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The TNF Receptor Expressions in Cancer Cells Transfected with
TNF-a ¢cDNA Using Retroviral Vector
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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-a 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-o cDNA transfection.

Method : We transfected TNF-@ ¢-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 modxfled 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-a 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, Prbtective protein, TNF

receptor, Soluble TNF receptor
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A8 BCG(bacillus Calmette-Guerin) 2 A x|
T F USAE FolA 4 4] AN FU
e feshe Bdol dAEC FUIARIAL
(tumor necrosis factor, TNF)& W9 H o]V,
TNF7} ofg] gAlxell tisfix] BA dejolx] HE=
A (hemorrhagic necrosis in vivo, cytolysis in
vitro) & Hlo] €A Joi*?. EF, TNF& EAl
o i3 AJ¥ESA (antitumor effect) Q%= g3
vhe-3} wWodzAe| P31 cachectic effectE
Epd Bt olu)a} Futolja AR g0l ¢HA
Ak, TNF7Z} A ejol A Aol el AE=
Ag dodle 71dL o &3] ¥aA dA ¥A
gk A 2lo| e cytolysise TNF o] 2zl 24
o] 8% o2 d#A dom vrd A HeM=
A 2L, 43 W TNF7} 9ZFAXE 8443
Aeoed FUE EFAEe Loz AR o
T AEELE UEE 380] 88 2R A4

3 glch. TNFo 28§ 39 a3} Jed= &7
sta AAHo 2 & e FALo A% Bt og®
WA7171 oF 308 Welg ol Fof 9 olg2
71«! E7Fs3dtt

o EAES ] WA ggol, Age] TNF &
Axte] PrIMQol HHAR ol BHAM AR
TNFAZde] 7Hs3tA HAE Bk ohiaen,
retrovirus & ©l83% {23} o|Ho] EHAA AL

T EHe L4FEATY 98 SAAE oY
AFA HAAIE Aol FesAl =dE v, ol
EAESAQ 2AE Ed2 sl TNF fa48
A ool 2 A Ee] oldekalA TNF {34}
7} ol® HEo|M TNFE 28AA TNFE 843
A oz gt ASE JdEks ko] Az Ay
e,

IR A AREe) ATE TR o8] A
A TNF $828 o|gee MEE TNFe| HTEY
o N 2540 WeHE oA TNFo 745:40] g
A AEE TNFo] WAS HAths Aol Y=o
o9, 2 BAo nlAe] SARe] ANAHE Fue
ojd wo® Qo] Foi@ RAolzk= AP} A%e
W9 370] Reielx] A AE WEA A
e Adjolch. o]2id WY 7R WElE Ae o
WEQ)l ZR B oldE YWlINsA B oy
g} E3AH<Q cytokined ol8% Y FHALYE
JHME oS 28 dAlet FZHE ol

¥ deskxl YAEF7H TNFo| s 25ae
HolAU g HA =E 7180 QS o}y o
%3] w82 v g2, A/ 74 INF 444
(TNF receptor) 2] 2}+2] x}ol7} 12je] iAo} &
# ABort RR AT Aute FuE KT v
b+ 0, TNF 28-Al&= 27FA (55kDa2] TNF
83 I 7 75kDag] TNF 484 )7} sle RAe=
deA u & tf TNF-a9} TNF-Bo) affinity
& 71T Qo HESAdE TNF 584 o] 3
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2 godh= Aoz AgEq grpeo,

TNRA #2119 4¥olA TNF Z¢ @9 (TNF
binding protein : TBP)o] ¥tAE o]F 2.2 o)A
4 7R AN Y £Foz EAsD
HAFTY, Fuk2A BHY, H¥S, d¥3oz &
e g33E T A8 WA dediMde 20 )
5ol A& Ao] wAHJR* ", o] BdL TNF-a
¢} TNF-g¢] 3853 #4¢ 5318 & qlokn we
A, TNF 2 @9 712 TNF 4284 (13
I1)9) extracellular domain®] Y¥¢} =7} o}
ol 5847t ol ke Aoz Az 2zt ¢4
A} TNF 48-A 1, li(soluble TNF receptor I, II)
F& TNF 2% 99 [, II(TNF binding protein
I, ID2 E8x Qlc}. o] 284 TNF =842] g
] gL & SAUA ot Al ¥e] TNF 484
s} TNF& F3 33 AAA) QA=A AEE
BEgthe 3993 3o £Fo TNFIAE
TNFs} Zfsle] AdgAgdozs TNF A% Pz
(reservoir) & Fri= o] A71=m Q.

