1019990015854

o i ol 3 o )
= S = =
on 50 o_e (@]
o= K - U ]
S ol < 7 o = — KIr ) Bl
= = o s = uw 2 4
[m) = pas -
s ¥ < Lo 2 00 " oo
S s ol e 2 * w2
=] - I s I @ G WoRU
i S Jy=<0 3 © s i -
50 o = = = o
o =2oJ _vI HOI > 0l wl _u_n_ 1oy 0]
BJ ol < o < MWy o - o3
< M o & S = L swo = W U oa
< < < b il S oH . = P =3
== ~= R S = K F oz K — Bl o WL
- g ~ P Wl Hr i < g o _ il
Ry =3 wi < = 3 M @@ = X I o1
o) 5 oo =2 X 0] = S o9 L 3 = g
[0 s @ 2 = RO 2%2a B & Jw
uir = = £K iy %) W R T
e} B ] i > 3l ol "© W w Wy o
_-_._u =z @ 0. X X0 20 a1 @ K =} st &)
o 2o 0 a oF ak S w = A ﬂ_ =
2l = Py BB o2y =B
| d 2 o R =0 2o =x S Uk
ioJ [0 s ) oll = = I= X § 2 o
L ot " Ky [ m . = =7 O]
o 2w P8 i i i Hr °© L omo o H o o
~N ol = A t+ 3o Al 0l w B 2 2 2o
Al 0 o 0 < = = = &l = —,©o X X5 T T X
_— - P o & < < n0 [y Mom | D__A_l_._ = o X X
o S = o ol = ol = ol s 5 - s 3 1§ D
D S8 =" &+ W om I = =B Mg W Wg pow M
%%@E% Ewga_ﬁ% = ok oy <0 T 7X@ a P
TR R A R~ AWK o 5 o ol S S5y w S
Sk RHRMMNMS T e = TR CBEES
H wooF S B WA o @
m W= How oo KKk K
= - - Ko = RT =R R X
= M o) W "
©. = 0 g D W EZ X Xox x X
S og W P8 Wz _ P35 3K ==35
a fas =S o ,AE = = S — - — -
+ 5 onl s =g 3l w ol & < ol W & i S ST 858 35 5
C — o] O, = O .. o = ~ D — —__ = = =
= < |5 =l 7 . = © o) gl o of m < <ol < < <
g |[maE 8 oo 2 ol & &) Al NEs s MR A A, W W
SCT I ol S ol & - ) - T
~x |~ ] ~ — —_ X~ wes Y I T ST oo JOURER T T ool ooy ol .
b o |lgy T m o R T EE M O~ I3 X 8N o Y3 o5 © N~ o
=< === = — 0 WSk 8 WO ¥ o B W W W OHOE HT Wo W W W3

Al

=

=al

ol

15-1



1019990015854

T 122 AR AE2 XRFAUES T6F-p2HIHEE LIEHH= AHXOICEH

2 ¢HS TGF-B (Transforming Growth Factor —-f) SHIMIEZS Z&ols QA X2 & A2 =
Ao 28 240ICH

E Jisob)l olele 82 e &d2 A= ot Lot iy 2282
ooz A 2EO ASMER Qs 2AEF HA & 22 &= =XT oHOHCH t
Olelet Migzes &ad HE2 |S20| 2)tsot22 ol MA & Xgot= 2 U

Olgd EHMES oiZdIl <IGtH Kt HSAHMEE Sdd 2FH0 O0lASHH XIZdte MR Y
& (

W

0
(biotherapy)0il 2t8t HARIF Egtg| XA, o] A
0] e AYsl DIIY 2 ofLet == =0 4 A3 MAHHAS AF0I0 S0l MH &I|
220 IMES JIINLE 2101 2HECZ XD D QUCH. Olst MESsHM @HHol NS of
HEtHICel EHAZREIOILIMI(transglutaminase)E AlE6tdle 20| UYL EEHZE A
2 X Z2et0|UMI(tissue glutaminase)= Ml S0HAl 2T Hels SEO0l JAN A
AI5HK &2 AFO0ICH.

