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(K55 : BT IARRBI)

I BEXERBEOETAIHRAFLOEICET5ER
1 5% EORESITROHRBEICRT 5 57RE |

HLA-A2402 FI3RHE MAGE-A4 2 BANITHMT 5 THRZFHER T B HZREEL,
Gﬂ%n@eEﬁﬁ?*ﬂ%@mwEﬁ%lyﬂﬁufkﬁoﬁﬁﬁﬁmﬁﬁ?ﬁﬁi%
1= JALE DA LA MS-bPa (AT, FEEFRBLAEH L) iHEMERRE LV
YA NRRY F—Th 5, KERTFHEBRIEBDEEIITR=—< VA AMEFY A VA

(Moloney murine leukemia virus: MoMLY) T3 5%, _

VhR A NABRIT AT peg T v PR YL VARRL L F A AR (SRR
Ay bu v VAER) ELRA S =< VA AR (RF—<V hr T L VAER) O
TODRBEHEEIND, = VABMFE YA VA (Murine leukemia virus: MLY) 27w+
LhEYAARBIEETAETHS (TRL). MLV i AKR P 58 Fov 7 A 00 B AT A1
FOBET A VAL LTRRENE, oMLV i, ZRENTMV AT Z2Icky,
FREMEOE W T A VABKE LT Sarcona 37 fElAh BB SN e bu Yy 7 (FEHR
A L ke A VR TH D, NollV RS VEET ERET, < 7 ROEBRURMIT |
DD BT HR L ERRER L 7 RDEETSTHRY VA AR R RET 5 T
BEESHTHSD (TR MMV kv TR T v bEOTFoWRIZOLRAL, L b2
BLMOBITRT D BREEPREHEOHREITRN,

. 3CHR1 @ ICTVAB - The Universal Virus Database, version 4.
http://www. ncbi. nlm. nih. gov/ICTVdb/ICTVAB/

ILHR2 : Moloney JB. Biological studies on a lymphoid-leukemia virus extract_ed from
.sarcoma 37. I. Origin and introductory investigations. J Natl Cancer Inst

24:933-951 (1960).

2 FHRAZOERRUER _ _

LR YA AR ERERRERIC B TREFEARY F—2 LTOGRBELR
§EM‘£9‘~{ NARTH D RE TN EBETFRROZAOERA BV ba Uy AR
7 F =BV bOTholc (UR3). BETFRER/ BEFv—% 7 OBERT D ba—
VT, Ve AR Z—EERWEHYOR 22, 64% 505 (3CEk4)., Vanx
NADRTH VMLV iITEEBEFEARAT F—L LTEL EDbhTWS,

k3 : Blaese RM, et al. T Lymphocyte-directed Gene Therapy for ADA-SCID: Initial
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- Trial Results after 4 Years. Science 270:475-480 (1995).
CERA © hitp://wew. wiley. co. uk/genetherapy/clinical
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MOMLV BIFIXELEH 100 nn OFRED CERFTHY . VANART /) AxRNETLaT
EENERYEbTURE—T (M) »6kb, ITRILLTITVFEAE (CA)
LV BESNTREY ZORRINTFORAS ) AEET 5, £ OEN PETEESE RD,
AYFI T (), 7uF7—F¥ O, BRESEEE () ba7PHREET S,
a7 DEBITIRY A VABEEMEOMBRBICBRT I EE _EEO T X n — SR
TH, LNu—FEa7 Otk by 7 REEHE M) BFETS, =ru—7
KHEEEERE () SRZHIS-TRY, ThicKEEAE (SU) AHFLFEA LT
%5, SUE M @ﬁAﬁ:@irﬁ/r;vzim%@:/mu—7’J:"c§§{$ (BZELX=ZER) %
T 2.

