YR 244E 3 A 28 B

EETERZ EMEOEREOBELIC L 2EMOSEEOREET 5
FERICESEREOH - E—BEEEEICERIERICONT

‘ . B TIARERIRITTRIZ6R 5 A SRl
FEFHMEICE T 51ERERS
| ZBE /NE B

WL EMSOEREORINIC X 3 EHOSHEEORRICET 5 158 (TR
15 EERE 97T B) KWESEHHFEOH - TROBGFHEBIAMEDE—TEERE
BIZOWT, KMEEZE S TREZITV. TOERZHEOLBD LV ELDEDOT
{EWZLET,

1. & b cytochrome b-245, beta polypeptide (CYBB) B F&#&H, TTAT
TA PaYy I UANR 4070A D Rn—FF NS B R T HHEFEERE
BEroo—<yRHMRY A VAT J—MFGSgp9l

HEEE  MATBEAENREERFEE ¥ — BE Mg =k
BE5H : R 2349 A 29 B
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(G )
[fFEE8 xwﬂﬁ#%(ﬁ*"ﬁikﬁ4mﬁﬁﬁﬂntzﬁ-ﬂ

1B GFHEE 2 AMEOEADAFR: £ b cytochrome b-245, beta polypeptide (CYBB) EEZTF2&H, <V
AFv74+ by DL VR 4010A D _Aa—F7 o BirET A HEEiErER T o—< Y
A BG4 A MFGSgp9l

B—REERSONE  WEERICRIT 2t MEETFHREZENE LcER, fRE. BEREVBEERLTI
IhBILHEYT 51T

RHEEE - BB AEVEEERMEE VS — BE ME EEX

(1) EHEREREFRORRIZONT
O oL EEd g HE

HEENTWAIE—FHEERARBRICE > EAZITI HE Y, MFGSgp9l B MFGSgp9l B3¥ RCR 23
BEP~HEENDTREEIED TEL., HEEhiE LTHE0RIIBRETHAI EZLND, &b
{Z, MFGSgp9l EMEEEZRWTWAIOT, BEOHBICERLTO YA NARFEEELTHZ LT
Vv, LedoT, S BEREBRICH-EERZITINED . MFGSgp9l HEBEFICIELEZE LT
R TREPHLEBR T LELLND,

MFGSgp91 B U MFGSep91 H3E RCR ORERMEIT, DA VART V74 ba ¥y s Env #8250 T,
b MRS AR OBMBEOMBICRIE TSR, MAEDICREBRLEVWEEILND,

BN EhD, EEHERRRICEHERLT I NE Y, oMENEEL ST HHEICERT
DEYEHRERBSEL BTN E LR EORREHLATHO AN L,

MFGSgp9l BT MFGSgp91 M3k RCR DM, VA NVART T4 bty 7 Bav 2820 T,
Bk, B, AR, FE0EFEEOBHHREOMARICEKLT 5, MFGSgp9l 245 BihFEOBI IR L,
PO E~DBATRICL D BALESIER T EERDL D, VA, Ty M T 2REEREE LR
ZHLEZBNhD, MFGSgp9l 26 DHEBEEH TH D b Ak CYBB i, NADPH oxidase DRk H /%
ZETHY, TOBEFVRRETIHZETOHERLERBHTENEEZEZLENRD, ,

., B—RERARCK-HEREZTINE 0, BER~EERERAFRMEIRED CTEL ., Lk
ELTHLEDORIIEBMETHD EELLND, Fi-, MFGSgp9l iit%mh%ku\'cwza@'c B O H
BICER L THL A RBFEEETEZ LGN,

~3C, MFGSgp91 DB THE L7 RCR AEBREMILICEA LT, HBREHICREShES,
WERE (RN T RCR M EE XN B AEEMENH B, LA L, MFGSgp9l (% RCR @ O F ke SR T
Wy r—V iR EER L TEE IR TRY ., EHIERIE LTI, ERMREIZT RCR B3HMH

ENLVWUANALEEERTOT, HBREEANIZ RCR BERAT I FREMEITERD TEY,

IhbDZ b, E—HERARBICHESTERZITOI>NED, rﬁﬁi_ﬁ_lﬁﬂ“éi%éﬁfﬁzﬂﬁ g
T ABETNERVE LR ORI RS Chd & L,
@ EEMEOEAME

MFGSgp91 X MFGSgp91 B3 RCR DEEMEDEEMTR LR TE 6T, B ERR]
HERAZITOINED, BEDEOEAMICEETAEYERMETZERETIBENITREVE LoH; %@

R D LT LT,
@ BFREKH=ETAIHE
+ MFGSgp91 BT MFGSgp9l 3 RCR OBERMEIT, VANLART 7 x buty 7 Env 2F20 T,
B b, YA, AR, F2EOEREOBMEOMIRICEET S, Lo T, MFGSgp9l XU MFGSgp9l
X RCRIZLY., ZhbOEERFAELYHDS ) bPICHABAENDTEENRH B,

UL, B—RERFARIHE-HERZTIDED | BEP~ER IS TRMEEERD TELS . L
e LTHFORIIBMETHI LELLND, Lo T, EBHED MFGSgp9l IZ X » CHAELEMITEER
P EET D EEREDH TRWEELIND, |

MFGSgp9l M3k RCR A& &z B LciBaicid, ik, SRS+ U CioEais RCR AL L,
T OREEMEE SN TREMEIIEETE 2V, RCR OB O REMBED T/NEWD T, TORREMED
B ThanEEZLND, :

ZhbozZ bhb, E—EERNREBCHEREZT 5 NEY, BEBEFKEERETLIHECERTSE
MR BRAET ABENIRWVE L FEE OMRIERY THD LT L,

(2) EMSREPETMELE E 2 - FH .
PLEREE L, MFGSgp9l 2R —EEMRRICHE > TER LB ILAYSHREFENETIBTH
v Lc A LR B MEOKmILZE TH 5 &l L,




EERFEEIHFEMNBR

HEFAEREBRETREXEZARICHRD
EMSHEUTEETMICET SFXERR FTRES

[ BimBEERFEE 5 —]
MEtAFRECHT SiEnHHEBERNE L T BT ARERERBIZ

&4 | - TR
Ghs MR | Of) BB EERER
O | i Bh | saEsAY EESa
a gp | RELEREF #R BRERENRL Y hT— il 5~
282 we | R ASEHEHR AETRMERE
et B AAERAS ELHML
Bt 2% | mgKy FE0ATETHE
o Bx | BIEXSEREEVRN fPERSRRA

