA
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Be s, AefAAHRE3 (SEQ ID NO : 3),
B 3A-BRRTRGLFn ) 2R E KB T PANMKRE. Alrkss
BT 10: 1 B Emies¥e(E: T)dksl, 2Rk A5 k4E
8 CTL LW E M. emie £ HLA- L&) BBV-34ibmie %, Lo A &
S RA PA Q&M TA LFN S4bid&X. P eyt BL 45 %84 O
NYCBH F] T xf M, fa rVV-Nef & Env KA Fo €89 % %) . B 34 £ Nef-
A KM 6Eb, AEERREM Nef €45 B84k, 2 PA #
LfnNef % LFn Nef f %2 F iK% B60 R4 HicmieRiXey. Gich—
A $e.4m 0.6 AR/ # B (FB& PA-LFn, LFn) . B 3B %7 Env—4 54 CTL
10 SLEE(SP 511) AEvAR FAR B XiRB A LfnEnv Aficiteydesmpe,
H, AARTERHT PA 65, AT A &2t B2 A Env 1068 (100, pg/ml).
PR3 %4 LFn ke 04 pg/oml 4 %45 (LfhBav 5=5 p /ml &
LfnEnv).
B 4 A-B & &7 LFn-HIV 4R %)% HLA FR4| b egeh & B . 4A 27/ HLA
1S EECH)Ae4d ey ) LFn-p24 $4b49 B-LCL #-3) HLA-B14 FE4184 Gag %,/
(AC13) Wyt i, FFHREHFABBHRZ TR, A Rw-Cag 4xtH8.
B 2B &7~ B60 Nef LK (KM) & HLA-FR#I4EA, X2 /A HLA IKHa4yfe
#BLeg F) LFnNef #4bé¥etmMiz £49. A Lfn—Nef Fo 4 Nef Ak&4b
TAP $:f& & (T2), HLA-B60 ¥efmie,, H HAe 5 8. T2 LfnNef Jotmib i
20 ZEMEAAERROERMI, FALEREL 10: 168 E: T olEA,
I LA EMAKF AT AR B b Jol. % NYCBH ) F E45 % B At
%, jf B4 LFn K% A -F LFnP24 #= LfnNef. Pabs}i &35 Nef Bk 180
FoF il B BAK Gag (rvv-Cag).
B 5 A-BRRT LPn-HIV kA Lt LB, B SA R~AAL
5 AEFERBRBAET A BDRLEE B RS LM T, A LinNef #4b4) HLA-
I et Yo tmhe b £ 4k 4E ) LfnNef #8H84beY HLA- K Bed 3 mpedy Nef
HAMALE (M) 2B4%ER. Swmiied B o EEREREE A LR
BE, RIRT Nef-H M ARG FEINEA, 225 fd—=EF Rk,
B 5B R TAR Nef AME#)iE, AL Nef W EHE SR HA L Iemi
30 WA, AARBEMEK Nef 180 f G HAARAASERS. @EHLEE B
AFEERBAF AL TR, SAGEMBNREB. RESIAFE
FERBEX A NEHTE T RN CTL LN, RALXAEHRNGEE

10
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ik, IR RKERRTIRT 10%9 X REBEAR.
B 6A-E £ &4 Blispot ®Z ¥ LFn-HIV RAdyehXE. ¥k g
HIV-1 BN R LA Cde HIV-5 71 CTL /& B R A A KB HRAY
PBMCs AT Elispot ®%&, EMEEM T THAE G H»HR LFn-HIV. H#
5 LFn A %= NYCBH A 4kxt B8 . 12 A & H 6930, 3L 100K £m)6. 2 F 4 SFC/
B (HB—aFGREEEmMIE) B XRE.
W7 A-BERTAEMIBAAX (flow-based) R P LFn-HIV ki
#) FACS sh4k B . IFN-vy J& Nef 45 M % KM) P éysmie i 4 = (A) WL &
% & BA Env-43 M CTL E M eg i fa A4k (AC2) 8 PBMC (B) . 3%
0 RFgIGERAERESR (1), FHERTHEEY HHAEEETR
(2), 4#%4%& /A LfnNef #= LfnEnv (3) .
B 8AfBREAT LFn BA%AWNTEH,
B9 2%+ LFn @& EaH—45+&H.
B 10 &7 CHO fmfiert LFn-GFP ¢y e, AR B B A R T
15 MK R TR CHO amfe, A3 80%948%E, KRE54{Lsy LFn-GFP
—ARH 1 K, KEM PBS = PBS + ZA B AN L, AEHR LB
&8, REeRREE&EQA i mietfTRe, FLAKETR
BR. BEXEABHASHNERATAEKA % E (CFP, (Super-
expose ) wl 10A-D FiF) Afeli &t (RESEEG, B 10B-H A7) .
20 BHBAWARBEGFERRFLERR, BRATHE—AATHE =
A& (E 101-L). Bk, FEHERTCFP TRALETHEHEZGAR
QA N, Et, RBTAAEMEA CFP ZALG R, 4B 10A-D AF
T, J£/8 LFn-GFP &% 1 A~ putdympd, FRXETLHGRERS, &
8] LFn—-GFP # £ "T A A M.
25 Al 11 &% CHO 4afex} GFP ¢9 MRk, AT H5HE 10 Ark4aR &
FH.B 11A DAGCARTHACFPEY CHO %t 1 o BF ey % B 11 B-C,
E-F #o H-1 &~/ GFP:RH CHO fmj 2 - meg & R. B 11 A-C A7t
FERMALRZE (CFP) ty e E; B 11 D-F A +@it A A BHMAK
BR L E (FLESEZG) LA, Ed AR @l ReBgfa
0 EEE%, RETHEAAFHE=FFEL (B 11 6-1). CFP A Eit &
RARE Y HEEas (B11) .,
B 12 & GFP fm LAMP-2 SR XA A& 4s, AFRPMEES

11
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R, #ATEHEB 10 FEMARNERF . B 12A-D AFAL L ABHAR
K4 &, 49 e BEAREF (LAMP-2) ; B 12 E-H AFTBIT A EBRREAEE
4448 L B (LN-GFP) ., @it RimiaR ety € AR A L E BB, |4t
THE - ANFHE=ABHE (B 121-1).

5 B 13 & GFP #w EEA-1 A R AN LR 24, A TFTARENK, &
ABE 10 FAMENEEF E. B 13A-D A7 AL AR BARRLEY
AEF (BEA-1); B 13 BE-H AFHI XA T RREREE 694 LN
(LN-GFP), i iR Rt B etBER, RETE=HH
1% (B 131-L),

10 B 14 &7 CFP i ZREAFAG LR, AEH 10 FFR4AF
MEBFk., B 14A-B ATHIEAEBHARRLE (REGREHK)
M mieALE; B 14 C-D At A BMAK R E (LN-CFP) #9484
A, BB MR MEYRER R EBSE, RETHF-NNTFH
% =4 B 4% (B 14E-F) ,

3 B 15 &% GFP #o4i-20s B KANYER R, ATATHREEZS
W, FHEUTABR 10 AN ES, IRRE, ¥ Hela iy 40
ug/ml LNgfp £FEF 2 Jit. B 15 A-D A THiT A A BMAK I L
&3 20s FAR) e, B 15B-H A 7@ G A BRARRGE
(LN-GFP) #9408 A%, #{fmiaR mietiF e B R e BE, R4

20 TH-ARFHE=ZFBE@E 151-L), BdkEE 12-15 FEORRAH
1%, B XKEFESFEREGBMGBELIE 15 i BK, X+, %&
BER TN LFn—GFP, €5k TaREAARN L EREEETE,

B 16 A T5%2 PAAate, AXMTHE 15 AERAWEHT, $MmPA
Fo¥hmalRGeEn B E. B 16A-F RFTEERA PA EHTH

25 LN-GFP B % Hela 4fe; B 16 C-L A+ /AA PA 6954 T2 F Hela mAe.
B 16 A-B fe G-H A7 T B BHMALRLE (3 20s FU4) b mAiai
27, B 16C-D = 1-] kw3t A BB AM NS E (LN-CFP) #4484
., Bl A AR ARG ERRPALERRREMRTENRNFYEFE =
A B 1% (B 16B-F f= K-L) .