olde]l AT AREE vigoez I7AEL TNF
#82 o]q] AFe] TNF 44 mRNA 2¥e) 3}
ol¢} 484 TNF F&x2] AE 9 R xlo]&
AvEo 2N g5uAe 7|AE Bz} s}

cHa 3wy
1. MIZEZe} vk

o] A¥ele 47kx1¢] A L AH s1Qe) gMEF,
Z AH Hi83F A¥EF(murine fibrosarcoma
cell line)¢! WEHI164 MHE3(ATCC CRL #
1751), 94 $9F M=EZF(human mesothelioma
cell line)¢l NCI-H2058 M X3 (ATCC n|5E A
¥F), A vAAEHY M¥EF(human non-
small cell lung cancer cell line)Ql A549 A¥=
(ATCC CCL #185), Al 7%t Al ¥ (human
cervix cancer cell line)¢l ME180 A ¥3(ATCC

HTB #33)% 4 7IX9] A XFE AM&3l90).

Z+ A¥Fe TNF #3845 343 retroviral
vector& X3l pLTI2SN  plasmid, 28
packaging A¥F¢ PA317& nZ ZYUeAY
(NIH)elM die}. 2 MEZE RPMI-1640412)f
10% $el¥33 FAA (sodium penicillin G
10,000U/ml, streptomycin 10mg/ml)E AH7}s}d
37C, 5% COM%7]olA vigFa}ict.

2. Retroviral vector2| 444l

£ AHA AF-E retroviral vector= Moloney
virusg WAl AHo=m
Moloney murine leukemia virus®] gag, pol, env
gene thAlo] Algt TNF-a 4219} Mg f-4%
(selectable marker gene)¢]l Neo® §-HA& 4l
3}, retrovirus®] 5’'LTR(long terminal repeat)
o] TNF-a 5Ax}& prdmote%}_ﬂ SV40 promotor
+ Neo® §-HAE promoted} =& HA Eo] e}z,
o] retroviral vector& calcium-phosphate ¥4
o] 9J8lA packaging cell line?l PA3179)
transfectionA]Z] ¥ neomycin analogue¢l G418
(0.8mg/ml) & ¥Egsh= wix|ol wjYFsle] fA=7}
o]Udd cloneg AYslyrt 2¥ the PA3LTAIE
€ ¥7 10cm dishol wjoksle dishE 60% -2
HE2 A F WA YA, Al 24N
B £ PASLTAIEE Wit vigdg 0.22um ¥
B2 ZeA AA AE digh A Ad AR
retroviral vectorg ¢glom] ¥ AL8-317] A7
A —70Ce] g3 Ba3).

murine leukemia

3. MZF0ll TNF f&X} o|glet Mey

Z} M EF= og8k A7 10cm dishg 70% A%
A A=hd —70Co] 2ad AEHUs AT
retrovirus vector& 53k wjokl oz wEksly
polybrene(HE5% 8ug/ml)& A7IslL 3%
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o} ujokstt}. thed retrovirus ¥ wiAE w2
1 RPMI-16400.2 upo] 24 A1z 7} i3S
t}. aglavbA] G418(HE = lmg/ml)o] XgH
B Ao A wFsle], Neo® FaAE Ml f4x
(selectable marker gene)& 3l TNF #3z}7}
o|g| Mxe| Heg Ay rt.

4. TNF §3xt o[gie| sfel

A¥Y A M EZF9] genomic DNAJ] TNF #A%
7} olgESE Ae FHELAHNE (polymerase
chain reaction, ©}3} PCRZ ¢kgt)oc g #<1319]
.

