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Background : Tumor necrosis factor(TNF) has been considered as an important candidate for cancer gene
therapy based on its potent anti-tumor activity. However, since the efficiency of current techniques of gene
transfer is not satisfactory, the majority of current protocols is aiming the in vitro gene transfer to cancer cells
and re~introducing genetically modified cancer cells to host. In the previous study, it was shown that TNF-sen-
sitive cancer cells transfected with TNF-a cDNA would become highly resistant to TNF, and the probability
was shown that the acquired resistance to TNF might be associated with synthesis of some protective protein.
Understanding the mechanisms of TNF-resistance in TNF-@ cDNA transfected cancer cells would be an im-
portant step for improving the efficacy of cancer gene therapy as well as for better understandings of tumor bi-
ology. This study was designed to evaluate whether the levels of TNF receptor mRNA expression and soluble
TNF receptor release from cancer cells are changed after TNF-@ cDNA transfection.

Method : We transfected TNF-o ¢-DNA to WEHI164(murine fibrosarcoma cell line), NCI-H2058(human
mesothelioma cell line), A549(human non-small cell lung cancer cell line), ME180(human cervix cancer cell
line) cells using retroviral vector(pLT12SN(TNF)) and confirm the expression of TNF with PCR, ELISA,
MTT assay. Then we determined the TNF resistance of TNF-o cDNA transfected cells( WEHI164-TNF, NCI-
H2058-TNF, A549-TNF, ME180-TNF) and evaluated the TNF receptor mRNA expression with Northern
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blot analysis and soluble TNF receptor release with ELISA.
Results : The TNF receptor mRNA expressions of parental cells and genetically modified cells were not signifi-
cantly different. The soluble TNF receptor levels of media from genetically modified cells were lower than those

from parental cells.

Conclusion : The acquired resistance to TNF after TNF-@ cDNA transfection may not be associated with the
change in the TNF receptor and the soluble TNF receptor expression.

Key words : Tumor necrosis factor(TNF), Gene transfection, Resistance, Mechanism, Protective protein, TNF

receptor, Soluble TNF receptor
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AFHE BCG(bacillus Calmette-Guerin) 2 &3]
T F UERE FolA & AF EHoM FYe]
e FEske Bgol ddsel FdARIA
(tumor necrosis factor, TNF)&} =ws ofa",
TNF7} of2] hA®of] digjA A Wielold A=
43 (hemorrhagic necrosis in vivo, cytolysis in
vitro)& Helo] delA gt ®. EF, TNF= Al
Fo g M E=A (antitumor effect) o= 45
Hkea Wodzde Bodsla cachectic effectE& U
Ebd ¥t ojuz} Fulole]x EH7A] g0l A
A, TNF7F A W ejola] A E dis) AEH
A& dodlE 7|Ae ofF 3] wEA X 9
vt AA 2ol M9} cytolysisi= TNF 2] 244 ¢1 24
o] 8% oz A lon ¥ AX Yere
73 &4, dE 53 TNF/ 92428 843
ANFoeN T8 EFAE Zgog Mz o
T AEZEAE Jehlle R8ol 28 Zloz 4z
3 gch. TNFof 22 39t avvl gz B
3t AAdor & 79 Falgo] A Wyl ol
W71 oF 308 W9z o Fol gH olg-e
A¢] 8rbsslsict.

A EAPES| W] dgdel, Alde] TNF &
Aze] FGriMge] WAL olF FIA AYA
TNFAde] 78l =S 83 ohgs?,
retrovirus & o8& §37 olhgel ApEsolA A}

2 ¥ EREEA T F3le FEAE oY
AA S@ATE Rol 7bsdA Hole 89k, ofd
B2AAESHE ¢ wAe EQE sl TNF {3
A oA AR GAE ojgdstdA] TNF F-3z}
7} o]3}@ MEA] TNFE A7 TNFE QA3
A gegX e 53E 7| mEo] AT 1Y
Hdepn.

a8y HAL AAES] ITE XS o7 d7
A TNF #ARE o] AlE+= TNFo] Alx=54]
ol i3t Aol B3E doA TNFo| Aol 9
H AE= TNFo YAle Btk Aol THEUe
w2, 1 B vlzle] fARle] AAFHEE L
ojw wrojd o] #A Holgh= AlAL ASie
W aze] B FAIHL 718e WA 1A
e Aeolrt. oj2dt Aol 7]He Hele AL ¥
LA ZorERlel ol & WilVI$iEg Bt ol
2 743 cytokined ol&3 It FIALHS
AAME vf$- F a5t FAE A== vholt,