O: ZBE (E+EIE HFFEE)
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FEEFBRE B
R KB 74

FE—TEERHAREEKEEES
Frk23FE9H8 298
(—EREIE) Epk244E2H6 B

%@%ﬁ&k%ﬁkﬁf6%¢%4%ﬁrﬁmﬁﬁ9%%4@L%%T$ET6%A% ie)
DRECELY, ROBYBFELET,

BEFHBZEDED
B OA

t b cytochrome b-245,beta polypeptide (CYBB)EGFEEH, YUAT 7
d h Iy I DA NRAIOA DL _u—T7F 7 BT HHEREER
RElEn =—< 7 XEMWK 7 A VAT F— MFGSgp91

BETFHBXEDED
B—EEAEOAE

EEFHEBELEDED
E-HERAZOFE

BEERICBTS e MEGTFIERLZEME LEMER, A%, EREVEE
RO I BIfBET 5175

BETIEEERNIEERERDOAFTRE VT OFER
B RBERIE Y 2 — Rk O
T157-8535 B ACHTHEHA K AR 2-10-1

1.

AE (T A X A4 MFGSgp9l (BATF. IABEFHBRZ£Y) L 38d)
3. BHCEHE, BERE TIREER TS S h, ERAOREET
ERRFENOREEICTEET S,
FERREBOKBEFHEE YO, FREOSEREL P2 1
NDOTEEESIEIEE 285 Z L BT & AMMFARE (LT, [HfaEs
E| ¢FT) OREFrERy MNEIBEFAMENTORERA
v ZFITIT Y, BERERMND CD34 B (UUTF, NEmsmin)
L) ~ORERFHBX EHOBARE, Thofilaosgs, *
O, FEEFHEE LY OFRERE A EEHRIE A YEA M
FROBYFENL TR TRARCHEFRZEOZES2S Yy EXy FREE
THRARMENTORER Ny 70 TTH. ABETFHEBRIAMOR
REECBETEAHBORE L, MEFARENOHRELVREE
ERIIERBRIITIT ), 2B, AEETHRIEDHFREDL Lkt
DHERBEIFBEFHBEZEYZ . FAEEXEZEL TR P2
LUV ERT DB S, ZEREH L ERICANLTGERT
2,
FEEFHEZEDR (HREEET) SEIAERERTFHRIEX £
A% BET IR, BEREEZT%, AERTEDLRE
ARG AERE (LT, TRREEEDLERE) 8T «©

3
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e, BEET S, o o
BT B AR B TRE L A HAROR 51T, BEF~OML|
BBHILHE B 2 Wi o /=B (BT THIRIEHE) L39) NTH
HIZE V1T, B, RERIIARBETHRR L ADE AR EEEE
il U7 AT 8, N, T SoBREEIEHNETE L. MEE
RENTEIICEERELZ FH L%, RREEEEDOBRRICEN
BEIET 5,

B’E#%3 BET. HRELMRBEEACHEETEEL, REZEOHE
B CHBRE B — R IR R ESA OBRKEARICH S HBA I, w2
JROHA VERAEOUVANARE FHEELEREGT 5, /. 8B
54 3 A B OoWRE IS REE BRI, S5 MIEMRR b Ui
MmiEF D RCR BEETHD Z L 2R LTHLITH, 28, RCR H
FESREN T L X ITMRRBRECBT 5 EF B2 MR T D,
FREREIC BT 2EFAHNA T OERE O MK R OREIL. £ OME
T HEREL . R EEEDOERBR IV ERETS, £, #
BEOREVEERSOHEEYIZ. BEBRUBRIZITOh A HEBREOM
WA RV PCRICTHCHMEZHE LEHFERIL bo v A LR (B
T. RCR) +37) OFEFFTEIND T, HBBEERTEY
KEEREZTY., RESREYOLOERBICEVCEETSD, kB, B
Rk LCERT 2 HEBRHF OISR Y | ik, R THERZ £
WEER ARG TR EDENREOR Y T S
MIEREICRIT 2 EEMEY ., HBREICH L CEENICER LS
B R UERE oSS S i 5k U~ R ik, AEIRTERER Tl il
BHRELEMH L%, REMEREENOEREICEVERT 3R
RIS ERN T+ oI EET 5,
HMIEBESCRT>TEFERBCHEBREOMEMIEE I3 mEr S
RCR B NG EE ELICERE L MEBEEZCBT2EET
BL, LB, GO)»bMETERROEEZHS,




LSRR ETME

I BXEFEERIRBEZTORTA2S0E EOBICETIER

1 5% LOMBEMITETBRRERRBIT 55K
L b e DA LAIRREREERER YA TS RNA VA LV ADKRIRT, BE. TRHICAES .

FDIL 5 EEIEEBHNELSET Ay 2y A AR (oncovirus) T, XL IFIAL AR

(lentivirus) & A7 —= 7 VA (spumavirus) {Z3i bhvd Lk 1), BETFIEREARS ¥
— L LTELERAERTWA L Fr S L RFIH <L b YA NV ARICHET 5wV ARAH
fE 7 A /A (murine leukemia virus; MLV) T, AKR R C58 Bv 7 A/ K THOEKBE A M
FREEVANVAL LTRESRE, MLV D 5 5, RBREPANT sarcoma 37 MfRDREAREERIC X
D 4yBES L7z 7 A /U A )3 Moloney murine leukemia virus MoMLV) T, Z @ MoMLV 123755 A&
BEFEFEET, ~UVRAOERPRKICIPLLTREL, BREHBBER Lo Ric) o3k
HMFEEFBEST D Z EBRES TS LR 2). MoMLV Bv 7 225 v MEQEHEED
HCEER L, b ok UCRIRE, RIREIEA Ly (R 3),

3C#k 1. Buchen-Osmond C ed, ICTVdB - The Universal Virus Database, version 3. ICTVdB Management,
Columbia University, New York, USA (2004).