TNF #34 <& #stnx 3k 4 AEF
(WEHI164-TNF, NCI-H2058-TNF, Ab49-
TNF, ME180-TNF), Zigla Zzte] RA| XS (pa-
rental cell line)oA genomic DNAE t}&3 &
2 “J"ﬁ.?f:. 2239}, 100ug/mle] proteinase
K9} 0.5% SDS(sodium dodecyl sulfate)& %%
&= digestion buffer 1ml& 10cm disho] # 3}
A A HEd B¥1 ojglAg & & microcen-
trifuge tubed] &7 F, 12~16AJ3t F<¢ 50T
A whgAZt. 1% sample2] 1/2%-3¢] phenol %
sample] 1/2%37¢] chloroform/isoamyl alcohol
(24: 1) ¥ MA3] 4o FAk 2™ o% 6,
800g2 1087t €3 ¥ 439 & 43U, phenol
%} chloroform/isoamyl alcohol A& 33L& & A
o ¥rEslyl. o|FA 4 43 7.5M ammo-
nium acetate® 1/2%3 Z7lsia, YA 283
100% ethanol® sampleg] 2] R32 F7}sld
DNA7}eto] AAEE A3k, 1,700g904 28
7t 9138lo] genomic DNAE dY.

o]} go] 225 genomic DNAE PCR9] tem-
plate2 Atth zEl:z TNF #3210 34
retroviral vectore] Mejig2jo =z AMS-§ Neo® #
Az}e] gy 97) A9 (Neo 1, Neo 5)& primer'*
92 WA PCR(95C 1%, 64C 1%, 72C 184

303] ¥h4) & AJsigich. AlA¥F 1% agarose gel
2 A7|YEAZ & ethidium bromideZ |443}
of DNA bandg #E&Ac. o &4 d=Z
(negative control) 2 #4548} TNF #-3A#E o
YAFNA] B 7 RAXFES ol43AT, ¥ U
ZZ(positive control) 0.2 ¥ Ay ol
retroviral vector& ¥ %8l plasmid¢! pLT12SN
©] DNA & o] &3t}

5. ELISA{ o8t olEl TNF {&xt Wi el

TNF #3847} olgJe AxF2RE TNF7} dd=
o] A4ts]lE==] TNF ELISA kit(R&DA}, Quan-
tikine™ human TNF-e¢ Immunoassay)& |83}
o 243t}

TNF fAzl9] o|g& Al=sdli G4182 A9 j
g3 zZ+ AN EF(WEHI164-TNF, NCI-H2058-
TNF, A549-TNF, ME180-TNF)& 10°/1¥ A7
S5cm dishol| ¥jA1] o] 3mIE| =& 4lojx 24413
Eo1 g TNFS] %8 ELISAE olg3ld £33}
A} dzToes 7 BAEFE 34T WPPeR A
2 ujol g <o TNFE Baksh=A] vlwsde.

6. BAZe} TNF {Ex} o|g MEe2| TNFol| cigt
A4 &Y

Z A EF9 TNF #327) ojqlde Axs& 4%
welld 10‘41EH 96well plated] A& F 1243t
ujoFdt g TNF(GenzymeA}, recombinant hum-
an TNF-@)& &#H&%%7} 1ng/ml, 10ng/ml,
100ng/mlo] H=& welle] A7p3iglct. 3641t 3
7} wioF & AE AFE-E MTT assayz 339
t}. & MTTE9(2mg/ml) & welld 50418 W1
4XZt FQF 37°C A vk ¥ 200g 10% 433}
o AbZolg weli DMSO(dimethyl sulfoxide) &
150 u)/well 31 1587 0] 41 3-49 vj s}
o] microplate®=7] (Molecular DeviceA}l, Ther
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mo-max)2 540nmojN FF=E Z=3sigon A
FAHE (cytotoxicity) & THe-a} o] T3}
cytotoxicity( %) =

( 1— optical density with TNF
optical density without TNF

)xloo

7. RMZE2} TNF $3% o[g] HZ2| TNF 84X
(receptor 1) mRNA W# T}

1) AY =4

Zt 2AxF9 TNF 32171 o|ge AEFE 37
10cm dishol] 27§% wjgste] #] A& F==2 At
9, 2 F 3hte 25 wigdo s vl dolr
a2, T = HE BE  10ng/mle] TNF
(GenzymeA]-, recombinant human TNF-@)& X
g3k g o golFo] Fyo] 1243 FvlE
w3 ¥ 2RNAE 323} Northern blot anal-
ysis& Al3t3ct.