38 oE7px] SAEF7E TNFO dis] Z24d¢
HolAU WA =A s 713 disiAz ol o
g3 whan vl glan, MEZF 7B TNF 9284
(TNF receptor) 9] sx}be] 2olz} ieie] dige] €
F Ao 2 Ao Avtd diE Hnd g
QleH+ 1, TNF 4:88l= 27| (55kDag] TNF 4
24 1 3 75kDa2] INF ¢4 )7 Y& Aoz
A 9=y E t} TNF-e9} TNF-B9 affinity
£ AT ot AEEAE TNF 484 o] 3
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2 Fode 202 AT Q.

TAARA S3pe] Ao TNF Ag &9 (TNF
binding protein : TBP)o] @7A% o]& %2 o) e
Bk Qe EHANE BFE FEo2 EX|5in D
HAFY, FuA 2 BHE, HES, dgFes &
iE @33 T oY BA A a7 F}
gol Qe Ao HAHJL**, o] BHL TNF-¢
o} TNF-p] YE3A 84L& 2318 5 dvka g3
AoH®. TNF 2% @9 S7bx] TNF =85 (I3
II) 9] extracellular domaine] YRe} 7=} 2o}
o] 4847} WolA 11 Aoz s 2zt fg
A TNF £ I, ll(soluble TNF receptor I, II)
T+ TNF A% & [, II{TNF binding protein
[ D2 &8 ot o] 84 TNF 839 Az
A AL & SHAUA ot MEe] TNF 44
¢t TNFE& 1 Agl ZABA A=A NS
Hogith= F4293 @ £39 TNFoMes
TNF¢} Zgete] tAdr oz TNF A% Fxn
(reservoir) H&-& Fhrhe Ado] A7l o,

olFel A7 ZEHEE viEoer AFAEL TNF
FAA o]g AEo| TNF 484 mRNA 239 2}
ol¢} 84 TNF F#&A9] ME o felof xlol&
AHE02H YA /1H e Be Rkt gt

chat W

1. MIZF2} sy

o] ARdlE 4719 AA L BH 7199 M EF,
Z AF MA#-4F AEF(murine fibrosarcoma
cell line)q! WEHI164 M¥3(ATCC CRL #
1751), ¢4 3% A ¥F(human mesothelioma
cell line)?! NCI-H2058 A ¥£F(ATCC njZE A
), A vaAEdY HEF(human non-
small cell lung cancer cell line)<¢l A549 AN¥Z
(ATCC CCL £185), 914 A%< M =E3(human
cervix cancer cell line){l ME180 A ¥3(ATCC

HTB £33)% 4 729 NEFE A3

z+ AEFet TNF $82Z 63 retroviral
vector& X&3= pLT12SN plasmid, Z18]1
packaging A¥EFQ PA317& = ZPRAY
(NIH)o A dgict. Z MEFE RPMI-164081=]¢]
10% e 833 A A (sodium peﬁicillin G
10,000U/ml, streptomycin 10mg/ml)E H7}3}d
37C, 5% CO. 7oA viFat it

2. Retroviral vector2] A4t

B AoA AL2E retroviral vector= Moloney
murine leukemia virusE HYAIR] Aoz
Moloney murine leukemia viruse] gag, pol, env
gene thAlell A TNF-a f-3820e A g2 f-2%
(selectable marker gene)Ql Neo® FAAE <Y
3}e], retrovirus®] 5’'LTR(long terminal repeat)
o] TNF-g@ §-&x}& promoted}il SV40 promotor
& Neo® #3125 promotedt== A &o] glr}'? 9.
o] retroviral vectorE calcium-phosphate 24
o <¢JslA] packaging cell linegl PA3179]
transfectionA]Z] ¥ neomycin analogue$l G418
(0.8mg/ml)& EFsh= WA wjFste] F1A7H
o]9J¥ cloneg He3iyrt. 1Y the PA3ITAXE
£ &7 10cm dishol] wjoksle dishE& 60% &
A= Ae HH A E w@asrh. oAl 24413
wjoF F PA3ITAIEE wfddt ol & 0.22pum Z
HE 234 AA AEd digh 29488 Ad A
retroviral vectorZ ¥oun A ALg3t7] A7t
2 —=70°Co 48 Bystact.