30 B 17 T8 B E &3R4 BB A E8 %% =40 BALB/c ) &,
52042 (15ug LFn-p24 #m 4 pg PA, 15 pg LFn-p24 + 4pug PA
8RR, 15 LFn-p24 SUm AR ). £ £ K Z 5 1 B, ¥k A % &4 BALB/c

12
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PROMEEmEAYE CTL £, B35 R HAREELTY v BHTHFK
Bk &9 BALB/c M fmie—ALIZF5, RSP MEMIZ R P CTL.E 3TC T,
2 Co. MEAPIHA 6 RZE, BRRPH CTL (KA@M) M 'Cr-
Arinided P20 BRARAF ¢4 P81S g (FaM¥esmit ) X Cr-iRitid AR
SOoBFHmie (Ademie) Yith. STt EBao iR T Ak
MG RRER, HARAF—EEFHET X R,
B 18 ¥ 4% A 15ug LFn—p24,15u g MLFn-p24 #=2 15 u g p24 i@ it
PR EH K Z =42 BALB/c )R, B4 R, 2K 1 AZXE, B Rka
gl ¥y CTL,

K ARE
R, ZEMLLEXAT—HATFHIBEGEZINOIER Y HF
%, QRHRARARPHIRE (PA) HEHTRERE (&8) £46F
SHZLEONFEEN R BRNEERF. KEBAR R R&ESTFHE
15 #%:‘;IE—T- FrdfEl FRERRAREFHANEAA TR M
REESEHEMIX, Ed 1-288 FRRKE (SEQ ID NO : 2) REFREIE
PA %é\%#ﬁﬁéﬁ#&, Je B EF MR, Ple, FEsER FHMEEE
R R LFnl REABRH RO RFERERRG XY 80 M EERN A
BEHLEEY 80 NAKR, A FEAKAIT Blast 247, AAE S
20 SEQ ID NO: 2 BAE S 80% R AM. EXENHE, GHELEEEEE
YO0NR R R, BhiL, HSECRAED ISRYGRE RE. BTiE R BAEER
QiEPALSEMER,. —FHRANHEZR TR LFn HEALFS. FHhk
MR, MAREZERTORE IFn RFERARRBHE) 60 MRLAR, {2
RO PALOEHR. —FHAGHBEEARA SEQ ID NO : 2 hB R
5 HH5HKY 105 ARERRE Y,
iR e R T vh QA B H-F4T €8 OMI R EQET9F, a3
AEPAC—FFRETERB{T —H LA NI s % BRyums
. FEANF —HFEATROEBE IR REOREINREERT R
30 AR CMI RE MR R Fik, —FHRBTAFTERBET A TAR CMI B E
COREW Ry
ALPNH S I RO LERIARERGHER T, Frd4E R -FT

13
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O —_nZaNETHRR, ARRAGRASRZRPHRRGEH
THAREORZINRAERY, RARQIETH RN LK., &5
& ik RRBT PAAI A &2, B ARE R PA, —FHhikeist FERR
HEFRABHHBEILEF (LF) (SEQ ID NO : 1) (B 2A). LF# PA &

5 A8 MRA LFn —3K 5, REWTUFST@pRBESRE, & 1-255F
FABELA R (SEQ ID NO : 2) (B 2B). LFn #44F4T B BART A Bl 44 iE
BF. EHRE T QI PA 04 MR, HLEMBRAALET LFn &5 N-Rpdy
—F (1-149 TRER) . —HAEHERELAKH SEQ ID NO : 2 ¥%K
Ao I AREARKEY. RARFABRERBY 0 NMALR, £

10 HAERFARERRZN SONMREAR, —HRhEWHZRTFREAE I (SEQ
ID NO : 3) (B 20).

AMZET AR KA h BREREEF. A5 H-FHLER 350 A
BERRE Y, ERE 300 NRAMREY), FHhETE 250 MRAR
KEY.

15 ik A AE P ik 4432 B) T 9 H 4 B 5 LFn #9 /& 3 (SEQ ID NO : 3)
EREY SSARBAREE 20). #lde, ZFEAFRHAOKNBEFHRE
1 R BUR S8 iT Blast 247, RAEREK 3 BAKY STHHE R RHK.
PRECHEIREAZY SR BM, EAXRETEZ LR E Y 159 R R
M, ERECEZERFE Y S0RE A, ERARCEZEHFE L 90%84
20 FlEME;, ERACEHEIEHE Y ISUHRE) R,

Kt a Bt EEMA 2R RIRRAERFHORR L, ikt
BRI ZBEFOHXY. R, TUZERAELF ooty Hpbde sk,
Blde, —FEKXEATREAEREZOH K5, KRB FEFik
HFrERARAR L RARR KA. mE. FLRAHBRL

25 R, Mk RERECIERAETRSINEE, L, E2—FHmi
NFORERL. AR EGARECIE V-1, HIV-2, X (&R
FeRBIFR) md, RiFEHE, AR FRERASHE, W HSV-2. 4%
RN EARBRCHERARGERYNTKAF2EIFE (LELELEHN
B) R, RAYFLEIRROELRALERRE (LIEEHERSE)

30 HFR.

KGRI LA FTE T MERE NHIRNGEE, LiEERE
T AT &F: WHIMBILE (4o PSA, PSMA %), ILBEFERE (I

14
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HER2/neu, > & -MUC, MUC-1, HER2 ¢4k ,mammoglobulin,labyrinthine,

SCP1, NY-ESO-1, SSX-2, N-RKs#tHéy-TEMamRA®E, 43 kD A

K JE LR, PRAT, TUAN, Lo R, BAER R, R H B K488, p53, ndn-2,

p21, CA15-3, &&E @ 18/stathmin, Fe AR BKBENEE) , P EFE
s WEF.

AN B AL FARR F LK ER BN, HLT T AL —F %,
FBAER) . AR A RBRFT A %, SFHAIERIOETF, ¥ IL-2, Ig-IL-2,
CM-CSF, CpG, RIBL Detox (Ribi Immunochemical), QS21 (Cambridge
Biotech), RT AP KAEM A4, KM EIMBEA, RFEHAREL

10 KRG HIEEFH CTL #3, 2K ARMKER TR S0 CTL.

AERGFERTHATFHELEE Ml R EA4 &5 pk di B F &k
SR IRB L EREL L BERLR, T AE,

P BB T A R SR  E B o R B F AT R PR . BT
eRRAEYTF 150 ARER, EREVT 600 ARER, EREV T

15 500 AERABK.