2) Northern blot analysis

%RNA 9] &= Chomczynski®} Sacchi®] sin-
gle step acid guanidium- thiocyanate-phenol-
chloroform $F&H%& modifydt GIBCO BRLA}
¢] TRIZOL® reagentg& o|&-3}slt}.

B 59] vjx]E A AL phosphated buffered sa-
line(PBS) & 2¥ Mol ¥ TRIZOL® reagent
1.5ml& 9o cell lysate§ ¥HEo] 2] pipette
€ E3A]7]2 1.5ml microcentrifuge tube® &+
AreoA] 58 Hx]8LL 0.2mle) chloroform& 37}
&to] 1522k Al EE. oA 2~3% vig3t
3 12,000g 4x=oA 158 YAs ARRE A
tubed] &712 0.7ml¢] isopropyl alcohol& ¥1
o] RNAE precipitate A]7]HA] 424 1087t
Ux)gk ¥ 12,000g 452 1087 933t A5
€ ¥g)i 75% ethanol ImlZ RNA HAEL Al
Agct. RNA IAEE Y &7 29 5

DEPC-treated water2 5ol Aaksle] che A¥
o A4 WAR WE BB

%] RNA(5ug)8 formaldehyde& &He3)=
1.2% agarose gelo] Ar|gEsle] £tz RNA
£ capillary method& ©]&3}>} nylon membrane
o2 transferA]7]aL UVE ARE-8l AA)Fc}.

OncorAle]  Hybrisol™[® (containing 50%
formamide, 10% dextran sulfate, 1% SDS,
blocking reagent)® AMSY 42% 1A%}
prehybridization g 332 PromegaAle] Prime-a-
Gene labelling system(random hexamer¥)2
o] &3} *P labelling%t TNF receptor I cDNA&
yo] 42% 1647t hybridizationA]7]iL. washing
solution(solution I : 1x SSC/0.1% SDS 15%, so-
lution II: 0.1x SSC/0.1% SDS 15&)o= #o]
W3 intensifying screeno] £9o]¢J+ X-ray film
casetteo] membraneg wWo] —70%EdA 3dUZt
autoradiography & A]|#3}12 laser densitometry
2 APt 383] 539 RNAZ BA) 98
house keeping geneQl fF-actin ¢cDNA=Z &
membrane® T}A] hybridization® autoradio-
graphy, densitometry3d}ed 1 relative densityS
3 TNF §37 olg) 4% % TNF A2 §50]
uhe mRNA 2e] ol& vlmalict.

8. =84 TNF $=8xl2| Wil HI}(ELISA)

Human soluble TNF receptor I ELISA kit(R &
DA}, Quantikine™ human sTNF Immunoassay)
& 0|83t NEujg3Ae] 5284 TNF 849
e 24540

WEHI164, NCI-H2058, A549, ME180 AH¥3+%
474 A EFel TNF {827} o|ge AHEF
(WEHI164-TNF , NCI-H2058-TNF, A549-TNF,
ME180-TNF M¥3)& 1008 ztzt 2709 5cm
dishel] Wjx]e] %o] 3ml7t S=F 4ojA 12417
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1,353bp

6058

il

1 2 3
1 : size marker 5
2 : contamination control(DW) 6
3 : positive control(pLT12SN(TNF)) 7
4 : WEHI164 8

: WEHI164-TNF
: NCI-H2058

: NCI-H2058-TNF 11 : ME180-TNF
1 A549

4 5

6 7 8 910 11

W H A M

9 . A549-TNF
-10 : ME180

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

Table 1. Total TNF produced by 10°cells 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 ~ 3.91+£0.13

*ND : not detectable

oF3lal 11 Z shtdle TNF(GenzymeA}, recombi-
nant human TNF-@)& #Z%%x7} 10ng/ml7} =
TE 43, ® e ada 12408 o aigst &
wFgEde 9o TNF {34 o9 % 2 TNF
Ae] {5 B 784 TNF 89 44 xjol&
v w3t