(2) AEBNFEFTHERREOSRME .
MO 7 A VA R, HoMLV 1348 BRI L e A O Q8RR TETHS (1
-3-(4) TEFESUTHREOER 38), L e v VAREBIRRERY A NVATEHY,
AR, B ORR BN RE S T LB R R TR R, 2B, Y alLEs T
VERMLUTCEREERET I LEFRETED LORERDHD (OHRG),

(3) WEEXRFEE :

MOMLY 1w 7 AR v FOMBICESEL, VA VRS ) ATEEEIC L Y DNA K25
Shicth, MEOLEHITHZAENS (FRUALR), MOEMERET Sz Lk
by, '

(4) B IHETEORFEN

VR YA AR ZEY Y T—CH LB O mIE R EEFICEEL, f@@{@ﬁ%%n
BRIt L VBRET S, U e U AR SEEICEL UERET S & ik, 1) R,
2) BA., 3) WEE, 1) BERBME~OEAZL, 5) RNAEGHR, 6) BEEAR. 7 7Tk
YT Y- HH, 8) BB Wo B BMERS, —FH, VERYANADS ] ARIIR
EFERABRORBATI T2 T A VR L UTHBIAEN TN S ERICR, B O BFEIT L
> CTFRITZ RN B, : .

BRI MoMLY 28 MBI 3 Z L1374, & MERICRRTREE o —TE

Eg (env BEHE) (FLIF, 4070A7 74 b ¥y 7 envEHE, gibbon ape letkenia '

virus (GalV) env BHE) %D NoMLY # AAMICIERIL 25T b ~0BREBT
BTHDH,
(5)  TRIRME
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MoMLY Oy RIEICEA LT, TRROZ EBR/ESh TS,
D MLV %, v UAREBEEEE DS RNREERESES,
< U RTRZ B B E LTI, AR, VN8, B, SRS, BERY
REERSBh TN S,
2) VIO UAARET U FAEERAKCRA ST S 0), MRS L.E%fxﬁ{fﬁﬁ
TR L ARTE (L L., BAEOELE b b ERIERD B,
3) AERTAALREOEBIICL VEREEL Fa v g 11/7- (replication competent
~ retrovirus: RCR) BB AR 5,
4) MoMLV iE=URRT v MIOLBRTHOT, & bkﬁ'ﬁ'é@ﬂ’er&&rﬁrﬁmﬁx
VY, :
5) kb ﬁi%ﬂiﬁaﬁiﬁ&iﬁ ENdZ Ly,
(6} FEWHDELNE
MoMLY B HENHEEEYT DT PiEiad ., Eio. MoMLY Mﬁi‘{é Lz Z &ic X v ipanE
EMEOEERSEET S L OERIER, :
1 ZofoiEs
1)  MoMLY DARFELLEH
MoMLV EREV IR T A NREIZET 2 MERETA VA (HIV) OFEE, HBEE
& LT, @121C, 20 ROHERRRE, @170C, 2 KROEHREE, @20~30 ZH
DR PBIEE, QEPHERRE 0. 1~ 1L XOWEERBRT MU VA, @10%=F ) —/ ik
0% ¥ 7a AT a—i @3, b~%Fil< ) o DWTNE T — BESHTHD L
BR7) . iz, 16K 1A Rrra— F‘?& (3ZHikg) ., 0. s%ﬁmé{trk%k (jtﬁik!a) TARE

| EBTER L OBRERH B,

SRSV DRI & B IR O MolLV R U8 HIV ORFELE B LARRIC L5 L O
10), MoMLV % 1/10 £ CARIELT B DICHEREABBESE (0, 12,800 erg/m? Th
D, BYLBEEER (T,,) X 50°CTHR 50, 55°CTiX 20 ., T0CTIX 8B THB, LN
5T, 55C, 2 4HXIE 70°C.. 50 BEOBLEIT L V. MolLV ORE% 1/105icET &
RBERTESHLBLbNBD, Eie, S0CIKRTS T, M 80~30 HTH B L DB LS
5 (CCHRIL), ’ : -