JIME JIKEAM, ZeHII=0M XEE=E 2H

ot0Xt AEH Z, TGF-B=HIMEE QI
TGF-B 2HIMI 22 MASEX L (ex-vivo gene
S THHAIZ £ Ulls NS Aol =2 g2
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TGF-B (Transforming Growth Factor -B) = OJISS SE=X AXNE HMES HE, 23 « ME2E
CHMAO] A0 ZOIGHE 2402 M UCH.

= Y O diiEd Nz Y A= SXHH SEECz gREH= TGF-BZHIME= TGF-B <
cONAE =SR2  <gol ek AXEd =20t =g = HESH, OHE=zX2ul?l
(methal lothionein) S2 ZZ2H (promotor) & TGF-B 2l cDNAE IAlgl, W00l S99 MEed
e 2= 22X HEH[WESM, Gibco-BRLAFS pUCI9(IAIZl MESKAX ER)]0 ZEAIZA TGF- 2
CcONAZE E&lols HIEE HXS =, BX2 EROHZE[WSS0, NIH 3T3 (ATCCZ2EH FIts)]0l oAt
2+& (Calcium Phosphate) &% = 2l EE(Lipofectin) B SS9 22X S0l et FLESO2M X[
X8 4 T+ (Ashley DM et al, Endogenous expression of TGF-B1 inhibits growth and
tumorigenecity and enhances Fas—mediated apoptosis in a murine high-grade glioma model, Cancer
Res., 58(2), pp 302-309, Jan 1998; Hoffman BB et al, Transcriptional activation of TGF-B in
mesangial cell culture by high glucose concentration, Kidney Int., 54(4), pp 1107-1116, Oct 1998;
Itoh S et al, Transforming growth factor B 1 induces nuclear export of inhibitory Smad7., J.
Biol. Chem. 273(44), pp 29195-29201, Oct 1998; MacKay SL et al, Transfection of type || TGF-B
receptor into colon cancer cell increases receptor expression, inhibits cell growth and reduces
the malignant phenotype, Ann Surg., 227(6), pp 781-789, Jun 1998; Riddick CA et al, TGF-B
increases leukotriene C4 synthase expression in the monocyte like cell line, THP-1, J. Immunol.,
162(2), pp 1101-1107, Jan 1999; Wagner M et al, Transfection of the type | TGF-B receptor
restores TGF-B responsiveness in pancreatic cancer, Int. J. Cancer., 78(2), pp 256-260, Oct
1998). HIEZ2XIUIQl ZZ2ZH L TGF-B 2l cDNAS HIE (pUCIQ) Ol FAIZI THZEE HEHO RAZE &
10 290, UILI0IKNE NESAEXZ 60 TGF-B 2l cONAJDE FLE AHIZol =gl 28 A=

T 22t L.

Lo, =2 220 OE sy g € gdad SAMHU SREs TeF-p2HIMEE LSS SAILS
ZAECZMN O XM MEE2SE AMot=s 20l e SHOAM BFEAGHCH. =, &1 TGF-B 2HIAIE
O ZAIES ZAGHH EE NZES =230 HE ZYde ZEs UECE IHE = UL oI A
IME2 MEZSIE SO ANE = Uz LALZ, HES0 4000 WX 10000 rad It HH&EGHC
StJlel AAIGIOIA =g =~ A= Hi2 2001, &I TGF-B 2HINEZE & QM0 OlAGIRS I, &4&
= QIO HIScHESZN SHECZ QIS £MIZE FIEY A2 JIHEHN,; L8t HEH=S 29
HOZ 4N EdY 2EZo RES 2t = FOoIYUS WU A=2 WAsUE WP FoLEZ
SUHAEl ASTHM =XHZ AL AFE0l JIHECH Metd 2 2ol & iEd g ¥ HEMM =
AHol et xzgge Mol SAX X2 (ex vivo gene therapy)0l diEdts X222 EeHel OE <A
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grod

