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Sickle cell disease is the one of the molecular disease with a point mutation at the

6th amino in B globin gene.

This disease is life threatening because of the obstruction

of microcirculation. Although there are some therapeutic ways for the disease, it is difficult

for the patients to obtain long term survival.
There are several ways for gene therapy of sickle

a new therapy such as a gene therapy.

A lot of patients are waiting for developing

cell disease, we thought that the expression of y—globin gene at adult stage might be the

best way for the therapy.
to use for the gene therapy.

We have developed the backbone of the vector we would try
The vector may consist; (1) insulator at the both sides,

(2) globin gene with the promoter, (3) a strong enhancer such as the LCR (Locus Control
Region), (4) the gene element for the in vivo selection, such as a drug resistance gene.
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1) Sickle cell disease &%

Sickle cell disease I ~E 7o v Bg6FERD T
I /BN, DNA —HEBRC L -T, a3 vEgh
LYy Vv ~EBL L SR LB TFRTHDL. TTA
BET 7V IEPLERLVEEORVRE~T /oy
FETHEN, TAVACBWTAEARBLIAOTH
A LT 150 AR OEISETHET . CORFE~T
rmevicky, BEMEELYR. L~ ~es 0y TR
BHOBMERORESREY R L CORiEkE2 2 ¢ |

o, SEREM R & L TR R AL, BHREERYTY
BT 5. o AEaFEAEL, 10T TR0
ROBIERE VbR TW 5. BfEFOBREESL LT,
IEHARMEROB M, 7-globin BETFTORR %R
EERALLIRNAA FOF oI LTROTFL—b el
LEHIIBF STV B ERE - THLEIN L TRON
FEFCDT, Bl HEREORRIYEEh TV 5.
Do X osnBmssd, TR THEL Sickle cell disease
R TFHRRETHERE DX T L9 EBELET N TS,
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2) Sickle cell disease [Z3%td 5
BEFAEOLH

FERINCHEN B O N D LD OBFRRIETFORER L~
WEWHEDEEZTHEL, HLDNEFRE Y SHE
BlofER e b, FORCRETEHVAICLTLL
DEFRETORRANE S o~ o v SORBN
HWE2Hhad L0 REEHMHT 55, F72iX Sickle cell
anemia & HPFH % thalassemia O &#HERIDEEK
HIFEDOFER A 5, endogenous f—globin D50% <&
W y—globin OREBEMNEOLN D L&A SERD K
WV, NEFOEYEFEDOLANERBIENRELNMCEN
T\ A, ¥IZ, gene therapy D7D 7 T u—F%%E
A THETE (FE 1), %£TF—IC homologous recombi-
nation KL -T, BE /ey 2 ERO sy vilifa
TREHT L, LWHFEIEL LR, ZhIEERE
S LTI BEBETH S5H, £O recombination DRA
BE»E2 5 LBEETE, £<RENTHILZ LT
BETHS. Fio y-globin 5 f-globin ~® switch-
ing #BET 2 L 5 lfmTF E7id, r-globin % 3FHH
TAHEOBRBETFYEATHIEAELLRDN, BE
ik, 20k 57 factor BER I TUW o, o7
LoWES, f-globin BETFORBI EE transacting
factor TH % EKLF OFREMNH D, r-globin L
KDM@ = %> factor DAL BRI L b,
BAES < D project BETHOL>TH S, SITHE
Bz, B E7cid y—elobin BEF O transfer &\ 5
Zline B, sickling OBEE LW 5 HE A BIE r—globin
OFHBEHTH D L OR-HRIBOLAT 5.

3) Virus vector DHERHE

WIZEBEED gene therapy *ER T 50D EL
7% Virus vector O&MEE2ZTALD E, FTHAL
7o/ m e VRIET A, adult RMERTIE LS RBRT A1
DOPEHEFILHEF LT, BRELBILDOD cis
element 4%, EHIEC~7 2—F, &FIC pluripotent
stem cell i transduction SN AT EPBETH 5.
& Z AT, transgenic mouse ffifd~D gene transfer
DOERHLELNCEBRHESR S LT, position effect
OB, S DH. Zhid, #AEh{: chromosome DI
I BE LT, BRL-ANFEIa— vtk ->TELL
BRAERMEBLN, 202 LD stem cell ~DEE
FHREOMEXETENLEELLRLLOTHY, in-
sulator &\ Tl b X EF W OFETH S &

#¥ 1 Four approaches proposed for gene thera-
py of B chain hemoglobinopathies

1) Replacement of a mutant globin gene by a normal
globin gene through homologous recombination

2) Transfer of 8 globin gene
3) Transfer of ry globin gene

4) ‘Transfer of trans-acting elements that can either
prevent the switch from 7y to B globin express-
ion or induce yr globin gene transcription