AXAYH S S KT LEENRIRR S MRS A &
SEOH—IFY. —FRENBERES S ROEETH HIV-1 T A K,
4= gag A2 nef (B 8,9).

AMET AR A ifde IV HARMAREG S HEREERE (RA

20 BI9).

Frid 87 aad 3 K TIARE KM 2 RIS TFHH—HS, ETURELTE
WA HEEFHATARNE T SR, LS RAZTULEERT
BABUINGHRS, QEREREBLSIEIRG S K.

S RBEZFAREHER —STFAGEINEANA T mleilid

25 MR, FTRRAARMAEETE, XA ACEMIMAAERE (REARIH
MRA) .

VA G AR R F & G T A # kA F A% DNA A5]. #lde, %25 LFn
P RRFTR by, FATR AT OBE KGN, whiE RET2HXK
2 PTERK, FABANEMEAEEZNEZBFT], pEIAK. &5

30 BMIRRBRATEFFELAPR T LR S, F3b, RASFRER
HRAGFERTFR i, FELBIHRARRKTAFTERMNEEXAZBA
5,

15
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DNA B3| TEAE S # eyt 4E, AERKXFTAY eES%Za, kA
MRS EATATIMHAE, oA TAGAGHAAT (M HE, W
T X A&,

MBI RS FT G K DNA B 3 H 8 £/ BB B AKRE. HKE

5 HALE BB, I ETF V0 93/04701 T @188 S, CRA FAKRS (H
o, MIREAEZARGERA) FRERESFS (FRBAKR) , AEXK
# (#l3=, DNA X RNA R&FBAK) , JiHE, REERF. AEBETAL
FER, FREARSRBKRK,

Blde, TR TABEEINRABRKQHLLSHRT SV40. FILEH

10 &, BRE. BREERE. EQRABSFRFERZIARFHREABENAINY
B, TATHABEINARB O EBERE, PR AXBHFECGR
#i, @35 pBluescript, pGEX-2T, pUC #4&, col B1, pCR1, pBR322,
PMBY B HATE Y, BEBLEEHAK, » RP4, HEAKDNAs, #Hlde, A
EEARG SFHATES, Hlde, A.CTI0FA.GT11, AR AH&K, T

15 ATHS@MEYREEERCE L IERETES. TATRER@RGH
R eLFE pVL 941,

Rk B LR F AR, BREZTHAEBRY. EHFTRFRE
€35 Moloney A @ kR ERET HIV AR E. —FARAWET HIVEH
FEBRCHEE Y BFRE, L+, gag /o pol XE KA HIV X R4,

20 denv RER A FH—FrmiE. Kk DNA BERAK. FFEAREKOEAL R

FHAA, B hAS 1 A E(HSV) 4k (Geller, A. I. ¥., J Neurochen

64: 487,1995; Lim, F. % ., L, DNA Cloning : Mammalian Systems,

D.Glover, Bd., Oxford Univ. Press, Oxford England, 1999 ; Geller,

A. 1., Proc. Natl. Acad. Sci. USA 90: 7603,1993 ; Geller, A.

I., I Proc Natl. Acad. Sci USA 87: 1149, 1990), M #F &K (LeCal

LaSalle %., Science 259: 988,1993; Davidson, ¥., Nat. Genet

3: 219,1993; Yang, %., R Virol. 69: 2004,1995), #FBiMm&

#H 4K (Kaplitt, M. G., %., Nat. Genet. 8: 148,1994). 3&FfiX DNA

Rl 5—#FEshFTHRMAEREE, AMEGABZI@RTRE. ALY

30 FHRART BAe, BT A5 bk,

TAKEFr e mies Lmef TRAERLAG DNA £5. FrdEt
TRAOLHRTAGAGRRERL, W XBHE. BRERLEE.

£9]
s
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HEE. 2EE. 8. B8, Rimie, IR (SFI), s

B, 4= CHO A=) K mAe, AEMESERMA, 4 COS 1, COS 7, BSC 1, BSC

40 #= BMT 10, FeAXmie, ARASEFGHEB B, KLAHSTFT

AFHESFEF @R, Xk "mRHRNERNTEFXLINETA
5 mietkERZXNHES.

BIEHRL AL DNA F 5| R e % Ko TTIANKL B ¥R
mMRZEHRM T E, FELAZFFTRT EPHEE—Frshtb, €3 &
HEH, WwEMRREAEN, A HPLC, FPLC F; FH £ (AL
MBAXREAERAR) ; KIHAEN, BEGEREELSEN, #KY

0 %FF; EFRBERLAWERYGITRT, AABREARAAR TREERS
W B R K,

TIAFRF G EH B ZFONREINLLX, #ldb, ELHE,
TR (WALR) BERY. AR HERELHMER (HA)
WEERRENRES THEABRSZOG RSB ARMBEN RS GHEE

15 REAHARY. HFARFABRATHEBKAAED RN 7 ik aIEBmk X8
Hi, TAEAENMEBELARFEENB/I, FRERFREHIH
A .

i ABBR ) TIA LR MK Y, B, RUBHARNA,

28, X, RUWHE, RANSEAAeEMY, A LYELER

20 MRS, KART =B (PEC) . H4K (HiAA) L FHRA-
RU_BRA_E, RL_BORERERY, RA_BF. £TUA
Cl-4 e X BRARE T REAR A AFERSWogi s FATH®, AHERANR
(WALR) AFBTARATETRAK. Bh, L5FEHEAHKY 200-
K% 20,0008 R, #£4hk2,000 —K2510,000, F4hik X% 5,000,

25 AR BB L BBAA T 7T VA BB R, T oA LE B3 B 64 R K 9 653
BAEEG LBBEE TGRS . #lde, £ 0"Conjugate Vaccines",
Contributions to Microbiology and Immunology, J. M. Cruse and
R. E. Lewis, Jr (eds.), Carger Press, New York, 1989, iZs#k
TR W RHOKE R LR E,