9. 3=t ©M

BE A8 aYPZE PF + FFAAE Ve,
Z} F719] HlaE AFUE t-HA3L AR39

d =
1. DNA sFo|A 78 ojgle| ate!

z} mA R TNF f38x17} Adz o= ds= A
E #gdr] ¢33l 2 genomic DNAE 7IA1
PCR& AjRstdla, TNF §3AE olIA7IA &
BAEZFe] genomic DNAE 7Ix]21 PCR Al33
A3} gy 279 pLTI2SN(TNF)E& PCR A3}
3 A3 | A714Fskd vzt (Fig. 1). 2
23t TNF 327} olde Ax3(WEHI164-
TNF, NCI-H2058-TNF, A549-TNF, ME180-
TNF) 3 oA dz=F<¢! pLTI12SN(TNF)E 790
base pair =7]¢] A% DNA band& Holz ¥hA
2A¥3¢ WEHI164, NCI-H2058, A549, ME180
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HEZ| A= 790 base paire] DNA band’} Ho]
2] 9¥o}bA retroviral vectorE o|£3 &3z} 0|4

o] o] F L HIY F ANt

2. ELISAR oI8% olgel TNF R%ixte| Erulgl
ol Wl stol

TNF {2271 ol)le AEFE gt wj g 335
o4 ELISA2 TNF%& 373% ZHs}(Table. 1),
WEHI164-TNF A ¥&  1.91 +0.12ng/24hr/10°
cells, NCI-H2058-TNF A% 3.63+0.20ng/
24hr/10%ells, A549-TNF A ¥ 3.90+0.05ng/
24hr/10%ells, ME180-TNF Al¥& 3.91+0.13ng
/24hr/10%ells®] TNF& AAsglth. vbd, 2A%
#¢1 WEHI164, NCI-H2058, A549, ME180 4%

€ TNF& & 7@ #Eo2xs B35k ettt

3. TNF {%Tx} ol %, etMlZe| TNFoj chigt 2t
4 H|n

TNF {34} o]d A%<} TNFo didt Ax3ef 7
F4 (NFAFLE )¢ TNFe] 35 #3l ual vz
st} (Fig. 2, Fig. 3).

WEHI1649] ¢ TNF %% 100ng/mlo]A 24|
X 82910.7% 9 A¥EFAE B vl TNF #
AA} o]¢] Foll= 20.3+4.4% 9] NEELE H B
Adez foF zoj7b AAL(p<0.01), NCI-
H2058(12.0+3.3% ™ 0.7+1.2%, p<0.01)%}
ME180(55.8+1.5% © 2.2+5.1%, p<0.01)%
atel7t i o), A549(27.9+1.8% of 22.9+3.0

100+
—e— WEHI1 64
75
&
>
2
Q 504
kS
8
[}
=
O 25
--a-- WEHI164-TNF (p<0.01)
-+~ NCI-H2058
04 ----NCI-H2058-TNF (p<0.01)
0
TNF concentration (ng/ml)

]

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

after TNF-a gene transfection.
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100

~
»
|

&
S
2 ——ME180
o 50
k=
8
2
—o— A549-TNF
(p=0.0686)
o —o— ME180-TNF
0 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)c % zol7} gigick. NCI-
H205832} A549 M ¥F7} TNFo vlaad JAg& B
Atk A& neiEhd Hojx TNFd 2548 Hol
£ AEFAME TNF $347) o|g8 ¥ A4le] &
A EF vl TNFej g M xEA 338 WA
< 5% ¢ 5 Ak

4. TNF REx} o] ¥l TNF £8#l(receptor
1) mRNA @l 2+4(spontaneous & with ex-
ogenous TNF)

4714 BAEF9L TNF {3271 olg8 MEFA
exogenous TNF X2 %% }yo] TNF recep-
tor 1¢] mRNA 28 ZLE F-actin mRNA &4
o i A density& JIR|aL w|asich(Fig.
4).

WEHI164 A2 2E FoA Al TNF 483

¢l mRNAE 28=R @31, Urz] AEFdqae
TNF #2% o9} 2% TNF 4849 mRNA %
Holl x}o]7} 219109 exogenous TNF Xz] oj o)
wAE 2}ol7t gilch.