= A O s Xz Y HASWY =
2o el =AM &2 EEelZ2 HH S

EXH= 0.95"/ Me|lalge = é*@’“
Dulbecco's Modified Eagle's Medi
SAo HEFN, RSIHH S2 22‘6}04,

L5, TGF-BRBHIMEE o = JIAHA Jot0 A I:IHO%OH
0.5ml, 1.0ml SS9 CI&st SEHZ MMEHE # QUCH. WES0, 1002HH2 HIZZE DMEM
Dulbecco's Modified Eagle's Medium)0l £SAI2H 1.0ml <2 HI%?% MH =2 Xﬂx%* =
JI0l HEsH & ECHEN 37C2 2S0HA =0 MAH EHE = UCH. E£&H, E2J
£ HSAIAH 22 THE 3012 2010 MESHH RESAIY =& ‘RAEP
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Olot, =2 €8s ZAUE Sotd U=s &AMl &ttt deftt =2 €30l 010 st&d&= 22 Ot

AAI0 1

TGF-B 2 cDNA (Roberts A. B. et al : Purification and properties of a type beta transforming
growth factor from bovine kidney, Biochemistry 22, 5692-5698)2 MIEZXI22UIC!(methallothionein)
I22H2 HEGIH, 2Uael HNEREXE 2= pUC19(Gibco-BRL AF) BIE{O ZDIISIRUCH. 012 EH-6-
EMHATHAM (Fugene-6 Transfection) Al2F (EIE'H Otol ANE AFE5HM, NIH 373 MIZE(ATCC HB11602) Ofl
=oALt H°*°”01| qujalelg #HOoHW 2hag MEsAX 4E ME = TGF-B 2l cONAJE &gl
5' NHZE 2l IR, TGF-pEHIHEE LEHE=H2Z EQIGHAUCEH. M=ZE TGF-B 2 cDNAJL &l
E OMEE 10% & EHO} dxZ 528t DMEM(Dulbecco's modified Eagle's medium)OllAl BHEEH CHS -70TC
ol A ‘Z'ﬂ*o FRACEH.

“*é% TGF-BmRNA2l == Z3H(Northern blot)2 &4% ZCh. L ZES ANAS FOILICIS Olﬁ\_EIEAl
OIUIOIE/H=/222XZE 2YHE AME8old =&6t1, === 10482 RNAE 1.0% OJI2A 2o &0
ot1d, OIZ Duralon-UV &0l £H XA stratalinker@ JtuwAl2l &, 0| 1% ASEHLLR0, 7% i%E

iz

Hl’é"éEIOlE(SDS) 0.5 &5 EAHOIS, inll EDTAZH 65COIM S&5Hhybridazation) A2l %, Zp-mx

0

T4 EelE £ e Bl 20, ADINAM  HMZ=8 TGF-BEBIMEI SWESZ  TGF-B
—v—ti|6+°4004 SAHAH (Enzyme |inked Immunosolvent Assay)2 AlEolH =&st TGF-p2 |l =&
oF 30ng/10 cel 1 /24A12+0IUCE.

=
=
=
[

A2

AAIG 10IlA MIZESE TGF-B SHIMZN 6000 radol SAFE 2 10122 S92 ZAHCIS Biointernational Af,
IBL437C) Bt 2HARS Ol ZAFE TGF-B 2HINIZE M Z=olUL.

ANE 1
JE (NewZealand White Rabbit)2 OPE'HI MO 10lA HIZEst

ToF-B 2HIMZE 10°01/m S=2 0. CICHOI S OdotRAUCH. S8, TGF-B It ZEEX E2 HRO0bAl
2ZE BUE OP%Eﬂ/U*OiI SO0t ALCH. TGF—89| 2EE RIS ENS A==0i &4 0t (zinc sulfate)S
= S S 5 S|