30 BETAB T LA TFHEMERE LR, REFEHBESE
A iS5G AT e MsAT. X &R OIEF S FNH, 6
du, EMHEELS, FhidS, BN, BREES IS, Rid, Kikwes

17
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REMEE, FMEESTABLIA M6 L8454 B LI R4
FHIBARER., BRE-NFEZHEREMNTATHEESST, WwALHA
MRS Lo FIaBk. Hlde, BEGEIA TIA LIRSS, &
B, BTk, WHBEEE, —ARBYE, K-8, FLEFST
S TR M. A AR B BB S AE R A SR G de 6 B AT KR 3% B
MEE, R, CERREEFTLGEBHEMNGARE(ANLKillenFLindstron,
J. Immunol. 133: 1335-2549,1984 ; Jansen, F. K., %., Imm. Rev.
62: 185-216,1982 #= Vitettaetal., F L) .
Foik iKW E T LK. Hl4e, £ Ramakrishnan, S., %., Cancer
10 Res. 44: 201-208 (1984), H+#HET MBS M-LkBETH- N-52
AEABEER) GAE, LTAL Unenoto F., 2B+ 5, 030, 719,
EEAWET BT FRRIE R GBS ATA ISR E —FF Stk b, 3
Kk eyiEK G (1) EDC (1-T4-3- G-—FARE-AR) K —_T i
HEgE;, (11) SMPT (4-R3aBtBRBAARXEKE-o-FE-a-Q-wi
1S ——#B)-FX (Pierce Chem. Co., Cat. (21558G) ; (iii) SPDP (3%
B AIR-6 [3- Q-vbsZ X —8%) ABLRA] 8RB (Pierce Chem. Co.,
Cat #21651G) ; (iv) BR4K-LC-SPDP (#AK3EzABtEA Rk 6 [3- (2-
whe K AR - #F Buk] TBRBE (Pierce Chem. Co. Cat. #2165-G) ; #o
(V) EDC 1BBK 8 BRI -NHS (N-#Z R K 5348 L M Pierce Chem. Co.,
20  Cat. #24510) .
EXHREOR K OEEARBAEAGRS, Bt, AT EAIF
A B FRMGBERY. Flde, SEAKBRE SR -NIS B bb 354k 5 88 8%
R aR - NHS H BAEE . AA NUS-BS 848 3k 69 5 M A b s R -NHS Beégix
AR, AL, PrikdEsk SMPT 448 M4l =54k, 5 H, TAHAA
25 RMEAGIBBY. —&K, —AMGRTHILENEE, BA_RREA
WM, FET RGBT AR, Bk Ht, BA-NIS T2
WBR BRI M., LB B EBBE (o EDC) 4 F 53R
NHS &40, PFHA b B8 thak — AR 1BBA R o A F LK@ .
AEANHBEETATRATEOGRERE., #lo, T
30 RBREZGEFTRETRRY, RERA40EMEARALZ%., HSikde LFn &
HERTREZE, TURZXLEAEZTEG., ENLCLXA, FEia
B-FHRtA 250 AREREEY, FHhiE 150 MREABMREY, Fthik

18
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TS A REBRKES, EEERE SONAERRREY,
AEPAHBEEOTATFEARERE, #lde, HKRY.
R EHE LY R EFARKFYHBRESETE, EREFLERA,
Bk, REMGELERGER, ERCAETUERNYG. HHBEN
5OBRARFY., KXAEAYARE “TAHAHFEAEHEAR FETIH
FL2HMGHN, € a8 (1) —Fr X3 FiaFed BASARRIHHEN X
KRERBR, TR RESLTFTAELRII Y, F=/H (i1) —Fi
KrrdaTiHERemieriis. Bk, ERXEAPY, KiE “BHK”
ATRAROIARYENIENRS, RERAGLTFHEHS, URA
0 FIFER. RiE “BAARE” RAKXRAOEHAS a2 T RN
REAMBHRTAREZERTEEZGY MG AL AHHALMGT. 4]
o, FARBBGEHRPUERAGEERELITERGE. EF, Hda
LA EE RN, AMALBEZE, E2XMATEY 1 K
“Mig” . AFERAAAE RS GESH T A A EFRE, AEIR
15 AN BELEAGEFNTS. EREPELE. AFHENRRLE S
AR ib.
A—HREEAFTEF . RRAFERERKES KOG AL AHIHTHLS S
BRBANS BAREETY, ARETHOLLA A EBERESI K. $RIES
TIAELARLANGHREEE, AEFE T @MRRE, FHLA4S AR
20 B, AEFESBERAE.
TR RET T, TARARLPHHRETOMRE, REHR
AR &b & Gimik.
AMETARAE 3FHRAHBESEQHRSMWRE, HBETUR S
AR UH RS EAIACLEFRAGREEGME (B, 9) .
25 TARFEH A ZAR THERS RN LS5 MEERAY S
R, Hlde, RATE HIV BRI RG S T M. £ A A #F
BEZAHDNAFFIAERLEREY.
AT FERBERE, o —FE NS H A SRR, HKikiE4E A
— LN, EMa, 2FEHMBRF AR, RIBI Detox (Ribi
30  Immunochemical), QS21 (Cambridge Biotech), FRF 4% KAEH .
BABRAERLEGEH . F—RE&EMN OO E FHLERBAN, W
IL-12, IL-4 #il4e BT R MHF. AR LERBER G S F 4
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F @453 4o ICAM F= LFA &880 F. A—RRAEATE T, ARNE
S FBHZHT, BF & H CM-CSF. CM—CSF T A fl —# 7 A B AL H, K
UABHEN P BHEEL Y. TAERAAENGL4S, 4= GM-CSF,
I CAM #» LFA, REBEF R AN BALHARTRGBGRERE,
s o TABHAXRELRN, BFLSSTARIGARRE. B, #HEH
EX A g f R A M EEeMN—2EA. m EXAE, ARIKLNE
i
AKX A RERNMBESBTAH S 0L FE—RER. Hlde,
IR RGETUAERGETHAREEOMTRESLT, QEFR, #7. 4
10 FAMEAET. Hlw, OERLAHBEFTOHNIIRERG TR T
KM EERGIT RS E EFBRAOER. HRLELETALE $ 84578
4, Bk, 128 Herceptin™ (trastuzumab) , BF% 7 FREfF HER2 $4Kk
#a JF A —AF 3L HER2 AR E L EuAk; TS, sl BT @mieis
FETAER . TASRKERASHBHSEAGEMLENERTFTE,
15 Q¥ E K EFF A AR,
ALERHRE “HMEE" EATHAEAZHASHERIEBE R
AW PaTF . BB/ RS KRRA, FHRHLRA, EFXEHFRLE
ERARERHHA,
AXAHHASHGNNERETENEURTEA NI L HEB
20 wmEA. AETeAH 0.1-100000pg/kg/ R, FHE 1-10000p g/ml.
Prid Mg RN FREAHE Y 2ug/ml. AR FEH R, FFA
KRTTAERA Bl X2 lng-K % 300ng/ ) EHFEEE . EHFT A
RFBASH AT B RGiEL, Hlde, EEV 9 2K8 5%, KERKBAY 4
B. 2ot ThHREH, REAAGEHALSHETARR S AL
%5 HLACAFTERGFTELTLAENE. fldo, XL NHBESHLES
ROBEUTHE: (1) 2HHEY, F-ANTERXT ALY, £=
/l\ﬁ"l_%i"ﬁ-%-‘/l\%'li‘(}é IANALS, F=AMNETEMEH BH, Hlie,
AEH_MEZE SAHAALH, £I Product Information, Physician’s
Desk Reference, Merck Sharp & Dohme (1990), 1442-43. (#|4w=,
30 ZHRERGRFE); (i) Hde, dFFRAEGRIL, FHEFHILEL
BHFERFANEALE BHLE (6 AXREX—2); F_AHE
EF—AMNEZE 4-8 ALY, FANFAZ-ANEZE 4-8 AL