3. MIZol| TNF T} o|=t A=y

Z} N EZF= wijgste] A4 10em dishE 70% =
AA Aghd —70Co BAF ZAFEJE A
retrovirus vector& -83}= ujkNo = wikasle

polybrene(#&5% 8ug/ml)& A7isla st
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Qb Wikst el o8d retrovirus A WX E wg
it RPMI-164002 wlro] 2447 37} wjdslsd
o 2gsud G418(#HE 5% Img/ml) ol Xy
wi Ao 4] vieFaled, Neo® f#zE e Fe] /34
(selectable marker gene)® sl TNF -§#A7}
oldd Mxe] Malg Algstnt.

4. TNF 7EX} o|gief &l

A8 A A EF9] genomic DNAY] TNF 8§34
7 olENE Ae FHELGHTHS (polymerase
chain reaction, o]3} PCR® okl)o =z #9lsla
1=

TNF f34 o9& FAgtar sh= 4 AEF
(WEHI164-TNF, NCI-H2058-TNF, Ab49-
TNF, ME180-TNF), g1 Ztzte] 2AEF(pa-
rental cell line)oA] genomic DNAE &3
& ‘%‘%‘.ﬂ.‘li F23}9ch. 100ug/mle] proteinase
K2} 0.5% SDS(sodium dodecyl sulfate)& ¥&
8l digestion buffer 1ml& 10cm disho)] ¥ %}
A A Al¥o] ¥ ojg]Ae] & T microcen-
trifuge tubed] &7 ¥, 12~16A17t 4t 50C o)
A ¥HeAZT. 25 sample®] 1/2%-9]9] phenol %
sample®] 1/2%3]2] chloroform/isoamyl alcohol
(241 D& ¥3 AA3] 49 FAo. 23 UL 6,
800g2 10%3 942 ¥ F&5HE U913, phenol
3} chloroform/isoamyl alcohol #Hz] 4L 3 4
o yHESigoh. o]gA d& AEde] 7.5M ammo-
nium acetateg 1/2%3 Frieln, d3F B3
100% ethanol® sampleo] 2v] Rulg Zr)sid
DNAZ}=o] A8 E gdsigd, 1,700g9A4 28
7+ 9348t genomic DNAE 94it}.

olg} B}l 23 genomic DNAE PCRY tem-
plate2 ARtk gl TNF §2x &8
retroviral vector®] e ¥2je 2 AM3 Neo® &
Azle] 4B gr] ME(Neo 1, Neo 5)& primer'?
Wz W PCR(9C 14, 64T 18, 72C 188

303] ¥HE )& A3t Al8F 1% agarose gel
2 A719EAZ] T ethidium bromide2 Q443}
o} DNA bandE& #&srh oW &4 dizx
(negative control) 22 Z{59l TNF FAAE o
PAFNA e 2 BAEFES o]43AT, ¥4 U
Z 7 (positive control) o2& B dYPd o]£3
retroviral vector® ¥35l= plasmid¢] pLT12SN
°] DNA & o] &3}t

5. ELISAE o[8% ollel TNF Tt U# &l

TNF §48zp7} o|9g MEFZRE TNF7} ¢ds
o] Aats)=x] TNF ELISA kit(R&DA}, Quan-
tikine™ human TNF-¢ Immunoassay)& o]&38}
o &3

INF 28729 o]9e Al=stn G418 ¢ uj
okt zZt MN¥F(WEHI164-TNF, NCI-H2058-
TNF, Ab49-TNF, ME180-TNF)& 1044 27
S5em disho]] wizle] <o| 3mlE|=E Alojr] 24417k
S A% TNF 9] 4& ELISAE ol43td F43}
o} ARTOE 7 RAZFE TYS WHes A
Z Wi g 2o TNFE Aibstker] vmslsict.

6. 2MZ2} TNF FEXl ol MZ2| TNFoj ciigh
drd &%

Zt A EF9 INF §2A71 olg" AEFE 4
welld 10*4128 96well platec] He& F 1243
¥t o2 TNF(GenzymeA}, recombinant hum-
an TNF-0)& H&F%%7} 1Ing/ml, 10ng/ml,
100ng/mleo] HEE welld] Hrlstge}. 36417 3
7 ik & AT AJUESE MTT assay2 &489
. & MTTSE(2mg/m)) & well® 50uld ¥1
4AIZE BRF 37Tl wige F 200g 108 433t
of Azdle wzlz DMSO(dimethyl sulfoxide)&
150 pl/well W1 1587 E0] 4]a 37 wigst
o microplate® =7} (Molecular DeviceAl, Ther
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mo-max) 2 540nmoA FL=E =XYooy A
FAPEE (cytotoxicity) & thaa} o) Fatgrt.
cytotoxicity( %) =