5. TNF #EX} ojd W% 484 TNF $8i2|
WH Y

4714 2A¥F9t TNF {827} o] MEF A
exogenous TNF g §%2 o] 2 vk A3
Ao A 84 TNF F8-4e] ¥ =& ELISA
2 &3R8k (Table. 2).

WEHI164 Al¥E= 28 FM 84 TNF 4
A7t A&l HA QgkoH, UnA] AEHe 2E
AA oA 84 TNF =8A7t A&o] =3ich

Exogenous TNF& FA d AAZdgME =
MEZFN X7} TNF F28217} o] Y8 M EFMxc}
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TNF
I‘CCI & + s 04 00 a~-™
B-actin ... we
. 'S o et >4 Q) &0
100 E=3 exogenous TNF (-)
81.3 I exogenous TNF (+)
68 472.6 69.8
o 754 '
~_~=
22
UL g
g 504
S 2 334 02 273 20418
g 3 288 4.2 232 .
-
Tc‘; = 254
2E
H2058 H2058-TNF A549 AS49-TNF MEI180 ME180-TNF
Cell

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

o Re& o] A2s|rH(INCI-H2058] : 460.8 +

40.5pg/24hr/10%ells o] 251.1+21.0pg/24hr/10°

p<<0.01 ; [A549] : 1694.1 +397.5pg/24hr
/10%cells o 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 Fd AAldM= NCI-
H2058 M¥= 2AEF9 TNF f3z7} olgd Al
X3 Apolel Apolz} gl%1 o™ (235.5 £29.1pg/24hr/
10°%cells o 238.8 + 62.7pg/24hr/10%cells, p=
0.9381) A549 A|¥(1741.2 +315.6pg/24hr/10°

cells,

cells o} 685.5+34.8pg/24hr/10%ells, p<0.01)
¢} ME180 A3 (342.6 +33.6pg/24hr/10%ells ©j
187.8 +63.9pg/24hr/10%ells, p<0.05)Me =
AZF A7k TNF H8x7} 0|8 MEF M n}
o @2 gol AZe] =M

Z} RAXF g TNF {38217} o|gE MEFA
exogenous TNFE& Hglal#] &td 1§ el
IE-& Y3 BHEF A= AS49 M EE exog-
enous TNF A& f-5- uj&} 2leo]7t §1 3 (1694.1
+397.5pg/24hr/10%ells o] 1741.24315.6pg/
24hr/10°%ells, p=0.8891) NCI-H2058 4| ¥ (460.8
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Table 2. Total soluble TNF receptor I released by 10°cells 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
A549 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%cells, p<0.01)9} ME180 A ¥(555.9+28.5pg
/24hr/10%ells o 342.6 +33.6pg/24hr/10%%:ells,
p<0.01)olA}= exogenous TNFE Hajdtx] gst

A ZAAANM7E AR AAMET o B Fo]

Z5%oH ; TNF {4AA7) ojdd MEFIME =
E AEJA exogenous TNF Hg] §Fo vl 3}
o7} {IUTH([NCI-H2058] : 251.1 +21.0pg/24hr
/10%cells t} 238.8 + 62.7pg/24hr/105%cells, p=
0.7635 ; [A549] : 720.9 + 105.3pg/24hr/loscells
Y  685.5+34.8pg/24hr/10%ells, p=0.6098 ;
[ME180] : 222.9 + 24.6pg/24hr/10%ells t§ 187.8
+63.9pg/24hr/10%ells, p=0.4248).

il

1980 ol retrovirus& o}4% #2HA} o]g)o]
Alzd oldl, o= B XR7A retrovirus
§ o]8% AR oy o] Al=Hm gltEo.
Retrovirus & o]&%F 584} o] olYdd #-3Ax
7} %3 A2 <] genomic DNAJ] AHElo} x|&H o
2 olge #AXE LEATE FHA, EE] ¥
Hoh} 28tEgl Whgo g FHAE olYshe AKRT
FAR o] 8] T Fol slolM D dFFem

$EEE FA% oYL hEE retrovirusE o] &3
FA olYEE 21 ot 22, retrovirusE ©]
£33 FAHAL oY A WA AE HEEo 7BE
Al 7S 3 &&o] ¥yl wEd, AA oA
retroviral vector® olg3te] MTol| HAztel o]g)
£ A=g ¥ J9733E AX <5 (host)d FYst
+ g &) 334, o] AANA olYde fAR
7} TNF F¢ AZEAo] = cytokined 74 Wl
o] EA7} .