3CHk 2: Moloney JB. Biological studies on a lymphoid leukemia virus extracted from sarcoma 37. 1. Origin
and introductory investigations. J Natl Cancer Inst 24: 933-947, 1960.

Ik 3: Coffin JM, Hughes S, Varmus HE ed., Retroviruses, ppl4, 478-502, Cold Spring Harbor
Laberatory Press (1977).

2 {E S OB R THEHIR

LV Fa oA RiE, BEEAYRBRICBOCGERETFEARN F—L LTORHARRbEAT
A NVAT, KE CITON B OBRETFHRFRERITEIZEB VTS MoMLV 2f5E & Li-#E{E
FBZEMRAVORE (SR 4), BHE, EEFEHE BEF~—F 7 OBKRT 2 ho—
T, ZOL e A RERE LEBGEFRBELZEDZRVEL OBLEDOR 21%% 5HT
W5 (TR S).

Sk 4. Blaese RM, et al. T lymphocyte-directed gene therapy for ADA-SCID: Initial trial results after 4
years. Science 270: 475-480, 1995.
JCik 5. http:/fwww.wiley.co.uk/genetherapy/clinical/

3 AEEERY B UME TR RO
1) EASE (SCRR 6) )

MoMLV O3 L% 80~100um T, ¥/ A&AATL a7 L FNERY BIesg (o
n—>7) K03, aTRELLTHZVRFI AT (CA) ITE OB Eh, FOHRIZ2459F
D 10kb BEDT 7 A RNA Y/ L HT 5, T O, FIRFER RT)., (77 7—F (IN),
ZuF7—¥ (PR), BEEHEGZ /37 (NC) b a7 iICTFEET 3, ARV VAESE
MRl DREE _ERICAKL, ML I TORIKE M) » 7 RAFZ AT H (MA), AMEIC
HHEREICBWTRES V37 E (SU) EEETHERERZ V378 (TM) BREHEL TV,

5
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2) AW E AT TTHERIRIRO44F

MOMLV iZv WA, T v MM X OBEEOMIE L RS, T, Z0E MRl Lk
BHEOBEFENFTEETH H, MoMLV LR EER VA VAT, KE-PEERT R DR
NERETUMREMEZERELRZY, 28, BRICBWT YA A RORBY A 1L 2 RFRE CXRE
T5

RN IIEEE

BRRTI, =URA, Ty bR EOBEBEOHIREREIN L, VAR T 7 AEB LR
OWEEREZICL Y DNAKEEIh, BEREFICHEAZRS, oL EHR T2 Z &1k
W,

4) BERE I 7= (AR
AT A RS LB oMLk, IR (R, BF. B ICFEEL. Enbiciih
B THERBENETD KERYY), /o, 13T 100%D- T ARNEEL Fr v A 1R
7 hEREEICEL, EHETAILIVFRA~LEEL TN (EERL),
EREARNT, (ODERE, QRA, QOWIRE, 4)fEERafk~0HAR, (S)RNA AL, 6) ¥ v
NTBEER. (NESE - B, @R LW ol ZERELRS,
1 _

S)yRIEME (SCHR 7) .

MoMLV DRFMEICE LT, BT Z EBmbitTna,

(1) MoMLV i, =7 ACEMEFE SUSRRRBERESED, vV IR HKE - Wi
ELTH, AR, U oNfE, Bl 2ERE, EBERUHEEHERH B, .

(2) Lra v VRET o ACEERAKICEAT LD, MBI EERE LT 2EEL
L7y, REHEELEY L, BAOELEZ BT ARERSES

' 3) REELV PSR L OBETFHEBRZIC K DS L ba A4 LR (replication competent

retrovirus; RCR) ASHHELT 5 FIREMED & D,
(4) MOMLV (37 7 AR5 v MCOZBRT HDOT, b MO HBRRMER OIREEIL R,
(5) BB L ETHESEEINS Z &1y,

6) BEME OEAM
MoMLV A EMEFEAET S 1342<, £/, MoMLV ICER L= 2 & TR EEME %
EETAHZELRD,

7 DD FH

MoMLV ORFELDSEMEE LT, MoMLV ERIC LV b A LARICET S FaEREY
AA (HIV) ORBRE., BEREEE LT, () 1210, 20 SF0ESERE. (2) 1700, 2 B0
BLERE., (3) 2030 RIOEHEE. ) FEFRREE 0.1 ~1.0%DKFEEFRE T MY ¥ A 5)70%
TH ) AERE %A VT HEAT =), 6)35~4.0% A7V 7V 2% ZAE 5 —,
BEFbERTWE (SRe), 7. 0% RV 1% B Frra— Rig (GO 9). 0.3% @ kA
K KBk 10) TRELA TR E OWEH b5,

D AHEFEO T A NABEEMBIZI Y EESNEBEFRELEYIMRICE MENIZBAL
T LTh, bRl @) XD EOHIERELINS Uk 12), #t a-galactosyl BT
EEHTHIRERFAL CUR 13) OENICEA LR L EizbREo#Eic TRElkEns (X
ik 14),




Xk 6: BIEFIEFRRBHEN L FTy 7 F3E, F2fi 11 ViU VAQEEY A 7L
(p322) :

3CHA 7: 1. Virological methods 5: 165-171, 1982.

R 8: BATANARFED UA VAFRICEIT DA F =TT 1188 T A N2 43:199-232,

1993

SCBR 9: MEEREE, THMEY, WAET, 75— BEEHGEEENERNC X D HIV] R

feofa  Z5HE L BEBR 30: 3615-3620, 1996.

3Lk 10: Martin .LS, MaDougal IS, and Loskoski SL. Disinfection and inactivation of the human T

lymphocyte virus type III/ Lymphoadenopathy-associated virus. J Infect Dis 152: 400-403, 1985.