20
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% FOUANMRNBEF=ZANEZIE CL2ANAALE, FEAAMNELE4-6CS
Kitesh; ARE—ANHNEZXE, /% 10 4853k, 2N
Product Information, Physician’s Desk Reference, Merck Sharp
& Dohme (1990), 879 (Hlde, GRk. BHAFFTERANEGFE). A

s FTHEFZESHGS AN EHERG B E KR, T b KR EER
RARBRY EFAREATARE,

AL RBEFTOQETALIE (L) L8, AIAURTUAHANE
WYX, ARTES TN, HEAESBRTIAHAY, 2AETIA
HAMETAMTEA THECHTUHEAGE, FLRAHHRE

10 AEXRAFEZIS), FATRHEAGLE G, ERERTAANTRSEY
. Hm8. JRE. AR, AR, AR, LRR. K. ERK. & F
B, BAR. TR, TR, TR, A8, HAHK. 2-1-58.
FoR AW, B, TUHAYETUHNEBRRELEIRLILEL, A
BAROH. 7B E. Bit, RAVZRBATATEFEANSHA

s &4, CLAARAKAHGBBRI/REK, AR—FHREIFECHTUARHAY
B, I BAER Q4T Ak 5T B

A OIES R, M. MEAN. BHF. AN, BRAXHF
ISP BN ES Y, LAMALBERRTURNKEARLABRANLH
2, AL ENAHEROLABNNLE ERMGR (CSF) , iEE

20 HEFHBAGOAELERA N, AREIHINBEARRE, KRESH
B, KiE YN R TESMS. #KA. LA,
KB A ESRBREAR, KENALH.

FIT3g 406~ =T A 5 A 3 oA 245 1) B 8 XARA%, S BT vh i it 36 4 S 4R
BT RS AT F k&, TR FREF AR LAY ELRSEM

25 R REFHB RO BARLESE—RY TR,

EAORGRLAGESHTALE S 4558 X4, iRE. A
KA. hARRAN, &aEBRETSARMEHEORALAGH RS/ K
Sk, ZIMEAHABRFESKBRAEIAKEBE PG ETRE, ¥k, 8.

30 EoMmANLHIRAAECHEATCERALRAY THALEAS KRS
H, HEFNKLEAZL TR LRFBY. FFESKFHNTURR CIF ik,
RAEENaHANXBEAMNEFNES. LEEHANETARERA
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Kd MBS THRZHRBAREN PHALETEHERREER, ¥

B BAE 1, -ToBPHER. TAEAGTESGREKFEN G

K. Ringer’s B#%&. FFHEIMLHER, B, AFTRLGTEZHA

HERREFNAR. Hsh, TURAETERRHE A, GHLRHG
5 —R_HIHBE. F, BhhBROBERTH T4 EEHAN.

AT R —F# T4 REPRBSG N F GG TRM, TiAy
HHEALAGBERTF b 3 RO REABRAF], AEEXTHRS S
HESMAYREBRF I GEZRSY. o, Tdxt 3 KA #ATHE
AT, CAE B R FFEAL &

10 BIASEGRMEFE, T EY M 22, ABETHed
MEBGRBERZF &, TARINEALXAL>FHRGELSY.

AEPARBT R NE MIENFHEBEREGRZ F ik, TR
CMI R B AR R TR T HRALEP ERG, HARALHERGE
TERATROGEGHEXENERmph, XZBE AR HREFRELE

1S HRAMY., o LR, AMMTIAS CTL A4 HIV-1 AL FH LTS
HHER, R TEMHUIV-1 BEEADURK T mBRE, A+ i
K (1-6) .,

AEAGATRET MREE\F T FFEAE T @REHREE

WRRESTEREATRMERA. ARBTEATARFRAAKR, LF, M
20 RHEAERGAEHAAEARTOLEXETEHA.

AE—FREFERFTEY, REXPARMTH &S LA Elispot
T A&, Elispot MR M EBHER, T K FABH K S CTL A
B HATH M AR F 83048 (Hlde, £ N Lalvani %., J. Exp. Med. 186:
859~65 (1997) ) . Blispot ME T AE A AT R MIE, GIKBIRHG

25 &9 PBMCs, A& CD8+CTL fmht.. #l4e, 5k f HIV-1 PapkAN4kéd CD8+ CTL
.

AR ARETERBETHRIEN N &L KA FAX MON M
REFRZGME. ETARAXMERAGRZ, TAEKRIRMIEKF
BT M ERMNMEE-FHmemE. AARBHNMCTLs, HFEEHK

30 FREREEE A —REF, SHFHNEOHE, FHABBRAREHS
AW EE, @mleBEF. AHAFG(CDS, CD3) A= IFN-vy #= CD69 #4mie
MRE, TAARKELEY MIC #F 4R M A4 2 R

22
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TR FEE.
R AKAH R EAS S KE CMI RZ, TH T4 2 F %A,
M F R IR M KB . P ) 25T ) TR 45 & B ) K4
GE XY P E TSP
5 180 A K AR ahA % Rkey CMI )28 T A4 & 1R 69531
LHRN £
AXPERLT A THI M LEHEANE., —FREHNEANEQ
AR ERXKE. LFPEH&ESEY. HAEXN SR LA TR R
CMI B Fi 644K REXR B RA . IR A ERLECLA THREoh
0 RALHIZIHEOEE., A—FHALEEAFTEF, FFIEREANELLTET
¥m CMI RE SRR FE. FFIRANER LSS ETRY AKIHias &k
a.
—FF R G IRF) B QAR TIRY, I LAKEN FTRELRYGXE
AR EH AT E . XA, Tl ok i3 MARE A TR RE
15 %, MEEFEIE (Bl 4 86), REBRZ. XN EZHHTRe
B (4l 2 ) BZA T OMI ®E. AR RH SR ANER FHIMOEH
s, Hlde, ERGEHRXBPEER, IHEAETEALEBREZHRE.
K, RREERTREOHERRAF T, ARXKXEHETEE
LA AR TR TG, TRAC LGERIMEBGEDFHS. Kk
20 ABHFHBOE0E. KR, 2R, £E. RARFROLERFOR
.
E—FFKZHFF, #o EXHTESGTERIEH LFn B ERHH
LFn 4% 4G, TTuld2 PAMW AT, vA MAC-T FR4l 5 X &4t CTL ¥
mie. EXFré MEIC-1 RRERINREBEOARENGHFEF, REGKEA
25 BRBEZEREATEMRARLRMIALAAAEMESE, KRR TEY
AR Ml B, P LFn b B R B AR BN MIC-1 &2 437
AR EQHHF. TE L, Flde, LFn TAAS S PA &4 T4 HIV-I
HREXEBMEA Y, X—5 5K R XRBEEAFE i TRAER
GBHARTE (32) . EAEFWHAT, LF (RESLET) RER&ET PA
30 8, ARKELEMMAR, FHLF EREHRTELA B LR Mk
8 R Fo oh Bk,
%9k, e LFn-HIV #&4-% 4, TUAAERAERBLRN TAEEY
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KETED T WAL FTHE IR, EFEETHTAREMAMERN
FEIMAER, LREMFL, TB, k. AL ATHRARA CMI
RNEFRRAENELEGREHLEN, 5RATEGLORKEK, €
REAETHRE, IHERASBRKRIRT R, FHELHREENELAY
S OHLA-T BHMOARBARGELELIR, AN BELRMAT RLY
CMI RZ, BMEFEMEREN TIHSINE., H5b, Ak LFn &&%
AR TFAEXBAFEFES, TR E LTk, FARZT.
AE P RBLQ A S SR, ABRBMATAS B DNA SR L
ALRSRAFRABARPHARRIAAE, BTRLRATSHA
0 &, MmEAANEILREIRGALAR. B, KAVNHHVELS I K
WAAANTATAAAS ARG SHBENFHRE GBS B Fos
%,
FE&GEEGATFHBALLR, AR EBUETH X R AL,