Tumor Necrosis Factory= 19753 A3 & BCG
2 AT IS WELE FojN g BF) 89X
A &g o, oz gMEl AA W(in vivo)
dAe &84 FJAE dovlm, A ¢(in vitro)
o4 cytolysisE Hdo] WEz Qlth*¥. 2y,
old TNFe] ¢HXo) thgt MEFAHS Ao &
&7ldlE EAde] Ut &, TNF7 &34 &t
EFE Uegd £ e &% 400~500.g/keg/
day°]x]gt TNFe] A4 A wBe] 5ug/kg/day
oo Aol FgE £ QIt}®. o] TNF A
A 5L vaar TNFe 538 JehiA 7] ¢
3lo], TNF #AAE GAHEF o]YPAFla HHEA]
Ar AT Z9JoAut TNFo] 28 A4 |8
= U] AREHILM, o) Az F, A £ (in
vitro) Ade] H$ 7|dF viel= 28], TNFe 7
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F4o] 2doix TNFo] o8] 29 =AH¥7} TNF &
Az} A EF 0|91 UYe TNF AEE4
A WS Bvke dF 2t B ok, B
ATFAES] oY AFNME o7tz AEFE)A
TNF f-7719] o|glell w2t TNFell ik WA x &
55o] 29=EU. TNFe| #2441 WEHI164 A
¥Fot ME180 AxF& @A3HA TNFd W4d&
Holx Aol wsbyl #259n vl TNFd
Addd WAde Hols NCI-H2058 A ¥EF9}
A549 NEF= FAA Qurt AL 2 72
2] ¥3lte Bgon} Hoe o YAE Hols &
o290 W3}t A Y F A

TNF #3z o|q] ¥} TNF 842 mRNA
B Y=g 24 B A7 TNF 442} o|g)
ol @AIgle] TNF 44xe] mRNA @3¢ w)ss}
Ao Ard FrlHoz TNFE Fusix #sl=
#EEA ol TNFol| gt 72Ade] ol (HS5UA
¥ oz}l 24 FQ WAHE)E TNF 444 2d9)
Ztolo)l o7 AL ol HHF A € £ A
£ d¥eA WEHI164 NEFE= A7 48 5 Q)

<t ol WEHI164 AZF= A3 7)9le] Axe
TNF&= A7t Alge] Aol 43 #& homology &
Hoh} TNF 8= 282 97) o 47 43
2 348 F Ao

TNF #3z} ¢]9] A% 2 exogenous TNF g
frFol M A XA ef2o] 284 TNF 484
9 fre] =g ERT & YoM A4y Uy 2
5 e o2 zole I, ot AT F7d
g ol Qli, Z+ MEFWAME TNF f8z
oldoz ME oA BAEAAL JRAA FQ]
A TNF7} 43P 484 TNF +8A4= o
A AEEHT A3 B, £84 TNF £84=
TNFo| tid iAde] € rjdog Ze3xle S
Aoz Bolu FHolx TNF/} 1xEs A8 w=
TNF &4dzd vhlaishe olad dgoz Mg
t}. o] AP ME TNF 4~8-d¢] Northern analy-
sisof| A9} 22 o] f-2 WEHI164 N EFM= 4=8

4 TNF $239] HZo] == Qstel.

Baglioni $& <X YZFAES AEFA
TNFo i@ Z440] e A% gl A& TNF9
binding site 2] xto]7} QUTki 4] MEe] TNF
T4 2 TNFI d& 7244 58 d93sle
WY, 1 ojF dFEe] dFdMe TNF 44 &
9] 2ol Z+ AE S TNF Z4A-YAAL A9
T figder TNF $gA1e] A 29 oF
(internalization) 3} ¥ (cleavage) o & T35} '®
TNF 8o A3 o]Fe] AE NS ADNA S
zto|7h A& Holgle A= AJH™.