DHHEEEZLRTVWALDTH S, 02, HH
7t enhancer QAL - TR ZAJEEMOH 5, 7
BRETOFEMEAHCERADLEETHH Z L5
ML\, o BEFEELTE, Zre Yo switch
ing OWFEN LN LDOELERPED 7 ) Y —TE 5]
et A F o8, ¢7ch D Locus control region (LCR)
OFERY PURETHRROTMEEIC K E RS L6 L
fo. Z O, f-globin OWETF D transgenic mice
DOEBRHHLMP I, ¢ DELIES LK 20kb 0
#ig T, DNAsel WRBEEE LR >EAL LTD HSI
b HM #&5ATW5., LCR & fglobin @ switching
B LT, embryo #icit, ¢ BEF D promoter &,
fetus #Aicid, y—globin @ promoter &, % LT, adult
e b &, B-globin @ promoter & interaction 9 %
ZETENRENORIETFORRAE >N EE TV %, LCR
OEsR k L Th D&, DNasel DBEZWHAEVFIR
L LTHRIEER, BA globin BETFORBCEL TH
AERAZ - BAFR s < copy number HA L TRENE
LHi, globin BETORBACBLATHLIETHD.

FOMEL LT, B bEhks/nF v FAS v E
WL, @b oIEEEEIhi 7 o< F VD ST
S, VovvBETOFEB% enhance T 5 & L hiEE
Fhhb, £2TOFEBEEALY virus vector &b
54 DMRBR Eh T, WO virus vector %
BT, Fohicidd b5 BETFOY 4 XHIRA
HABH, £ZTET LCR 41 X2/ N T 5B HRLE
L%, BAE LCR core region mHEE/ transacting
factor @ binding site ¥ T 5BV 2TV &
HITFELRVIE LD, ROV M AT, AR
0 element #HERFTHS. I TR r-globin gene
B2\ Th, virus vector HHDRERDEEMIC
¥, 82 intron BTERTH D, L5 EDHERE
it virus titer OBILAE LSBT Lo TF— 2 — 2
HEhien? T, BfER, E24 v e v deletion
#I1% T, high titer ZH LA >RERFERLE LN
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B& A R BRE 7. globin gene OB A HE LT
W33, F7 3 end oW TR, 5 promoter I
oW T, truncation %fF-CAS &% 212, positive
negative DFEIRMSBEL TV A EAEBEMNERD,
BifEid, —210bp OB E ALY, & H ik HPFH
BETOREGTEEZN2 0, B-globin DR &
NEEZ -4 52 ET, adult OFRMERIC THRARICFE
B4 2 BRRETFOHBCEH TV 5. 25 LTHAEY
HEA TS vector THBH, REBCHBEDOER stem
cell ~OHEADEIENIICHFLEL T 5. stem cell i,
FOPELRIEF v bir, KL, GO Blies b,
Z LT, clonal WHWFE L T < &L B la i,
HBAED transduction T, #1078 LT
BOFLT, ETHHEBEE LTLERLAAZIELE
WZERBELNTHL. it Lid, long term
THEABRGTORBERN L XCHLLTHY, O
BEH» 5, in vivo selection OLEMHAHET L. =
ik, BEEEYREY R drug KiowT AR R
O|EF Y A—icink, drug 285 LT, virus vector
BRA LB stem cell ZERINCHEME T 2808% in
vivo A Z 4T, BROBRETHIEA SR stem cell
BT HLO0THS. X0 L5 FELOLT, MDR
(multi drug resistance) gene #&EA L - Mo
BRPIBRECRL) LB MEShTLEYY. &b
FEREO BRIO D, B, 7AALT 5, ~{ FoF
LT s LEFORERIETO S oo v S
EITHFTHDE. 0L 5 stem cell ~ORETHEE
DWW, 100 £ 5 1,000 £ & OB AR OHEIN M
ERER, FOHICiE, stem cell CET AR
#:%, in vivo selection OMER & - B NNEL
T 5.

4) ¥ & B®

LA E Sickle cell disease 1283 &% hemoglobino-
pathy x4 ZBETHEBEOL DO viral vector DB

¥, #9° insulator MMl L, globin &ET Ot
iz, LCR EHiZiE, in vivo selection D72 @ drug
registance gene ¥ BB LD THEO T LHEEL
bBRTw3, &5 nonviral @ delivery system
%, trans-acting element OFE R S AZH I L TL
LT EEODIMATEL. BRICZOMRIE, Seattle
& % University of Washington @ George Stama-
toyannopoulos @ group L& LTHETLTW S
ZEEoFMmEATEL.
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