28 =22 ZEIote =clst =,

Ol
nz

S Itot ULt < 2, 4, 6= Zitet = FOHA & ZASAHQl 2HF =l

S50IlA Eele &= A= Hi2E 201, & TGF-B2HIAMEE FOos 20 F0 6= AUII SHE2Z H
SoHas =og = AN, FYS NEE=E AU UM DXl S22 222 2JA20M(E6), HEZ0ALLt
el 6501 JUEAS M Schdlol EHZUASS ol = JACHET)

ANEO 2

gy 2AZA RS Ad)| AGIH, JIIEE OlFlst & s2ES Eiold H2HO A2 X002 0O
=ACH. 01F =2RKE S&otl AAN 10M M=ZE TGF-p2HINEES DMEM(DuIbeocos modified
Eagle's medium)Ol ZEAIH S2HE LHE0H S0OoHLCE.

EEMOZ &AAIZI HZ0 AAIN 10lA XS TGF-B2HIMEE S0E £ 63JF AWolFS I, |
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Ho2: L2l& AZ(hyline cartilage)0l SEOZ MAHES =08t £ QUOM(L 88), 0lad Hsls

TGF-B & LSS0l %2 HKO0IMIEE F=st A UZE20AE LIEILIA ZACHE 8A). M2 MA= A

2xXS FASHNO2 R2F HBW SUSIUCM(TR), ME MHE ST HZS FAXXNY LS

AE oISt 4 QUUCHE10). M2 MAHE AZ2 AFZ2ILI-0 (safranin-0) S 2o =2 M <A

O, HKRME2 SMOZ LIEIWOCER(T 11), 012 S5t M= HZ=0| KIIE H20Icts AAIS
o

AMEO 3
ALAIG 20 HMIZE FTGF BREHIAMES S0s 21, AHHZ0| sWEOZ MHAES SOIGHAULCH. SHH,
= ggo| &gjl = 78ot)| fIotH AAlst 0l=LolA E%IDIB’(Immunoh|stochem|ca|) Aol HWE
2H, S0E NE | A9 20 =XHol TGF-BE =Hlot YD, 1 o2 KLIE HBE0]
MAE D ASS JO_%E* 2= JATH (= 12). &, T0 4=F0 TGF- BOFHIE IgéF OISl AEANDIZ A
AN THAE D e 2EAHABO ASUHM S0E NEZS0| 2M22 TGF-B S 28Iot2 QUL
Mets, S0E MIZOIA 2HIE TGF-p SHEHAIQ] 1O oHRo HBMEZEE =236IEE |56 R0 M2
2 30| MHL = 21202 HHEC 0l YAKE ZARESl 22t 20 AIEDt E%Elm 0120 Xl
240l OtLI) 08t NIZE0| HBNEES H&2 FXOI0 S0t LIEtE S &Y6t= 240ICt.

2g9 i
= 290l 2 TeF-BEHIMEE Z&ols oty g L dASHM SAHese 2t L AZ3EA9
2y, o =2 4 e MY AXolte mgE ¥ g8 HEAS A= o L S29 X

e

TGF-B ZHIMEZE ¥ AMSHZ GEIsE SHME E&otes AUEL Iz L HSHY FSAA.

Higtol AAAM, &1 TGF-B 2HIMEDIL Hi0lelA EE= SctA0IE Rl HEHH Mg 28 =HEHO
oo HENMEE HZel XS ST ot iy XI EL l.

7% 3

H2g 0l UM, SHEHEE NEIL AZUAN SUE MEQ A4S SHOZ ste e B U AST
M EXR|.

78 4
RS0 UM, FARIC HES 2= Qliaa X2 U ADTY STK
78 5

MIS0l UM, A TGF-B ZHIMZI 4000 LAXI 10000 rad® ZrAHS EAFE TGF-B SHIMEYS S
02 Gte QHEa X U AT ZFA.

fuid
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(Gene Therapy)
In Vivo

— AE o
(Cell Therapy)
Ex Vivo

— 84 8H
(Gene Therapy)
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ZnSO,
(100 uM/24 h)
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= TGF- mRNA (Endogenous)
= TGF-B mRNA (Transgene)

- B actin
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