3CHR 11: Yoshikura H. Thermostability of human immunodeficiency virus (HIV-1) in a liquid matrix is far

higher than that of an ectropic murine leukemia virus. Jpn J Cancer Res 80: 1-5, 1989,

3CHE 12: Takeuchi Y, Cosset FL, Lachmann PJ, Okada H, Weiss -RA, Collins MK. Type C retrovirus

inactivation by human complement is determined by both the viral genome and the producer clone. J Virol

68: 8001-8007, 1994. )

3CHK 13: Galili Urd, Tanemura M. Significance of a-Gal (Gal al-3Gal b1-4GIcNAc-R) Epitopes and a 1, 3

Galactosyitransferase of Xenotransplantation. Trend Glycosci Gylcotechnol 11: 317-327, 1999.

ICHk 14: Rother RP, Fedor W1, Springhorn JP, et al. A novel mechanism of retrovirus inactivation in human

serum mediated by anti-a-galactosyl natural antibody. J Exp Med 182: 1345-1355, 1995,
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I BRI 2 AEOTFEZEICETL1FR

1 5B T B E#R
1) R R UM R ER DMk

ABGFHEBIEWETERT DT/ L0 ) bEGHEEEL, © FHEFE cytochrome b-245, beta
polypeptide (CYBB) & | [REE SRR F DO ALESNTH D,
()CYBB ik, 19864, Orkinf#t 5Tk o T b AMPBHIZER & 0 BEES v 4353 AR OB
BN H gp9IM* B o — R A BETC, X RAKER (Xp21.1) Lizdh52E 33.5kb DS
FTH% (GenBank NM_000397 3CHK 15), &EEMIL, BiRMia= F (ATG) @ _LFE 61bp |.

DOIEFRBEEH L, 5707 I /% o— T3 1710bp & #&ib= K2 (TTAY L9743 1713bp

T D, CYBB DHEERFIR IS NI EE2a— FT2HDIF0OT I/ BESERHE 1 1257
T
(2) MFGSgp91 DNA 845185 T A & Wi HIFREE R TARECS IS Ar % 0 A TR Z BUE 2 12”9,

2) R E R DA

() & F CYBBEEBFICELVERIND gp1™™ L, 363 BDOT I/ EBH5 72545 T 40kDa
DMIBERNZ R BT p22™* L &8 TB I L CHEF 7 BDY b7 7 A b558 BHERT 5,
Z DY b a b bS8 ITERR A EORNKIC X MBRERF 287 B D pdT, p67, pa0P™™,
rac 244 L. superoxide anion (FEA= T B> 5 B¥% NADPH oxidase % A5k 3%, —ARICIRIERE
ThE, ¥ b7 12k bS58 MR ER T & Tl L CV A 78 NADPH OFFEMITE = Sy, Ml
WX 0 AIRERFAHBBEICEITL, ¥ h 7 ebb558 e 5 & TiEME! NADPH oxidase
BERIND, RERITS TR ZESEL T 5 Z & T superoxide anion (0) &£/ L. A
~LHH LT, 5ICmARIENERE (H,0,HCIO) AR L. MAHLREER2RET 3,
(2) HIBEERAIBAIEIIALRRESCH Y, EYFNICIIERERIISRVWEB LN S,

SCi#k 15: Royer-Pokora B, Kunkel LM, Monaco AP, et al. Cloning the gene for an inherited human disorder
— chronic granulomatous disease — on the basis of its chromosomal location. Nature 322: 32-38, 1986.

27 ¥ LB AE®
1) &FF R U3k
AR M X A 1X MFGSgp91 T Y | KEEBAENIER (NIH) @ Harry L. Malech 1
ThiX D ERIhZA (O 16), BATICE OERGEIZ SV TERT 5.
(1) MFG @ DNA B2 .

MFGSgp91 DE L 72 537 Z—II MFG TH Y (3CRK 17) . 29 MFG id, MoMLV 4 / 5D S’LTR
M5 1038 HEX (bp) FHEH D Narl B3 E T DNA BRI (72751, Narl 83X MFG Tl Ndel
BFIC R E N TV B) . 5401bp T B O Ndel BIFIE B 2> 5 5674bp & H 0D Xbal 510> DNA B,
A5k DNA E2%| CTAGACTTGCCATGGCGCGATC (ZHEH) K TF 7672bp T H D Clal (BamHI Fd
Fliz45#s) 235 3’LTR £ TO DNABSIE CEA TS,

(2) MFG D#REH{T

MFG B fE FEEHICBA INE, 7ouvf LR (FEREEICEA SN MFG) 13 5LTR
b 396bp & B DEFBMEA LV EEREBE S, 3LTR 75 696bp B H ¥ TRE I 3, MFG
T, gag. pol, env D7 A VALY ) AHIZIEETREL TV A, gag O—E (5°#)) D9 400bp,
env DR 7T A AT 775 —FEE DK 400bp, env D—EF D D 90bp iIXTE X T

8




D

(3) MFG D451

MFEG D/ =P I T AW gag D—EETRATED, 2D gag BEFIO—EH & Fip/
=P T TP NETRRA =D T T (W) EEO, TANRT S ADAy
— D VEEE L MLEEIWTWD, Fi-, MFG iZ MoMLV H3E® splice donor/ acceptor B!
EHL, SOICEABGFORES Fd MoMLV @ env Biih2 FUICEHLERZ & T, BAH
EFOEEHEEE DTV D, MFG IRFEAERe— I —@&ETFZHE L TINRY,

(4) MFGS D#51% A

3TBERIZ K H I, MFG OV'E gag O—EE2H LT3, ZOESIELT A VAR FIERTS
RFRIZHD 2 2OEHE LTz GagPol RY RFF FOT I/ BAGEAE - FF3H0T, Zh
Moty r— 3 THBRERD D gag-pol & BETHEERAZEZ L, SRIFERLV I ay AL
A (replication competent virus; RCR) % EA T BARENRH D, FRIZ, ZORYXTF R
ANABRDE NI BETHDID, BEORERSGEEETSHEEDBH V. MFG O gag it
FNCEAT DL 5 RERZIHA L BEFHRBRIROET L &R FEEOBRE 2K -7t 02 MFGS
TH D