<1— optical density with TNF
optical density without TNF

)xlOO

7. RAE2} TNF {8X ol M=Ee| TNF $27H|
(receptor |) mRNA W& =7t

1) Ad =1

Zt RA 39 TNF §3x71 ol AE#E A7
10cm dishell 2708 wioksted Ae] A& 2 e}
H, 1 F shie BEe wjgog wiokdg dops
I, & = FE T 10ng/mie] TNF
(GenzymeA}, recombinant human TNF-o)& ¥
ek wjgdom Zolgo] Ho] 1247 F7te
vjoFk & 2RNAE F23}e] Northern blot anal-
ysis& Aljech

2) Northern blot analysis

%RNA¢9] FZ%9)= Chomczynski®} Sacchig] sin-
gle step acid guanidium- thiocyanate-phenol-
chloroform &% & modify$t GIBCO BRLA}
¢] TRIZOL® reagentZ o]4-3}jt}.

259 MixE A A5l phosphated buffered sa-
line(PBS) 2 2% oWl & TRIZOL® reagent
1.5mlE o] cell lysateZ 7hEo] o]l pipette
€ B3 A7) 1.5ml microcentrifuge tube® &7
Aol 58 ¥kl 0.2mle) chloroform& 7}
gt 1527t MIA] EE0. 4204 2~3% ujars}
i 12,000g 4=cA 158 9AstY HA2HE A
tubeol] &7)3 0.7mle] isopropyl alcohol® Wi
4o} RNAE precipitate A|7|HA] AR&oA] 1087F
BRI £ 12,000g 452 1087 938t A=
& vl2l3 75% ethanol Imi& RNA AAEE A
gtk RNA JAES A33 &g I8 &

k

rV

1t

DEPC-treated waterg %o|i Agsle] o2 4%
o AH-E w7l BF Rag.

Fekol RNA(bug)E formaldehyde® $-53h+=
1.2% agarose gelo] #7|9%53le) Ealski RNA
£ capillary method& ©]-&-35}o nylon membrane
9% transferA|713L UVE ALl 1A 7

OncorAle] Hybrisol™I®  (containing 50%
formamide, 10% dextran sulfate, 1% SDS,
blocking reagent)& AMSld  42% 1A%}
prehybridization$ 3} Promegale] Prime-a-
Gene labelling system(random hexamerd )&
olg-alo] #P labellingdt TNF receptor I cDNAE
o] 42% 16A}7t hybridizationA]7]3 washing
solution(solution I : 1x SSC/0.1% SDS 15%, so-
tution II: 0.1x SSC/0.1% SDS 15%)o 8 #oj
Wi intensifying screeno] £0{9jt X-ray film
casetteo] membraneg o] —70%ox 3YUzt
autoradiographyE A|33}al laser densitometry
2 Auksioich, AEs] $3%o RNAR BAs7198)
house keeping gene$! f-actin cDNAZ &
membrane-g TUThA] hybridization® autoradio-
graphy, densitometryd}e] 1 relative density&
A3 TNF {42 o] §-5F 2 TNF g {5l
w2 mRNA $& 9] 2jo]& ulasiqict.

8. +84 TNF £8Ho| W& HIHELISA)

Human soluble TNF receptor I ELISA kit(R &
DA}, Quantikine™ human sTNF Immunoassay)
& olg3le AxujddEde] #8484 TNF 7849
*& Z4skact

WEHI164, NCI-H2058, A549, ME180 N¥3%
1A RRAEF¢ TNF F327F o8 AEF
{(WEHI164-TNF, NCI-H2058-TNF, A549-TNF,
ME180-TNF AZF)E 1044 242} 2718 Sem
dishel] vi#]2] o] 3mizt H=E oA 12471 uj
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1,353bp

50588

1 2 3

. size marker

. contamination control(DW)

: positive control(pL. T12SN(TNF))
: WEHI164

Lo N
o0~ o

4 56 7 8 91011

W H A M

: WEHI164-TNF 9 : A549-TNF

» NCI-H2058 -10 1 ME180

: NCI-H2058-TNF 11 : ME180-TNF
: Ab49

Fig. 1. Agarose gel electrophoresis of NEO® gene PCR amplification.