v U ABED YA NABEAMBISIC LV EASNEL e v A LRRT F—RRICE b
BERIZBALEE LTS, & Pl (B KIDESHRFELSNE (TR, #

—%hmwﬂé%ﬁw%ﬁﬁémﬂﬁ#w(iﬁw)@WWEEALtk%h%H%G

AB=XACLORELShE (KB 2E2Lh5,

2) MoMLV b, HFEEERIEEIL fhu U A VARY B — DR
REEFERL EYITHEREREREBEL b e YA VRS X —Thh B, BT MoMLV 04

) 53D gagpol METFR Renv BETFOBEE T — MEROTATRBRE LBMER |

BEL b YA ARRY FNT (RIS, 16) BBRES NI, M OT2 A AREF] W




DNA) =3¢ 3’ ~long. terminal repeat (LTR) % murine stem cell virus (MSCY) F3E0DEZ
FICER LI HOF NS DNA THY, gag-pol METFR T env BETFEREET 5 AT MS
DNA ZHATBZ LICL D U br A VAR Z-US HEL Eh D, RBETFHEBR LA
D 2k, HLA-A2402 HIBCHE MAGE-Ad BASEMICIERMT 5 T MMk (TR) B4
BF. TUAKRAKT LY VEFRT-EREFTRET—F— P ROTR o Hi#E
FHUS DF Aicﬁkénfc%i%%ﬁ'ﬁ‘é |

RS : MIBFIRRARTRENY FT v £3 ﬁ % 2 E‘\ 1.1 Vb u oA L RAOREHEY
A 7 v (p. 322) '

j{f@?ﬁ ! Levy JA, et al. Freeze—drying is an effective method for preserving infectious
type C retroviruses. J Virol Methods 5:165-171 (1982).

CXERT BATANREL, TANAFRCBT B AL E—T T 1188 AR

| 43:199-232 (1993). '

U8 - MNEERE. . 77“5’&%%‘/‘7‘;%@{%'&%‘}}9;5 HIV-1 Tﬁﬁsmﬁﬂ‘ EhL
BEBE 30:3615-3620 "(1996).

3CEk9 1 Martin LS, et al. Disinfection and inactivation of the human T lymphotropic
virus type III/lymphadenopathy—associated virus. J Infect Dis 152:400-403
(1985). |

SCiEk10 © Yoshikura H. Thermostability of human immunodeficiency virus—1 (HIV-1) in
a liquid matrix is far higher thasn of an ecotropic murine leukemia virus. Jen

J Cancer Res 80:1-5 (1989).

ICEALL ¢ Yoshikura H. Ultraviolet sensivity of helper function of murine leukemia virus.

Arch Biochem Biophys 154:76-83 (1973).

k12 : Takeuchi Y, et al. Type C retrovirus inactivation by human complement is
determined by both the viral genome.and the producer cell. J Virol 68!8001—8007
(1994). | ‘ ‘

SCEA13 ¢ Galili Uri, et al. Significance of a—Gal (Galw 1-3Gal B 1-4G1cNAc-R) Epitopes
and @ 1,3 Galactosyltransferase in Xenotransplantation. Trends Glycosci
Glycotechnol 11:317-327 (1999).

3C#R14 : Rother RP, et al. A novel mechanism of retrovirus inactivation in human serum
mediated by anti— @ —galactosyl natural antibody. J Exp Med 182:1345-1355
(1995). ' '

SCHRLS C Yu SS, et él. High efficiency retroviral vectors that contain. no viral coding
sequences. Gene Therapy 7:797-804 (2000).