(1)5’LTR &V 1256bp HEE D A % TIZ, 1478bp FE D C & TIZEHT D Z & T, Gag-Pol DERE
BT L—.b% 84bp & 15bp IZEEME S BT,

(QSLIR &Y 1273bpBEED T AERTHZ LT EFFR7 L—ATi3EEE 523,
A — D THBEED T D AT AN— T OEREN 2R Y,

PLEOERIZLD, EABRLGFOERRITET ST, pl5Gag DRBUIHE L,

i, pMFGS O2FFI% ., B 3 IZ7T,

2) g

MFGS 17>V (Amp) WHED pBR322 H7'T7 A P F—ITHRA ATV D,
MFGS 1%, BHUZMER gag, pol. env ZRNWTWA D, Ny fr—T v FHBIBRUIAN CTHEEL -
HRETH.Z LR,

X #k 16: Brenner S, Whiting-Theobald NL, Linton GF, et al. Concentrated RD114-pseudotyped
MFGS-gp91phox vector achieves high levels of functional correction of the chronic granulornatous disease
oxidase defect in NOD/SCID/beta-microglobulin-/- repopulating mobilized human peripheral blood
CD34+ cells. Blood 102: 2789-2797, 2003.

3C#ER 17: Ohashi T, Bomst S, Robbinson P, et al. Efficient transfer and sustained high expression of the
human glucocerebrosidase gebe in mice and their functional macrophage following transplantation of bone
marrow transduced by a retroviral vector. Proc Nat Acad Sci USA 89: 11332-11336, 1992.

3EETAR L DS ORR Sk

) BERNICBA SN EREEOEE .
| FBETFEBZEYOT ) AEELHIBHEERIK 2ICTRY,. XL, RBEETHEB LAY
DY/ AiI—AREH RNA TH D7), BRICTTHIRBHEIL DNA BEFlicEBfshiztE0bo
Thb, 7/ AEINE, SEEHUL YD, SLTR, RSNy Fr—Y 77 FA (V). & FE¥E
.CYBB B F RN ILIR ThH 3,

2) BERCBASNIEBROBA TR
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MFGSgp91 3. MFGS WD Neol-BamHl DEF| L+ OFIRICHY T 2EFE2HF 5 hE%
CYBB BT 2WAL TR,

3) TR X EMEOBT R OKE

() 73y r— v Fiiatk

MFGSgp91 i3V A VAR TR LA DELT gag, pol, envEZHF L TWiied, ZhEH
TRERBR VA NVARTFEBERT D Z Lidiev, Z 07, MFGSgp9l IZFHY 428 FHk 2
AEEERT DD, Sy r—Y RS SEE RS,
ARETEBRAEYOERBICER SN D Sy 7 — U0 7 BRI 293-SPA TH AR, Zhi,
a) & hESEAE IR RS 293 #IBE (ATCC CRL 1573) IZ MoMLV 47 ADNA X Y 8y &r—302r
Zv 7 v, env RO PLTR OF ) LEEFI%E Y RV 7 S°LTR & gag-pol il % &¢r pCRIPenv-
A~ FZ— & SV40 early promoter & ¥ RAFE 3 gpt Mix T2 FH3 5 pSV2gpt <7 F—% U R 7
=7 3a HRICTEA L, Al (mycophenolic acid) 2T Gag-Pol REL-TAMIEZRIRT S, &k
12, B)ZID Gag-Pol BB, v VAT 74 buty 7 oA AB¥K 4070A eny 2 FEET
% pCRIPAMgag- & KRBHH ¥ hyg B15F % %45 PSV2hyg XA L, 4] (hygromycin) |2
T Env EEMIEEZRBIRT 5., BAMIZ, ©)GagPol R En #EFBEHRL, L TAf ARRS ¥
—EEATLI L CENMMED VAN AEEATSHMREE Sy — 2 JHiRaEE 293-SPA & L
THISE LT, 20 293-SPA 130 U F v T FaEF L TwiaWwWed, Ry r—Iur 7y
THINEFTDHL I UL NVART Z—%EALRVWEY | BT HEBLAEDTE RN,

(2) 7 A v REEA AR

MFGSgp91 7 A /L AFEAMBAERIZ, EFT. 293-SPA I pMFGgp9l % UV R7 =7 I3 Lk TE
AL, ZDILTEL VA NVAAEOENEOE VA VAEEMEKE UTHN L,

(3) BfmFIEEEREWFICER S d U A« /L A EAHINAEE D Master Cell Bank (MCB)
BETFIERERIEMI 7S T 3415 MFGgp91 EEA MRS 293-SPA-gp91-155 1, NIH ¢ Harry L.
Malech T BHIZ L > T3S+, FELAFTB TS National Institute of Allergy and Infectious
Diseases & D FE-3%, KE Magentatt (Rockville, MD} MEEEMA~N7 ¥ — (GMP) & LT
TH -REERTWVWS, SEOEEFERBERIIFEICEB W T, Magenta #EARE L7z
293-SPA-gp91-155 D A H -—FE N3 7 (Master Cell Bank) & ¥ {E#L L 7= MFGSgp91 ® oA )L
ALFEBEREND (B4, ‘

(4) ASBIET-HEAM 2 Y OB MG ORI - Sk

AT ORER Magenta (EOBB S N7 yEx ) 712 T, GMP LT, fThh 3, MCB £7=
i% Working Cell Bank (WCB) Z@ifEL. fLABBRRULEREEIT) & L THREEFRBRZE
WESTel B %%, JHERERER L CUMITIRASEL, BiET2 2 & TRERFREL
EmEARS LT AN ERE B S). .