Table 1. Total TNF produced by 10%ells during

24hr culture:
TNF produced
Cell
(ng/24hr/10%ells)
WEHI164 ND
WEHI164-TNF 1.91+0.12
NCI-H2058 ND
NCI-H2058-TNF 3.63+0.20
A549 ND
A549-TNF 3.90+0.05
ME180 ND
ME180-TNF v 3.91+£0.13

*ND : not detectable

okski 71 & sholls TNF(GenzymeAl, recombi-
nant human TNF-@)& 3%%%7} 10ng/ml7} ¥
£2 93, © e ade 124708 o e &
HFdEde dol TNF #3421 oY 75 2 TNF
e §7o] I 544 TNF 5849 24y zjo]&
LIk =

9. Za #M

T+ BEAXE YR,

2E A5e = 3
aE t-FH e Fg3dch

7 F2ke] vlas AFUE
4

1. DNA £3o0iM SEx+ ojle] ol
Zt mA|EF] TNF $28271 AdE o]d=ies A
Z #9387 938l 2 genomic DNAE 7IA|n
PCRE Algsigln, INF §AAE o]JAFIA &L
BAE=9 genomic DNAE 7kl PCR A3%
A} kA giz279) pLT12SN(TNF)E& PCR A8
3 Az g Ar1gEste vlasiitk(Fig. 1). 2
Az} TNF fdxp7t oldd A¥3(WEHI164-
TNF, NCI-H2058-TNF, A549-TNF, ME180-
TNF) ¢ %4 diz=2¢ pLTI2SN(TNF)&= 790
base pair 37]¢] 7% DNA bandE Rols Wi
wAlEZ<l WEHI164, NCI-H2058, A549, ME180
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N EF M= 790 base paire] DNA band7} 3o
| Fo}A] retroviral vectorg oj&3+

o] o]FoIHEE HAY F AU

fAz o)¢d

2. ELISAE o|8% old#l TNF f#Hxie| chuy
FEQ| WH el

TNF {227t ol MEFE wjdd v A2
o4 ELISAZ TNF:& &A% A3} (Table. 1),
WEHI164-TNF Al¥+  1.91 £0.12ng/24hr/10°
cells, NCI-H2058-TNF A|¥+= 3.63+0.20ng/
24hr/10%ells, A549-TNF A2+ 3.9040.05ng/
24hr/10%ells, ME180-TNF M ¥+ 3.91 +0.13ng
/24hr/10%ellso] TNFE& Aaksigdrt. vhad, mas
#9] WEHI164, NCI-H2058, A549, ME180 A3

-~

t TINFE& 32 78 sFEoea2s gatek] fsit.

3. TNF §3x} olgd M%E,
=M ejn

2tMlE o TNFolf chist Zt

TNF &% o]3] @%o] TNFo tah Axze] 7t
S (MEAPTE)E TNFo] 5% Halo) aa} vl
s}ck(Fig. 2, Fig. 3).

WEHI1649] ¢ TNF %% 100ng/mlelA 24)
FE 82.9+0.7%9 ATEAE Bl v INF &
Az} 0]g] Tol= 203+4.4%9] NEEALL HA E
Adoz fo@ Aozt AAL(p<0.01), NCI-
H2058(12.0+3.3% o 0.7+1.2%, p<0.01)%}
ME180(55.8+1.5% t 2.2+5.1%, p<0.01)E
o7} Qlglont, A549(27.9+1.8% th 22.9+3.0

100-

—=— WEHI164
75.

—_

X

N’

oy

S 50

=

Q

-

8

>

O 2.
--o-- WEHI164-TNF (p<0.01)
-+~ NCI-H2058

o
0 4o = --o--NCI-H2058-TNF (p<0.01)
0 ]
TNF concentration (ng/ml)

Fig. 2. Comparison of sensitivity of WEHI164 and NCI-H2058 to exogenous TNF before and

after TNF-« gene transfection.
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100-
75]
)
S
2 —— ME180
S 50.
"
g
g
—e— A549
O 25 ' ?
—o— A549-TNF
(p=0.0686)
042 s —o— ME180-TNF
0 1 10 100 (p<0.01)
TNF concentration (ng/ml)

Fig. 3. Comparison of sensitivity of A549 and ME180 to exogenous TNF before and after TNF-

a gene transfection.