3i#ER16 ¢ Lee J-T, et al. Engineering the splice acceptor for improved gene expression
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and viral titer in an MLV-based retroviral vector. Gene Therapy 11:94-99 (2004).
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1 HEERICET 1R '

(1) BRECERERORRE

FRGETHEBL EHOY ) DEERT DESHERIITR B EHET. Pu. TR of fﬁﬁ
f=F, 8 -LTROUIMEIR &L UM BE&%%%’?ML%@J\IEE?U TH 5, kR %ﬁﬂﬁz_ﬁw@
g7 AOFERE T DEF %:DNAEE?HL%#& Lz b D O fl BEER IR & B IR T, e,
HEEBROEERIIEUVEREZ o — FT3 DI 0WTIXEDT I 7 BEF %EU%LEZL_

R
1) TR BELRET | |

AR T 1 HLA-A2402 FIFHE MAGE-Ad 51 7 F RISEAGR b FESCBESEMET U
Y oSER (cytotoxic T lymphocyte : CTL) 7 m—1 #2-28 (SCRRIT) Mb. TCR B 4SEME
FicERAR T T A < —2 BV RI-PCR I X D EEES iz cDNA TH D, FEEFI |
SI3T I /BN RRYARTF Fea— 723 039 AN LI FUTAG X D ALY ST
STHY, I—FENBBAMIL 1167 I/ B bis V-0 4R, 167 3/ Bhbis
Jo~5 BB TR 179 T X B GR35 C2HEENLRoTNS, TCRAFEETIL 7 BRE
BIEEL, SROFERMEBRENS,

2) PPGK . '

Pk 15 513 bp B2 5w r?sz/ LHEED DNABIAICE Eh 5,

3). .TCR a$iB=F ' ‘

FEREFIR, 7 B—-> #2-28 (CEL17) 75>BTCR BHERT L FROFHRIC X Y Bl
ENie cDNA ChHD, ABGFII 212 7 I/ BPrbRAIRINTF FEa— 158165
HEFE#IE= FY TA XV RYT-TRY., a—FEhHBEE 111 T BhbR3
V8-14Ei%, 20 7 X JEE LS JIOEBME R 14l 7V BENRDARS CHEENLLR-oTW
B, TCRaEGEFIE M BEREELCEEL, SROBER» BRSNS, .

4) 3 -LTR O U3 46k

BT A0 5’ -LTR D2 K% T8 3" ~LTR @ R 4535 MoMLV Ei3ETH Y . 3’ -LIR |-
@ U3 4RI MSOV B3k Th 5, ABETFRIME R W% (EEF B 72 DIT BV e MS—bPa DNA |

(I-3-(2) MEERBASNEHEBOBALTIEIBR) © 5 -LIR i MoMLV A3, 3'-LIR
FXMSCY B CTH B M, 1-3-(N-2) TMoMLV 25 D, #EFEREXRIER LV b v A VAR F
— D) KRR LELBY, EEME» DEEShIREETHERLEND 3 LR O
U3 BEIRI% MSCV a3k, LTR OZF LIS OFEIRIT MoMLV B & 72 B,

MSCY M ATHIRERILEV IR VLA VARI ZF—THY, 0O LR X




PCC4-cell-passaged myeloproliferative sarcoma virus (PCMV) B3R TH 5,
Myeloproliferative sarcoma virus (MPSV) %, MoMLV KEIET B3En=—v v XEEY
A A (Moloney murine sarcoma virus : MoMSV) #EBRETHRTHILILVELN
RERETHY, < 7RIS AMFIR TS 5 PCC4 MIIAT MPSV 2RI B2 LIt LD,
POMV 335 B, '