Magenta HiZ BV TEE SN - EMIDEY RIEFS L ER S, FIA4 T4 ARHDTEAE
TERL., BENRTERY V4 —ICTRTARBREER TS (BUHE 6), MY & HiFE =8
MitREE v F —FEBEERIENOBEER 7 ) —F -t THEERE T 5,

723, BioReliance #EB{T o /=4 EOEE TR AWM O M ERERL R LD 7I2FRT,

A BA LB OEERNER S SR L A ERBEOREE
BA LIRS ET AR EHODF /) LA RNA D—E UTHEE L., BEEASDIED T
RHEC, BT 3 EEYE OFE R CRRE MRS Ric 845 = Lk,
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AE TR 2 AR ER T2 &, BASRIEEBEZ &L VA NAY 7 A RNA T
ERESZIZL Y DNARKEBRIN, oo VAL LTEFREKICHAAENRS, e U4 A RE
BEELRAEOERMICHF-oTHEEINALOT, BASNEEBRITHESEZ TVWARIVEELT
BEIND,

ABETHIAZ A ERET 28R T, VA VAEEMBEN CREETFERX MDY/
20 gag-pol Wi e Ot env WF i 5 FARTEIE 2 B2 L, HBFERER SIS LIV A X (RCR) M4
L ATREMERH D, ETETRMEDH S5 RCR DRI Aoie, e % & -7 MFGSgp9t H 5\
IE MoMLV ZDH 0 (ZNLIFBEFRBIEDICEIEZE LEY) EBX 00, #EEED
— &R Lz RCR (B THEEZAEMICEEY) BETAHMREEIITETERL,

Fots, SEERTZ Ry A — 0 SRR 293-SPA 1B T MoMLV B3k gag-pol 8 LT env
BEFRERNOARS F -l Lo TEOREAPFEEN 57, RCR BHET 50 D#EEFE
WREZIITELEY RS, LoT, BEFHBEZIZL S RCRHHEOTEMEITBD TRV EEXD
Hnd,

5 BRI EMEORBEUENOFEERICENL L ORER SN
1) A TR £ ORI

AEGCFEBEZEDIIEETH S MoMLV IZFEFEL7RWE A CYBB B2 aird T,
CYBB EzF% Y TAHA APCRIECTERTSHZ L TARGTFHEBRAEDERIETAIZENRN
BEETH B,

2) ABEEFHRBRIEDICE D EEFEASNBROBREFE

MM LTE ENLS ) L DNA 288U, CYBBEEGFE2UTAZA APCRICTERT S
L CRIHTRETHD, JOFECLVEETER, BEFEAMBEEZIEZEAMAPORREL
LT 10 THH L ERRL WS, B, BEFEAMERE LICRREINS CYBB #
(EF DEIETFEY gpo1™™ &5t b gpo1™™Hifk (7D5) W THREL, flow-cytomery (FACS) IZ
THRETE S, ZOBRBBEIZ, 1056107 (110°~10%) ¢Ex2bh3,

3) RCR DR HE:
(1) SH-7 v &4

Mus dunni #IRICREZFTML, SEIOHREEREZITY, ZOEELEEZ PG4 MRICEREL
SHL-F w4 %175, “OFEIHBEEZEOSL  u /L AERHTIFETHY, HBE
TR Z EMICENET S RCR #HENITRETH O TI3Ay, BEEREX | RCREFEYTH
BRI EEFHERL TV, 100ml H729 1 RCRBFENTWBREND 300ml ORFRAM 247
Yo7 LTERLERE. SSUOREETHEFEMPICRCRBEEH. BHENS,
(2) PCR #&

WA S DNA 2R L, 4070A FRENAT 7 A < —% AV TPCR 21T\, env DHEIEZEE
B, BREBROBEX, Ny r—U e RAVERTHEREL LT 10 ~10°Tha o LN
FERSh T3,

6TEEERRBEORTHREZELOFWL OIE
BEETHD MoMLV L ARG FEBRZEY L OMEBUTORTSH S,
c REGTFHRBEXIEYIT gag, pol BT env ZFRELTWAEOT, ZHALEKICa— Fah T
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B YA NARTIRICEBRR VA NAT 7 BIFREA LR, Lcdi> T, Gag-Pol XU Env
FRHEAVICREL L TV DRI BN T DA, NI TH D,

- FEETERZEDTE FEECYBBEETFEREET D,

+ MoMLV B=D A, Ty MEOBHEEOMBICORABYT IO L, T 74 buyy
4070A % Env & LTHTBUAARIEE b, 3R EOMBIZLRBIET S, Lo~ T, Kk
FHREHFAY T MoMLY L3RR Y, v b, VR EOMRICLEBRPERET S,

ER, 3AERGRE, ARCTFHEBRXEYOEFIREETHA MoMLV ERIETHD, ik, K
R EHBEREDO RCRICHLTH, BPETERLAEWEIRRS 00, BREX, B
iy VAN REY 52 DMEICE LU CEEFMER MoMLY & RERRWVWLDEEZ LR
50
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Il Efe-FHEM 2 A EOEREICET5EH®

1 ERAEORE
BRRERICBIT 5 NEEFERE AL LR, fRF. ERERVERTCIZZ L bICH
B D17 5.

2 A% OHE
FTEHh: HRAER T A4 KK 2-10-1

AFp ESLRAERE v Z— (REERET - REEETIE 8)

1) REEFHBZ £ MFGSgp (LUT, DT EY] L) 13, BHFcEsE,
HRREE TR EE S h, ERANOMETERFESNORREC CHRET 3,

2) IR OF R B2 £ OFAE, HREVCSEREL P2 LNV OB ILEB L D
T LA TEHMERARE (BT, FEHEE] LEY) OREX v Xy MRS RIZHREER
FERTORAEFR Ny 712 TIT 5, BEBERMM CD34 G (BUF, [EhEHee L8
~DOABGFRERZAYOEABRME, T LMEOER, TOoM, NEEFRREIEMDOHR
BRROCABGLFEAI ADEAMBOR Y F b TN TRRICGHREBREORZEF ¥y EX v
FAE R THERMEERNTORER A Y FI0TIT ), ARETFREXZEDOFTRERVEEBT
EAMRORE L, MRAHENOCHRER CHBES IIIBERIZTIT ). BB, KE&ET
IR A AMFHIRE D U 3 OMEGR E 2 i3ARE TR Y 2 BRECRKFZE L Tl P2
VAN KIFICER T 2B, CHEICEH LEESTARTERT 5,