5 FAH 1
e T ik
LFn-HIV &4-% 4
i#if PCR & ¥ &  HIV-HXB &% env gpl20, gag p24 45 DNA £
B, LEER) LFn &A% pET150LFn b, 3 B M A, vA4E4E 5 LFn #= HIV
20 LHAFFIZEGIER &S, @ HIV-ELI 3% Nef %455 5]. LFn B i &k
ST M &G RKAHAKRZ pET15b 4 (Novagen ;Madison, WI) .
GERARAGANIZREOEFTRTI BT, AT EO LA His-
AT, S ALBAEE., T4 LFn RUABBATEEGH X EXMHY
FTRA, AAN-KRBEH 6 N EBAARMAR(14). £ 104 Biof low
25 2000 XA MR A (New Brunswick Scientific, NI A ¥kami.
AT ERMNE, HBAEFH (Novagen) ¥y ksbib B A His-4FieH &
B, @A RABEAN LFn AKX Tk 4|4 LFn A .

X
30 4 Applied Biosystems BK4AAX (Model 430A) EA-RA BBk, FF
A ER 55 G K EHA vAbT 141 (Gag), vALT 299 (Env) #= Nef (15),
ANCHAEATBEEEE. BATEREE XA DRAREBRES
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(Sigma, St Louis, MO) Fiu®|smfeididhF, BHF 2 oW, FHHE
&2k, RESHEMIE@RY. ATAXNSHEGIRAEZN
Becton-Dickinson (San Jose, CA)3kfF45.

5 R mpE T46
B LEN-HIV (30 pg/ml) . €& HHA MOI 3-5) XAK (10 u g/ml)
#£ 31CTF, & 5% CO. PRFIBAAL PBMCs E&. ARMAKAON
g/ml) .LFn-HIV (10 pg/ml) 3 &85 ¥ % & MOI 3-5) iR % @4k B-LCLs
W&, dk 2 R, FEAFELEFMR CD28 Fodt C(D49d (1 pg/ml,
10 Becton-Dickinson, San Jose, CA) &% Tl 10: 1 & B: T todlfim
B pmpt. RESMAEIEREHEA (L0pl, 1ug/nl), FEA
37C FRE MmieIEsid 6 Jot (2T APC k3L4EM 161, xHF FITC &
#A£ M PE, PerCP #= 1gG2b) KAk K& & (APC) 47089 CD3 ¥ LB Hidk
(Mab) , #41%¥ (PR) #7it.8941L-CD8 Mab (Becton Dickinson) #4546
IS ek e, E4CTRART 2004725, A FACS sk 2 K.
#Am 100pl XH A (Fix and Perm #XA &, Caltag Laboratories,
Austria), H#EATET (RT) BAEBF 2040425, A FACS ok
&2k, REFM100u1 &M B (Fix and Perm &AM E), HFHLAEZ
BFEEMB 5 4. £Fm FITC-INy 2 P £S5 %9
20 (PerCP) —41%Bt#4) CD69 Mab (CD69 perCP) HikH B ACTRARHFZ
B, Bl FACS kB kA AMmBAEA, # HAE Becton Dickinson
FACScalibur #X it E, A Cell Quest 3H447.
1%/ FACSCalibur AX @8l Becton Dickinson) #= Cellquest
%4 (Becton Dickinson) BidwW & ENIASE. ATEAKGRAMNR
35 FefalstBREAMBIGBRASINARSEEEHEEE PHA (0. 25
pg/ml, Murex Biotech) f]#it 4y mie,

e % Aol it
¥ B 4k Bpstein-Barr #& (EBV) -$44bitéy B Rk e Gme i & T1
50 Ao T2 (HLA-B60) At AHEHR L 40 (APCs) . A EWH/HBMKK
LFn-HIV ¥y sk it detmpe, M 405 W »F & Fit&, AC13 (HLAB
14 FR4%1éy p24 [DRFYKTLRA]) #= KM (HLV B60 F4)é4y Nef [KEKGGLEGL])
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& Gag #o Nef-$ 3 M 5% (48)) #= AC2 (HLA B44 MR#l4y gpl20
[AENLWVTVY]) . #ZM HIV B F AR KT, X FrA4RE CTL
Bl e it £9% % (Rosenberg, AAiE4E), HHiEET—A bk
M F K AH & T Env M A K (SP 511) (16) . A-F Elispot AL

S #)PMBCs 2R A XN mRAs-TiAe HIV-1 B sk (15, 16) . #
THAEAFERETE A, @RNEFE B X e LFo-HIV MHC-1 £
H ZE YR, APTEEGREAKATIC APCs, /£ RPMI 1640m 10% FCS ¥
B, FBEMEGRMNERA 1 IR, RERE, FLETHEERE
AW AP

Elispot
st {& 2Pk A4 PBMCs #47 Elispot ®&Z. £ 4CTF, A 0.5 mg/ml
&) % % sk 1-D1IK (Mabtech, Stockholm, Sweden) * 96 FUAYBR 4F %
P Millititer, Millipore Corp., Bedford, MA) fR e #kid 4&.
15 REABRE AHIER (PBS) BT FIR 6 K, 2% A&3 50, 000
A~tmie, FafE3L 25, 000 AmAe vy B m PBMCs EX4493L. & 37C
T, £ 5% COFRF AR ITA, FEU 0. Sng/ml REF A
F A8 % R4 IFN-Mab (Mabtech) , iBEF 10 94, KRB Hmk
F A% -ALP (Mabtech) AFRTEF 1 ). A PBS suAirHA-F4 3
20 R, HHAFMm 5-E-4-R -3 RASERE K 2 (Signa) , AEER
MEE, 15 5425, FmhRKAFELIER F ., AR BN X &R LA
mieE F4A Kkame, WEFEMIE, 5B SFC/3L (R E%/I) H
AZE., NTRBEKETIRTBILGHKE, AW 4 Al 1Y
i H CTL 3% (CTLp) . R4 CTLp RYAEHE 10° Nams MR H
25 XARF1). R SFCs £ AT BEG 2 456535, AW R A LA A Ak,
A& SFC FH&TF 15/4L.

S5
EAEETH IL-2 AT, A4 CD3 2 4 % didk (12F6) #]% CD8+
30 CTL %%, FHAT ARREZFEM. AAAHIV-1 XA B THES
Foa (BFFHHh 3-5) A LFn &Y (5-30ug/nl) A¥emp, 4
3% A4k B-LCL & HLA-IEHe iy APCs iR, H# BA &M B C'Cr) Fie. £
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200 pl WyRERRRY, KEME: Femies el (B: T) A 10 1, A

AR ARG ILTHATH. 4 PHZBEHOR EF®R, FHREUT

NXFREFREBRG T 100 [ (ZBBH-HLBR)/ (LB

K-BEBHK) 1. HIV-AFfb CTL & MA s U4 & AR/ TR 10%, =
s FAAARIR KRN, OKBH)TRREHKLG 30%.