5) iHPREERFEEME M E O ALEF

MS-bPa DNA FRERDIBE TIRA SN HIRRBEREBRENALS O ARSI 2-5 iR
LBV THB,

(2) HEREROERE
1) TCR afiRTrBENEET |
TCR ¢ T #BRRR USNKT SRS RRIC R T 2 HUERMR LB 77 —ThH Y, BERIE
B THRASNKT AREROHR R RIE L RE L T 5, HEBRY TCR £ FIFURSEMEIT 5 TR
| e BERITy ST RF A v =P BIR Y HEANDY ST RERE S D3 ST
| 4B L., TCRCDIEEEEZEHR LTINS,
| TR A FREEAMEATIR OHC) MR, ENERO MHC AHF LAR~NTF Ko
BEEERET D, 2O LITX Y, THRES KT lRiiEREEL Ry, RSSO
BORBEADBRBPHB L L7 — 1 bOY T AOREI LY., T RIS NKT M0TE
P2k, 7T U—0FHE, ok, £, BIREEEF S,
TRFRFRFET 0T Y Y A—R=T 7 IV —HFITBL. 22D Ig FAL U HE2570

FasMEIR, 20 7 X /BB RDERERER, EEOT I BRP L2 DHBNRIK TER.

Shd, 200 I FA4 Y0 b NARUNTZEES, CRBUNERERRICHEYT2,

o $475 45-60 kDa, B EEAS 40-50 KDa Ta il BT SSHATAT u 2 BEEHH L.

220 Ig FAA ¥ &HoTHHC - RTF FESE L OEAT 2R L T\ 5., Jk/MER

IZ#7E95 CDRL, CDR2 fiRI: MHC & OFEAWEM L, CORS FHRITE L LCARTF FER

MTDOIBEL END,

| TR ORREE TR TOR AR5 A TED 003 SR EBETH 5,
HUFFEMR PRI TCR-CD3 AR & (D4 X3 CDB LA T3 2 LIz X ) Lek R Fyn 5 F 2%

BERIIESE, D3 OFEELETF—7 ITMOF v 2) VEMET A2 LItk Y) TCRO |

e/ ﬂ-JWM‘ BER. THRES NKT HEOHE %E‘eéﬁ RAEEERREIND,
- 2) Pex

BRARZ V) VEREF—Y (PCK) HEEROERTHY . ZLAZOERIIRNT
BRMICEI LTV S, v 7R Pldt bR ahEGH ORISRz T, MR
R CH AMEPEMPTIEET 5 70T — 8 —Th 5, AREFERL EMIC X 0
EFEASHEHBEIEBNWT, TR o HBEFOEERITI.

3) 3 -LTR ® U3 &I |
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LTR 0 MoV B3R DADES & & bIE T B ¥ A AAD § -LIR KO 3 -LIR £TFRE L
T BIRRBRAKA~DOIALIICHNETH D, Ei, MMV BOBRES] & R, 3
W RE—F —EE T AR AT B, MSEV LTR i MoMLY LTR AT, JE
PEEEARR, ISR A AMRRE R UV O O ELEM IR I BV TR SEEL L UL 2 BRI R
TR LA TH D, RBEETFERLEDIC LV ERTEA SHMRICBYVWT TR
BB BT OEERITI, ' ‘
4) HIIREERTRAAIE D A TES

Kiﬁf%ﬁﬂ%ﬁké@Dé%%ﬁ@ﬁ%“ﬁ:&iﬁé@%&}fé BRWEEZLNS,
_ 5) MS-bPa DNA ROATEEFIDFHE

MS-bPa DNA DAMEEEFITOAERF (BARET. AEWE. b#x/)@ﬁﬂk
OWTHREORRERIT o & 25, AERINIRY b RoT,

ICERLY : Miyahara V, et al Determinationof cellularly processed HLA-A2402-restricted
novel CTL epitopes derived from two cancer germ line genes, MAGE—A4 and SAGE.
~ Clin Cancer Res 11(15) 5581-5589 (2005)

2 RY AT 5IER
(2=

| T, TCR BRBEET Porn TR aRBETFRC Y -LIR THD GEOIXI-1-1) [HREk

| FEFRT,

3 EETFERZEVSEOFARGE

(1) WBERRKBAINWZEBRESEOHER

FREETFHEBZEY DY 7 LOER & H# BRE SEHE ] 2 B 1 IZTRT, AEA %fﬁﬂ%&xé
YWD ) Atk 1A RNA Th 588, B | OFIREESRSEWEIATIL DVA BFlc B LT b &
OLDTHD, XEGCTHBLEDOS ) AOWERESE, 5 RBR»BIEI, 5 ~LTR, .|