3) AEE TR AR FREEZEST) EiEE TR A A M % BB+ 58I
1k, BEBRERTo %, AR TED DN BYLEREEDLERE OUT. TRk smn
BB L) IV, BEET 5,

4) BRE TR T D ARETHBZ EME AR OR SR, RED~OREE L #E 2 B8
o= (LT THEERE] LB AR TERERICEYITY, 2B, REMICKERFHIR
ZAEMEANIRI E A Lo e, EHE, T2 -7 SORRRIENETLE L, Mk
RN TEYNIC M E R JHE Uik, B AERR IRV REET D,

55 #E5% 3 HET, HREFZMEBRENOEZ TEEL, BRESOBH THERE N —IFANIZ
HRTEREAOBRBENICHE BRI, X7 RUT T EREDO YA L ARHTFIEES
EHEMT 2. £, %51% 3 B BORBREWRGRETEMIRT, BT LML b o miE
FORCRBIEETHDZ L EFRLTHOITI, 2B, RCRBER I N & S TMRBESRIC
BiraEEEMET 5,

6) MRMTEREIC BT 2 T EHAM P OB O MK E OMEEIE, ZOHEHDICHEREL, =&
DA BEEYALHEBRIZEVERET S, i, #HRFOCRRVCEEEOH YT, HEEA LK
WKITHN HEBRE OMKE AV - PCRICT B SSMEL S LAFER L bo v 4 X (BLTF,
[RCRI EFET) DFENTEINDET, MIRBREN TETICERERELZITY., BiLtE
EYNERRBICENEET 3, 2B, BEREE L TERTAHERE O F ik, &
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202

BAnF IR AR R OB B FEE X AMEAFIROE Y HF ICET S,

7 FEIRTEEEIC BT 2 EEME P, HBREICH U TEEMNICER LSS R UERE ORI
s T e Lo 8R BT, RIS RSN OEEICREERIEY Ei L%, BRI tEEEYLEHE
IR WEIET AN E R ITMIEREEN TS EkE T 2,

8) MIRIGIRZ TR 2 BEMREICHERE oMM E /I M, b RCR BRH ShEE
i, EBICEBRELHREESICRBIFAETHETICEL, L. OMBMETLRBOEE S
%o

IFEREIT LI LT AFILHF—MEHEORBRICRT 2 EFRNEDTE
HBRE~OREY, BERE RN TR RS LTORGETRBR L YA VA (RCR) OFEIL,
®’H5% 3 AMEVL, 3BE, FRAUBIEEE CIIAK 1|, ZHUEILERD 1 B0 4070A env
B E LI PCRIZTRER T 25, RCREEDEICIT, BFEARERE L, Vo YEE0ORE
FEREBET S, ‘

4 M EER BN ET I B ENRHAEEITEIT 2 AME RSP IET 5 b okE
AEEFHBRL A E RV ETE AT, P2 VSV OB LB S Z L AT
AHIBRREICBW T, F—EEARRIIEVWHAR NS, SEEFS LAY aiEies
DERZCRI UBA, Rl bia—r—a 30 FETREmS, REm-ogit, WMHE
B=Z /) — Ve AEHmRERIlBbh A3 ETEEL, | HU KBTS, HHELER—0—F
ANPHFENE 1210, 205 EDA— b7 b= LW U RICEET S,
MEISFREIC B 5 EEMEIRE OWERE MK RCR AR Sh -S4, S—EBEREE
R, HREBFZELICHIERZICBT 2TETICBT & & bio, REHFREB YAV Tk
BRI OBERES, E—EEARRIIEDWEEEEZHES,

5 EREECOFRELIIFEBEARTEENTVARE L ELORE COBREOKE

WL ¥ —Cik, BTEERIE L L CEBCERFETHER T 8RR EWE RV T,
#BEEIO DryRun 2975 FETH Y. £ OB THEEE RCR OFXEERTITETCHS, 72
B, BERHECHERLER YA LR TORCRIZEETSH Y, £, YBETFIRREATFE T
i, BEL O OEMBHROMBRP O REE T2 TOMBEBREZHAER VAT ATITS b,
AT A NVABR/HTDZ &1TRNWERDND,

6 BB BHEASI LY BHNER |

AR OBEEFIEFREEHETEL, BEE ToOXEELHEITET O Malech 1 5 3MEH LTw
TR—OBETFRB X EMEERTITETH Y, B A CARBEE TR X RIZ RCR ORI
VN, ETn, BEZTE3ACBE BN THLREFAIZRCR ZRE LTV,
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IV A& AR R R

1 O AEHERSINWEHE

D EEBLZTAAEEEO D D FABEHORE

KBETFHEBLEM RO RCR OFRMEIE, VANVART 74 baty s Envv 2FF0o0 T,
b Ml E St AHEOSMREOMAICTEYT 505, MAEMITIIEELRY, LER-T, ¥
BEZ T OO D SEWAEWIFE I N TR,

ﬁlél‘l

2) B0 BREHNAOFE

MHEEY

3N EEBOE LT XOFM
EHET

&) EMEFEREN LTI BEROEEOHIN

Lk oT, thoMEEZEL> ENEEEICONT, B—EFRRABRAREESCTHEh -
EFHRBRAEDSOFE—EEREOFRICLBBRY, EPSHFEORENETIEB TR
EHETE D,

2 R

1) BRI AR S 5 FASED OB E

AR TR R AR T RCR ORI, W4W2#7/7fbﬂt/ﬁﬁw%ﬁoﬁﬁ
B b, P, AR, FEOEHEHAOCBHHEOMBRICERET S, LiakloT, ZhbidyfEx
FEETHBA EY OB EEINI I LI LY EEZZ T2 WEERH S,

2) HEBO REHNEOFE ,
AETEEEDTE b VA, A X, RIEOMIICER L, REE~OFALERIZL
DRAESIEREZTFEERESH S, vUR, Ty MIHTAREMIIBEELRSEELZ N
5, AEEFHBRL AW D ORBEEM THD e MHE¥K CYBB X, NADPH oxidase DHERL &
SNIZETHY, TOBGFRERTLZ L TCORRERED TENEELLNS,