o]4e] d7dlA TNF {3z o|¢g) & TNFo) f
g WAL 85 7" A9 AFAA 2] o
@™ol de novo A ¥ AL AlAEHE
AAE 4o o AFdMe TNF 84 23
ztole] &gt AL ohel= FARE ez FH
aslatg-o] 248 uEF wol gy BAd oig
A7 2 TNF$} TNF 4842 2% olfe) Azd
A Al g A7) AghFojopd Ao g AlgHc).

2 o

el <N

ZA}elz}(tumor necrosis factor ; TNF)&= o}
F BETE 71%E VAL sl 2 F QA 9
A FHE Fg g antz Yuge} A2 Yot
fFAAaYe] ot oz #AL Fow ot
A F37 ol Fled A2 A QoA 4A
ol §17} o]Q]& AlAF F o] tA] Bxle] A
W2 o]Xah= Wio] A7) 58 o|Fn .
Ut AztEe] BA AF-E ¥EAF o] AN
TNF7} o]9ld ¢ ¥ TNF tisl] WAlE Hole=
A0 2 FHHAUL ojoll= A2 o] Wo] A A
e Zlo] #AE Belah= Ayt it o] E5uy
9] 714& W3le Aol FLAES e old & Yiln
Hoh a7l B fAAayE AL o ¢
Fa3 fAl2 yzbdc).
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AZREE TNF {37 o|gle] wg gAlxe] TNF
o i FS5UiAdell, TNF 484 mRNA &3] 3}
ole} =84 TNF #8442 MX 9 fele] o7}
BAEHE A 1A & 4 Y-

-
TNFel] gt ZeA4e Hole UM 2 43 7149
47}A] LA EF(WEHI164, NCI-H2058, Ab549,
ME180)¢] TNF-a $#AE retroviral vector&
ol g3ty olldtn TNFe| TdEL =3l PCR,
ELISA, MTT assay2 #<13}91, TNF #2327}
olJel ¥ (WEHI164-TNF, NCI-H2058-TNF,
A549-TNF, ME180-TNF)+= TNF¢] A& Ro]
£ A 9] MTT assay2 #Z3ich. TNF {87}
o]g] AFe] TNF 444 mRNA Lde| xlojg
Northern blot analysis& $3l¢ vjadllz, viY¥
Aol falg F£84 TNF 5849 =& ELISA
& B3 vzsigo
4 o
1) TNF-o §37} 04 R 33 ¥l
PCR& A% Az} TNF §3x7} olgdd 4 Al®
& 790 base pair Z7]¢] A3 DNA bandg& B
¢l ¥hd RA|XFE Holz] gkolA retroviral vec-
tor& o8¢ #HA oljle] DNA FEA o]Fof
Fee $AY 4 k. a2 TNF FEA} o
A AlX9] ujdEdo TNFYE ELISAZ &
A% Ast TNFE Ao wat 1.91ng/24hr/10°
cellsolA] 3.91ng/24hr/10%ells AL & + A
9ict.
2) TNF 4z} olq] AF, ¢AlEe] TNFej i
29 wis
TNF %% 100ng/mlolA WEHI164-TNF$}
ME180-TNF ME2& FA¥ 22 f23A (p<
0.01) TNFell di& W4 & 5L ¢ + AY-
3) TNF %8z} o]¢] A2 TNF 444 mRNA
s} 58 TNF 4-8A) 0¥ &4
WEHI164 A XF& Al A ZFEQAT S-S
3 TNF #38A ]9 Ao TNF 443 mRNA

dol Holrt gigien, 584 TNF FgAE
TNF #287 o) 9] M7 RMEFRT
A AEHAU

7 =

AZZF] TNF #3828 o|gste] TNF& 2ashi
3199 & w 2 AIE 24l TNFd dig] AL 85
A Hed, o] 85WAL TNF {4% ojl¥
TNF 443 mRNAU 484 TNF 484 2de)
W] ojg AL ohielm BaEh
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