%, p=0.0686)= 2§ zolsb ¢k NCI-

H20585} A549 237} TNFo v WAL 1

otk & :Esld FHolx TNF A Hol

£ AEFAME TNF $38471 oldd § Ao =

A EFe) vig) TNFo o3 xS F3he WA
& 5% ¢ 5 Y30k

4. TNF §Xx}t olg] #Ee] TNF 48 (receptor
1) mRNA 5 kM (spontaneous & with ex-
ogenous TNF)

4744 BAESFSL TNF §382A7}1 olld M E oA
exogenous TNF Az} §532 o] TNF recep-
tor 1] mRNA M8 FLE S-actin mRNA 28
of digk Adial densityE 7FAa wlmstgivh(Fig.
4}

WEHI164 A¥E 2E FolA AR TNF 284

o] mRNAE $¥EA] &k, Yu] ARFdqAae
TNF #24} o]§] 3] TNF 849] mRNA &
ol 2tolrt §lgle™ exogenous TNF X 2] ojf.q)
etz Apol7t gidith.

5. TNF #%&x} olgl %2l 584 TNF $&#2|
i oy

4744 2AZEF9 TNF F347} o198 AEFANA
exogenous TNF 2] #3722 o] 1 v A5
Ao 484 TNF #8498 28 Z=E ELISA
2 Z%start(Table. 2).

WEHI164 HXE 2E FoM $849 TNF +4
A7t Aze] A gskon, VA MEdMeE RE
ARG 844 TNF F2A471 HEol A

Exogenous TNF& 4 gtd AAFME B
A ZF 47t TNF §-8271 o948 A EFo A st
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INF
I'eCI & -t e e L
-actin - ... e
B - » . s Sl “N”“
100 E== exogenous TNF (-)
81.3 W cxogenous TNF (+)
e8a 28 69.8
o 75 ’
R
< §
>
* ) ~
gm0 38.2
25 A 318
"g - o8 833‘1 273 294
>3 : 24.2
g
D
“E
H2058 H2058-TNF A549 A349-TNF ME180 ME180-TNF
Cell

Fig. 4. Comparison of TNF receptor I m-RNA expression before and after TNF-¢ gene
transfection{without/with exogenous TNF treatment).

o e o] HZEQTHNCI-H2058] : 460.8 +
40.5pg/24hr/10%ells  251.1 i21.0pg/24hr/’106'
cells, p<0.01; [A5497 : 1694.1 +397.5pg/24hr
/10%ells ©f 720.9 +105.3pg/24hr/10%ells, p<
0.05 ; [ME180] : 555.9 + 28.5pg / 24hr /10 ¢cells
o] 222.9+24.6pg/24hr/10%ells, p<0.01).
Exogenous TNFE& 48 #AAdxE NCI-
H2058 AME&= RAZF¢ TNF 2217} 0|9 Al
FF Aolof Zolz} Q1%1e ™ (235.5 +£29.1pg/24hr/
10°%cells ) 238.8 + 62.7pg/24hr/10%¢cells, p=
0.9381) AS549 A|¥(1741.2 +315.6pg/24hr/10°

cells t§ 685.5+34.8pg/24hr/10%ells, p<0.01)
2} ME180 A3 (342.6 +33.6pg/24hr/10%ells o)
187.8 +63.9pg/24hr/10%ells, p<0.05)ojX= =
AxFo A7t TNF f-7z7} o)l Ao xck
o B o] ZHEel Hoh.

Zr ZAES 9 TNF {4271 ojgd AEFlA
exogenous TNFE& zjstn] skd 1§3 Xz
JFE Aushd RAIEF M Ab49 A|EE exog-
enous TNF #g] 85 whe} 2to)7} 91911 (1694.1
+397.5pg/24hr/10%ells ™ 1741.2+315.6pg/
24hr/10%ells, p=0.8891) NCI-H2058 ] 3 (460.8
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Table 2. Total soluble TNF receptor I released by 10°%ells during 24hr culture(pg/24hr/10%ells)

Cell Exogenous TNF(—) Exogenous TNF(+)
WEHI164 ND ND
WEHI164-TNF ND ND
NCI-H2058 460.8+£40.5 235.5+29.1
NCI-H2058-TNF 251.1+21.0 238.8 +62.7
Ab49 1,694.1 +397.5 1,741.2£315.6
A549-TNF 720.9 £105.3 685.5+34.8
ME180 555.9+£28.5 342.6 £33.6
ME180-TNF 222.9+24.6 187.8+63.9

*ND : not detectable

+40.5pg/24hr/10%ells t§ 235.5+29.1pg/24hr/
10%ells, p<0.01)¢} ME180 )% (555.9+28.5pg
/24hr/10%ells ™ 342.6 +£33.6pg/24hr/10%ells,
p<0.01) oM+ exogenous TNFE HMelslx] @9k
d AA M7 A ARelMEct o g o] A
Z5309  TNF §347) o) AEFgMe &
E AZdAM exogenous TNF Az §-Fo wa 3}

rir

o7} YUTH([NCI-H2058] : 251.1+21.0pg/24hr

/10%ells ] 238.8 +62.7pg/24hr/10%¢cells, p=
0.7635 ; [A549] : 720.9 + 105.3pg/24hr/10%cells
U}  685.5+34.8pg/24hr/10%ells, p=0.6098 :

[ME180] : 222.9 +24.6pg/24hr/10%ells ] 187.8
+63.9pg/24hr/10%ells, p=0.4248).