L&A PA 954 T LEn-HIV A~%69 HIV-1 LB AFefu L.
A T#4F LEn-HIV Hémpe k& Lo MHC-1 4 F A0tk h, AAL
XA L PA AT, A LFo-HIV ke dmie B mie & (B-LCL),
10 FARAIIFEBBERRME, AETRCEASAEY IIV-4574 CTL £ 4%
HATRE (B 3) . RMEARAEFREAH PA %4 T, A LFn-HIV 3¢
CTL iR A ¢y e min s B2 AR Y . EMAKPRBRETFH E4, FALERF
Tkt BAR L e KF, £ F, B-LCLs RAAZXME HIVRE® &4
FEHARERRY. RALARMES LFn-HIV —f Kot (8 J iy 1
15 ) (BBEARKEA) BEHR, AEET HIV-HAMCTLEH, £BT4A
BRRERGRRFFEEZmMEA ML,

LFn-HIV A% MAC-1 #42F 2 i
HEMMBIESL T LFn-HIV 2 h25ked MHC-1 &334, AIH
20 CTLs * Bk Mk 497 5 & HLA-T FR&)HE 64 (B 4). M 2i8 LFn-Nef &
LFn-p24 &5 HLA IREe 8y Fedd B ey e smie, 245423 HLAB60-#F= Bl14—fR 4
R FHFr Nef— (KM) F= Gag-#JpH (AC13) £, RA HLA-EBé) ¥
MIRARE B E M, LT LFn-HIV & MHC-1 £#.
FMERET LFn-HIV 4488 Fodn T 6B A4S . A T # & LFn-HIV
25 AR B EHALRERELKLITN, KRMA 100uM Yt
B(17,18) ———# 524 A H M PR F B-LCL, RE#H LFn-HIV &%
R. EAESBRRERE B HHEILT, KT CTL 74, XXHER—H
AT AL,
e RS R LFn BE&FG-FARAER, HEALME 4T L6,
30 ShERTAPZG (5REMIBAGREEEG ), AEFKIES) BR B
T 5 MHC-1 £4-(19-21). A TS ARBEAZIEH AN TG E R,
FZAVAR T LFn-HIV &4-F G %4 B60-A ik e % T1 Fo T2 vA4E dy CTL
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RS, T2t (22-24) R4Z TAP Skt T1 mOHITES, €
Bl BRNE G 4R $EE 2] BR BES, ARG MHC-T 24 (19, 20) . £ T2
Mpe P e iR B LB IR (B 4B) , AAAMIZEE (1A, W]
R BBAT AT AE “E7 MEC-1 4-F &R ERLIRBRA AT AR egE, 4
S Bl AMA TAP SR ¥esmiatd Rl iRk, BE T @EARIYE
%,
ATH—PELIIBREGHAN MIC I £RZHWE, AATFIERE
AE A Bl CHFFEA R pHRRISKRNGETH G R L%
B, FEHFFARGK-MIC ZA4KRBX@MEERT (25) . £A¥mie
10 21 LFn-HIVZ AT HEmA FIEREBE A, LA 2 ALY CTLs &7 %4 A
(B 5). X—KX I, EFAMNS HLA FR4\A TAP ERMBIE, 37
LFn-HIV &y MHC I X2 F 4 B-LCL In T A2 ik d),

LEn-HIV &§4n L5 § 8% REE Y
15 BB RIBRAE MIC-1 S F LY ERFGRINERBEEFHEGXK
AER (26-28) , FEFTRAKRMEFARARIER, EXEZTHA
MHC I X:#&4#, ATHE LFn A FHRREZRUAREER AR A
T E G KBER, RATAEEA LFn-HIV 359 A f44 2 B-LCL(H 5).
SR e R GHARFEBER T oI, ARHFFHARZTAHNTAK
0 AR, XMHEMENTEZMMTE (29, 30) . KNV EXREH, B
H BRI SRR Z LFn-HIV #AJO R IRy b 224,
o R A RAENRARRALIR A e e R & &, Fmmpirek B, &
FEREEAE A RS, TL4¥hkemRrimiid, XEPMER
FIBLT %A CTL Zhék, X ReHhlempetith (BS) .

BT R F) &9 CMI R Hedk LFn-HIV e & 4055 & 5 &
AAER T LFn-HIV A MHC-1 4T3 CTL R 2 # | Mk @eite h
Z G, AMB—FRET LFn &4-& G A& CMI B2 F 69T 5 A 4,
CLIEBEEABEE (Blispot) M A RAXMMWA FHRERZ, R kiR
30 BTN THRREGERERERENIFE, FE, FEEELSKMA
Ble KWK, HHNARNTFTAGARLHA. Elispot RNEZHEERER,
TIAEKFABE S 2 HIV-44 74 CTL B E 478 A2 5 M348 (31).
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A, AEMRBRABMEATEINZ, OIFERLE HIV RROEAEY
FERERGES BRI, £ Elispot MEF, AKT R HETF HIV-1 faR
AR GG % R A6 PBMCs #= CD8+ CTL A%, SR AR R TR
¥ %% &P 4712 A LFnp24, LFn-Nef & LFn-gp120. A LFn-HIV W&KF T

s MENREMBEREE, FHLAXLEHAET, 5THEGRFMLEAT
F Y RRBEE (B 6).

BERAXBICR R PAERSPRBAREFE T @R EmEREF
MmN AR, ARBRM CTLs, FEAKRFTERKB X AERT, St
R EGHE, FHEFE e IFN-y HOHORGBERAFEMBAR

0 K. RKEAR(CD8, CD3) A= IFN-y F= CD6Y S4smp i &, TAALL
Z ALy HLA-T R FaH4hat B MR LR i T SR RATR R 2
¥ . M LFn-Nef &3 Nef -4 M L% RKM) , M58 AR 4F
WENHmEAEZ (B TA). £ CD8+mMe# ¥, A LFn-Nef Fuik ik Nef
M ELE G RFER Nef -4 F MR . A LFn-Env fek ik Env 453

15 @A VV-Env) Sk A BA Cd gpl20 FASAK (AC) 997159 &
8. KA Hid 4G PBMCs. 5 M rVV-Env B ¥ ¥y mpeAntt, A4k LFn-Env
miey, & CD8+amfeE b miely IFN-y BB 5 —uk (B 7B) .

% %5 2
20 XA PAMFA T, LFn 4% & 4 6804 MEC-T R4 69 75 X 44k CTL
e, LFn &R0 BRER#EE, RATFTEREBZE MPBA Y
I N FuR Ao T A8 X 4G 2h G P 4633 (Cao H, Agrawal D, Kushner N,
Touzjian N, Essex M, and Lu Y. J Infect. Dis. 185: 244-251
(2002)). &AMLELIERSE LFn BEWREXAEY (GFP) AKA PA 8
25 AT RENSIC. KAMNEIEE IR CFP 49iXA PA 4k Hi A LPn it 5
mEEQAIEX, X285 UGN HL.

LFn—-GFP #= GFP #j & Aasb 4k,
Bit4§ R A pEGFP-C1 (Clontech) &) GFP FFaLikAEIEA L vA BT 69 5F
30 P AT E ) LPn R A B4k ¥, #H# T LFn-CFP & 4% & (Lu, Y., R. 4.,
Proc. Natl. Acad. Sci. USA 97: 8027-32 (2000)), Frids4%& ¢4
TETam@meRERY Y, FATUBT—ANTERGFRENEL, %4
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ik aE O TEALGH 55 kD, FERBERBEAERE (THAL
R) . ATHEEBRRITELRH, % CFP g S MR AME Y mE 2L
#HAK pET15b %, AR GFP #o LFn—GFP &4 &k, “hibhelt A ¥ oy —
ZMZ, & GFP ¥4 LFn 5 7.