3) BPBOA LT X OFFHE

BREEAREAETRECER IR TFARI EMEDOE—FEREIILEN-TH
WHENAIRY |, REETFHEE L AP ERIMIAE SN D ATREMEITED TIEY, =& %, i
ANl LTHEOEIBIISKHMETH S, £, FELTHREZEYITHEEREZ O THED
T, BEOHBICBRL THYVANVARTFEEEATDZ LRV, —FH, ABGFHEBRZI4EY
OELEBRE THE L7 RCRBFEREMIICEA LT, #REICREINTSEE., HHREFNT
RCRVELESNDFREENRH D, L L, ABETFHEIEZ AL RCR OHEROFIEEMENEH T
By r—Ur gk zER LCHESh TR, SBIERICELTE, FAREIZT
RCR BB ERABRN YA LR BEZRFERT 20O T, #BREEPMIZ RCR BMEAT 5 WIEEEIEH
T,

) EMEFREREPET IR TNOEEOHN
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204

Lo T, AREICOWT, B-REAFRARREFCER SV B EFERXEYEDRE
—HEEREOFECLSRY ., EMEHEMORERET IR LHITENh 5,

IEEYHEOEENE

1) BEEZT 5RO H D FAETRY ORFIE

AT 2 AW B U RCR OFEMEDOEEASEIIMON TV, LEBsT, ¥8EX
1T BTTREM D B 2 FFABEDIIFFE SO TR,

2) SR D BARRGPRA DR

BsET
3) FBOLE LT & DFE
BRET

&) EME R ERE T ARENOE WY

koT. HFEMEOEAMIZOVWT, E—EFERRERARBFERICRH S -BETFERL
EMSEoE-—-BERSOFEICLDBY ., EHEEEORERETIBENIRN LHEF S
Do

4 B A K ERET S
) B EZITBAEEED D L FEEEYOWRE

BTN Z A RO RCR OREEIL, VANVABT 74 hatty 7 Env ZFO0DT,
E b, Y, A X, RIEQLHEHOBYROMBICERET S, Lo, ZhbAdPpfE
REEFHEBR L EYOBBERIBESNDI Z E LV BEBEZIT AN H B,

2) BB O RERNEOFHE
i {n THB L EME IR ETFAEREZ EWITHESE T2 RCRIZE>T, ZhbBEGFHE
M OEEREEAEY DT ) MPICEAEND TRelEDH B,

NFEOECRLT IO .

TR AREAREEEC RS IN - EETRRA EDE0FE—BFERASIZ LR >TH
WHENBIRY, ABEFHEZ EMBR R S 5 AR TRV, i, it
S LTHLFORBIITHMETHD, 0D, T MENPHFEEFHEBZAEMIZL T
B ST B N HE T D AT BB IR D TR,
BETFRIELAEDICEY TS5 RCRVBEBICHBE L SSICE, LK, SREELE T ThoE
B2 RCR ASEYL L. 7 OREEEMsIE SN 2 WREMEIE E T& 2 A5, RCR D IO FTREM: A3 R
DTIENDT, ZOFEEEBBD THEL, '

1) BRI R A B T MOA DU

T oT. MEBEOKTEET HREIC T, F— AR AR B 08 LI e a7
X AEMEOE—REEREO R L BB . AMEEEOEBRAET B BT R L H S
s, -
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5 Fofhoig

By BECET AN
ARIETERX EDRRBY RS LN OEERMILOS ) APICHEAEN T, KBEEE
BT B AEERRREETERY, UL, B BERREARPESICERINEE
TR M EDE—EEEEOFEIC L BB . ARETEN AW L) F ORI A
AW EIE S B TTHEM D TIES . & BIC RCRBHELAVEY . ABETFERI AN
BB DG Sh B AR A TR A BN RS LA OB R DR TV B T ®,
F OB A AETEMAL C b SRERITHED TV, £72, RCR AHBIT 3 FTESMIIHED T =5,
AT 2 AW E 212 RCR OB A AETEWAIC S S h o TEETED TEY, Lo,
B EEEETARESVWT, E—BEREARRRBEECDE L EE TR £
DOE—RBERAZOFEICLZBY ., EUSEEOEENETIB TRV LHET Eh 3,
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206

v AW ZARIE DR HIFTET

BB THRE X EHPRET DB OREEIL 4070A 7TV 7 4 b ¥y ¥ EnvIZESTHRE
EnAi, BFREROE FEFOERFICER TSR, BRF CHPRUMAED IR L
by,

E— R AAREARPEECER SN BRI AR OE—BHEREDFEIC L AR
D, FEETFHREZEDOREP~OLEBENMA O TR, A HEBLEZE LTS,
FOEIGBRHLV-NVETTHD EHEEIND, AEETHEZAYICESE FEE CYBB#EER
FOREBFE MOEFHERERRS, B MIRTIREL R, Shi, KRR ERLEDIT
HEFERE R R TN A 728, MLV BB L T35+ 0 RDER & whid, MLV 8817 &2 - T
R AERENRH S, UL, ZOHATH, MLV ZMEEZN L COHREL, RESCL3
ACERRITR WO T, S HRDHBMPENIER D IRERIZE A YR, RBEFEEX AN
MLV LRSI T 5 LIZBLONT, OB TRENDHERT I LEDLNS,

REF T UVRICEERL, MLV 7/ 5 L OHEBHEER ZIC L > T RCR BHIRT 5 AREMESY
HE—TEERIC L - THED THEOREE TAH X AYHERCR ORET~OHH b B2 E
ETERVA, RCR ORI, HIEMN., MEMERUOERZ KL CETIMEIITAER T 7+
bREYZ D RAEMBTANVALRETHD, B MIMLV PSR L THRERERES N
TELT, &z, DAAVARE MERIZBALTH, MEHEICIVAEICERETLZEEX
Bk, b NROMOWILIE, BH A SRR B R 52 5 LITARVLEX bR
BHo :

LT, BE—FERARARPHECRR N BRI £DE0E —EFERZIC
XBRY., KEGCTFHREX AV 5EMEHREREDNETIRENN RV LHET IR D,
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