L -

1980%dth %o retrovirus& o]28 $Hx 0]glo]
Alzg olg, ol @3 XBAN7AHA] retrovirus
€ ol&% £z olg "ol A= dekto.
Retrovirus & ©}4-8 537 o|de ojgd f34
7} 3= A 29 genomic DNA ] 4150} |43 0
2 olg8 fuxE d¥Are g, EeEd W
Holut shetE]l WHes FAAE oldsh: AxT)

FA 0|98l B Aol YoIN A2 YAz

&5t F47 o9& R retrovirusE o &%
Sz} o]YH-e 21 Qv 18y}, retrovirusE o]
L3 FAz; o1 A HellA AH A8t 724
A B 2 ol ¥yl Wi, A oA
retroviral vector& o}&3le] M ¥ FA7e 0)Y
& AEE F HEAAE AX S5 (host) o Fs}
= WEe &l o™, o] FAHA olgd Fuxt
7b TNF %9] A EEAo] 2le cytokined 749
do} EA7E B,

Tumor Necrosis Factory= 19753 #3= BCG
2 AAAT g USAE oA & AFe 84
o A 2%t oll], oje] wAE A Y (in vivo)
A= YA AxE deyla, AA ¢(in vitro)
e cytolysisE HEedo] WA b, oehd,
ojgl TNF2 SA¥o thgr AETZAL JAd &¢
g7l EAgel Aok &, TNF7F Azl &
E9E Jed & s §% 400~500p8/ke/
dayolx|gt TNFo| @Al &4 W] 5pg/kg/day
ooz el F3F 4 g}, o7l TNFe] A
2 5% 9884 TNFo 5848 JepiA 37
sjel, TNF #7048 S|Ez0)] olRIA7]2 BaA
Ax GHE FH M TNFO| £528 ¥4 48}
& o] ARHAHY. ol Alx F, A &(in
vitro) A@e] A 7 viehk= 2], TNF9 2

o3
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Tl AolM TNFof o8] Fd =mA%7 TNF &
A7 A0 o] YH T Vs TNF o) A EEA
of W& Bk 37 ot Huga ok, &
AAEe] ol AFMET of2|rix] HEFEA
TNF f-3zte] ogjof wie} TNFe digh yigdx g
Exo] ZuEAY. TNFo| 249 WEHIL64 A
¥5¢9 MEI80 MNEZF= dAsh TNFo WAL
Bole Al Wzt BT vlaE TNF)
AEH e xole NCI-H2058 M EF9}
A549 NEFE FAH o7t BAMR e B
4¢] Hgehe nylo} Hox o] WAL Role &
o209l W3l Feke BB 4 Uk

TNF #337} o]g] A¥e] TNF 839 mRNA
W AT E 2% B AoA] TNF f37 o)y
of #AIglol TNF &9 mRNA #de w53}
o Ayle] Frldog TNFE Foas ¥Hsle
FE X gol TNFo gk 74243 9] ol (BS54
opel zAAHQ WARE)E TNF 484 2de)
zrololl o3t AL oleks HZAY 8 £ AT
£ A8olA WEHIL64 MEFE 238 948 = ¢
KAt ol WEHIL64 A E3E A3 7|49 Az
TNF& A# e} Algde] Zlo] A% 2% homology &
Holt} TNF #84ls 234 &) aj@o) 43 23
2 A 5 A

TNF £33} o]9] A% 2 exogenous TNF g
Froll wE AlEoA ejfzel 84 TNF 484
o fo] Axg S & d¥olM AdE A 2
5 WA o Aol fla, ot AE FFel
mE Aol 9lal, 2 AExTuUdME TNF §34
olloz ME Ao A AL AAY JFellA] 9]
v TNF7F 243 #4849 TNF $44& o 3
A AE=EE A%e daEo], 84 TNF $&4=
TNFo it Uidel Ul 71dez A4 R
Aoz Bolm Aoz TNF7l ¥EZ EAF =
TNF 84z yhalgshz ojakd d4oz sAd
o} o] A¥eME TNF 42839) Northern analy-
sisofj A2} 22 o] -2 WEHI164 HZZAs 4