LFn-GFP fE#t A CHO #8f&, # GFP W] gk
¥ CHO e A BRI GA REHRIEHA TIFXT) 80%64945 %
J, R R 44bty LFn—GFP B % 1-2 /s 8, #R/E A PBS #= PBS+&E & Bt
TS HE, AHRBELELEY. RERARELREG KA @i
o #HATRE, FEAKRTFREZ. BT LA BHMALS IR E AL &k B
#E (GFP) felrl (REH4ZE) . Al AR LY EEBEAN
SEREK, RETE-AAFHE=FEQ. Ak, $E5.5%F CFP
ThAETHEKEZGARGEEA, BEHET CFP A@BRAN T
€5, B 10 Frw, /£ LFn—GFP &3 1 Wl d A4 %X BTN,
15 MR EBEE, XA LFn-GFP RAETHA T @M. EFXLHE 6B &4
T, GFPRAEI AR Ly E4Ems (B 11) .

LFn-GFP 4L it ¢y tmpe iy oy 2 4
A5 AR 10-11 ABR ) E B F ik, BN A RESEFA (B
20 12), wAEAKTAA (B 13), REREAHRK (B 14) RREaKRFARA
(B 15) RRTREKZFOHRK. BLEREAGESL, LEAESHE
ERXBRRA 15 e B%, LF, 2E3E R ~mBEA LFn-CFP
SR THMREAOARNLEREZETE,

25 PA 89 A £ R AL & e st LFn-GFP #9483
KMAE—FRET EHE PA GEF TASHEE LFn-CFP R3EIR,
IR AR 10-15 B R 6 R EH THATH. =8 16 5T, 542 PA
Ry mASARIL, Bim PA Rep @R AR ERENKE. F5, PARSL
PFRY T RERENKT. BRER, EXMNEZHT, X B EBEL
30 AT EER T LFn-GFP 9N 15 K % PA SRR B &,

£ 4 3
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# % LFn 6§ N-K3g—F, vAZRBAAR LFn &B 4R 4ER

R shh %K 25 RA, 6036 PA 25445 H)3R %) LFn &9 N-Ks%—F+T
AHRK, mARSNARBEFE REYAR. EFEIIGRE, ANEAAK
B AR Ee B 3% 3% LFn 4% 9 & CTL 5%

5 REALZAFFHITTRERANE R, AMN—ARGIELAHFL
PA 8944 F LFn—p24 8648 & {4y BALB/c /> R 4R 4038 CTL. wA#T#
A5 Ak €4EE, i#de LFn-V3, LFn-LLO, #= LFn—-OVA 4§ LFn &4-% & &
A s SAK A R B CTL (Lu, Y., %. Proc. Natl. Acad. Sci.
USA 97: 8027-32 (2000) ; Ballard, J. D. %., Proc. Natl. Acad.

10 Sci. USA 93,12531-12534 (1996); Ballard, J. D., % .,
Infect. Immun. 66,615-619 (1998)). &S ZEGMLEAR 12-33 4~
HHE B, 7 LFn-p24 BA X% 230 ANREK. E, BARRGKANT
fEEEF., RNMAZBRERMEELEMNRTERE LFn-p24 HLER
M, ARREHXA P, ©IEEHE IL-2, Ig-IL2, CpC, AR L4b,

1S BARREIM ARG RAEEAFER, AMNLRALELETERERN, 4= 0S21
Fo PCPP fEMEERMMRAFH R BRAE, mPBRERLENH CTL #%
(Schiembeck, R., %., J. Immunol. 152: 1110-1119 (1994); Barouch,
D. H. %, Science 290: 486 (2000) ; Davis, H. L. 4., J. Immunol.
160: 870-876 (1998) ; Payne, L. G. %., Dev. Biol. Stand. 92:

20 79-87 (1998)).

B 17 ¥ 3 A RE &GRE R H BE KN 24 %% =48 BALB/c I &,
#4042 (15pug LFn-p24 #m 4 pg PA, 15 pg LFn-p24 + 4pg PA
B AR, 15 LFn—p24 SUmBARR ) E R Z B 1 F, ¥k %% it 49 BALB/c
SRR EB A CTL K. B35k ALETW v TGFRK

25 Bk 49 BALB/c Mamfe—a& IR, RIPREMIE M 45 CTL. £ 37TC T,
A CO. MEMTIER6AIE, BBABNY CTL (Hu @) M Cr-
Aritit eg P20 BRBkA 49 P15 il (FaM¥esmfe) & 'Cr-4Fie AR
PR egtmie (AH¥emie) ). ITEHNERTO PR T Ak
I AR, I BRAFE—HEEFEH X4,

30 ol 17 A, B FmAR, RMNEEBIER LFn-p24 B AH KK
H PA M9 &H T AR BT A  SRP3 584 0 CTL., 2A B8 Rt —FiE
ST PARAEFERKARREETLE Y.
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Jké#y LFn &9 N-Rsp—F sk t) LFn BOZAQRAAEN
.
H TIEEARA PA I T LFn-p24 66835 CTL, KMMET —
s #REA LFn #&4%%4 MLFn-p24), A%, 87 LFn & N-K#—F
(1-149) , pAEARIRE LA PA Mt ). KRNMBLAH T @K PARHA
BHERFINRAYERFEEEFTX—&. @4, £ 4CTF, A
CHO-K1 e F kB & Bty v ég PA, XS F % PBS ik prdtmie, 5FH
5 ¥S-#7itit#y LFn-NG & LFn-ENV —#&, A 4CTFTEF 2 I . £5%
10 AFrE e, HHA 37C THM: MES/HEREE A% (pH 4. 8) 2 o9-4F.
REFMETEQHE XZEFR, HAUHRALGERTLESH LFn @4
8. RERRREMA@R, 28, FHLTH, BRATAKEE
T PAREYEOMY B, bol=100x (A4 PA fot T X8t H it
MEHHEALTHH R -ARAPARBREESBL BT @R E AT
15 340/ (A PA Fefifi it 6 M ey &4 T o35 - &K PA Feild
MBI EHTITR) . AXFHHFRBTFEF, PAREHRE
T2%69 454 LFn #i2 3| mie ), @l PA #3546 MLFn 9 &R LEAR)
4.
R, RMAS BT FARKA AT LFn-p24 Fo MLFn-p24 24 CTL
20 #EF. AB 18 ¥, BAMBEANIES, 8 A 15ug LFn-p24,15ug
MLFn-p24 #= 15 pg p24 3 =48 BALB/c &, HHAWA#TLE. %
1 B ZEHRBMRELE T4 CTL.
ol 18 Fiw, E#AT—RELEREMFZE, LFn-p24 #e MLFn—p24
el B E CTLEM, $X L, 5 LFn-p24 FHHHREML, KMNE
25 EAEE|Td MLFn-p24 Fle6sitey CTL #F. RAERZLEET LFn
8 C-Rt—F (150-253) AL AR EMPAIEEE, AAHANFER
J& (p24) ¥ 8% MLFn A7), &8R4 & CTL 3.
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