UHEHAEROBR] RUI-1-(2) HEREFOBE 2&R).,

@) EEXNCBASNERBOBASE
Kﬁﬁ%ﬁﬁzé%ﬁhﬁﬁhﬁéﬂﬁ#Bﬁééhéuhwﬁéﬁﬁ@ BT
M EZEHOT O T A NVABEF BNy =P SHEORAKIZBATAZLITLVE
BEnk, REEFERIEDOT YA VA DNA (L, 5 -LTR ik MoMLV-Ba3%, 3’ -LTR
1% MSCV F33f ; MS-bPa DNA LFER) ZHA LT T A FCHB plS-bPa bk, EMEMRR
EFIENFEEAVWUEES W, UTrofMEE, EU%&MGHE&U‘?H—?%—

Mpmﬁﬂhﬁwmyfnvkwxw5HHR&W3¥MR%§A\?waﬁag%:

— FT3EFIELLEERNV MR VA NVARS F—Th B (GCHR 15, 16)  pMT i MT 2 |



© | TR Ppe XN TCR @ 85 cDNA 00 51— FIEMLGAATE S DA pMS-bPa THh 5,

F—DTI A NARFN G FAINTHY, T D I -LIR ZUSCYV 2 AL LV AD
3 -LTR CE# LS O plis ThH B, pMS ® 3 -LTR @ _E#fic, TCR B 44 cDNA D =2 — Rk,

(3) BEFHEXEGEOFROESE
‘ 1) Nydr—U SRR
pMS-bPa &, VA W ARTRRRICARAIR gegpol BMET R P env BETERNTNST
», 2O DNA BB OMBICEALTY VA VARFEEET D Z LTV, LER- T,
T A ARBLF DREERIT Ny & — Py PHERRNE L 23, KR EFRB X A OEET
HERT B8y ir— T JHERRIE, P13 (ATCC CRL~10686) (3LiR18) T, Ry r—Y s
CHER YA VARETE 2BEDTS A3 F (1 0k gag—pol HEF, b9 1D env
WET) CTHAICEALRMBEETHS, FVHRO Sy r—Dr F itk i LT,

| ZDEIHNDINy r— //£7°fffﬂﬂ“@%ﬁﬁ] L7eBEHRCRHR DO U A 7 B8 H THgwn

ZEBHmbh T3,
2) UANA Eéfﬁﬁﬂﬂﬂe@{’ﬁ%ﬁ _
gag-pol MEFRERTTAI FCHB P, T2 baty? env BEFHRHEASTZI K
| %3 pB-eco TN MS—bPa DNA X7 ¥ —% 203T MMl = F SV R 7= kL, B E
ERITHL, . ° 7 RERO Sy =DV SHIIRTH S POIS KR E BT Ao by
97 L R T AT F—S-bPa R—iBMEICEEE S5, = OHE S P613 M
Bsd, BARRKCIVEREZ a—=>F Lk, 25 LTELRES n—rhbEE
LENB Vv bayANARY F-USbbe DR ) TAEZA LRT-PRIELDVBIEL. &
AR A VAR BT B 7 12 NS—bPa #20 8%, ZRE T AF—BANRL S (MCB)
By—FEALLTHESNL, ThE5EE L TN 2/E L, MCB O{Efin 7 1 —F % —
FERE 4 1T, MCB O RERBEE LR RIS IR, - ‘
3) AWETHBREHORBESOHE ,
RREFRRLEHOREL, ABGEFREERFEOHAENESEEBELE L2
V., ZhTF A FTHASHEEY Y — (BEREETEKE 2257 HH) oARR - B
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