3R

o
XL

7

f

o

J

A4 TNF 849 AZo] =4 &t
2 A HEpAEY AEZRdA
TNFeo| g 740 e 29 sle A& TNF9
binding site o} x}oly} Il &bed AjxEe] TNF
744 2 TNFo tig 744 #58 4989
W, 1 ol% tiRe) AFeAe TNF 484 +
o] ztojm z+ Mlxe] TNF ZA-UAde d4e
F giglen TNF #4x9 HX yzeo] ofF
(internalization) @ B&(cleavage) % FH3}cd'®
TNF $8A] 2F olfe Az AsAgA A

2pol7t Sl Folegkes FAE AU
ojde] @talls] TNF f-#z} o3 F TNFe o
g UAde 5 714E A A7dA vlAje] ol
el de novo FAel o JHeAE AR
Ang dglen o dAFdde TNF 484 24
Aol & AL olvzle AHE LoEE FF
Faslago] 45 MR ol g 24 g
A7 ¢ TNF& TNF 839 2§ o]F9] Asd
A A g A7 JEEolofd oz AlmEr).

Baglionn %&

2 o

A7l

ok ALelA} (tumor necrosis factor ; TNF) & o}
X QB Vs ML Y vl 2 F A Y
oA FEE F3E g9t AnE Gvidet T ¢t
FARe Y Fa¢ oz BUE Row Qi
A /A oljdel 7y AR A AdlA e
Fol fAA o]Pg AW F o]F THA] #xle] BA
Wz olsh= Wio] dve FF& olFx At 12
gy AREe A7 A7E TFT o AT
TNF7} olql®l €% TNFo disf W& role
Aog ZHEHAL ool MR o] o] B de A
dhe o] AT Helaks AW AU o] HAFY
49} 71dg wile o] FPET oEE |l
Boh gl A9t FAZGEE /NEE N o g
%88 2 AZEy.
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AAEE TNF §27 olgiol W& dMxe] TNF
ol thet BZUAd], TNF 484 mRNA 289 2}
ols} 84 TNF F=8&A9] HE 9 fele xol7}
#AEe A& Estast £ 489S Fsiich
I
TNFe)} thFd 248 Role <A 2 34 7199
4717 QAN EF(WEHI164, NCI-H2058, A549,
ME180)¢] TNF-a &#A}& retroviral vectorZ&
o}&3te] o|ysti TNFe] ©¥& Ax3le] PCR,
ELISA, MTT assay® #<l8l91, TNF #4447}
o|9d¥ A¥(WEHRI164-TNF, NCI-H2058-TNF,
A549-TNF, ME180-TNF)& TNFd| Wj4g o)
= 2] 9A] MTT assay@ AZ3}9ch TNF &%)
olg] AFe] TNF 84 mRNA Lde) jols
Northern blot analysis& %38} v)lma}dn, i
qd| Fe2jd 484 TNF 849 5=& ELISA
& B3l vmsidct.

g 3}

1) TNF-a 32} 019] 9 24 3l
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& 790 base pair =7]9] 3 DNA band& 2

9l whH RA¥FE HolA] golA] retroviral vec-

torg ol§¥ 3R ojgje] DNA &M o]Fo]

A& FIE F AU, a8z TNF 42} o)

e AMxe) WP dE A TNFYE ELISAZ =

A% Ay TNFE AE wal 1.91ng/24hr/10°

cellso]A] 3.91ng/24hr/10%ells AAEE & 4 9

At

2) TNF 37 ol8] A%, iz TNFe) o
2459 wia

TNF ¥& 100ng/mld|lx] WEHI164-TNF¢}

ME180-TNF AME = EAZH oz Fos5A (p<

0.01) TNFd g ¢ g58e ¢ 5 Y9

3) TNF 537} o}8] A%< TNF 484 mRNA
8} 5879 TNF 8 w0 &

WEHI164 M X3E A9 MEFEAu wd5

3 TNF §4x} o]g] Afd] TNF 484 mRNA

B Aol Ggen), £84 INF #84%
TNF #3d& olY F9] MEojAMrt mAxFRT &
A Az,

2 e

HE3o) TNF $84% olglsld TNF& $ashi
S9e @ 2 AE e TNFo diaf Wie 9=
A =ed, of g5W4e TNF 437 olg%
TNF 444 mRNAY 484 TNF $-84] 23e]
o] o3 AL ojela Bowc,
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