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The Mechanisms of Resistance to TNF in TNF-Sensitive Cancer Cells
Transfected with TNF-a Gene Using Retroviral Vector
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Young Whan Kim, M.D., Young-Soo Shim, M.D., Sung Koo Han, M.D.

Department of Internal Medicine, College of Medicine, and Lung Institute,
Medical Research Center, Seoul National University, Seoul, Korea

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 majorities of current protocols is aiming the in vitro gene transfer to cancer
cells and re-introducing genetically modified cancer cells to host. In previous study, it was shown that TNF-
sensitive cancer cells transfected with TNF-a cDNA would become highly resistant to TNF. Understanding the
mechanisms of TNF-resistance in TNF-a gene transfected cancer cells would be an important step for improv-
ing the efficacy of cancer gene therapy as well as for better understandings of tumor biology. This study was
designed to evaluate the role of new protective protein synthesis in the acquired resistance to TNF of TNF-a
gene transfected cancer cells.

Method : We transfected TNF-a ¢c-DNA to WEHI 164, a murine fibrosarcoma cell line, using retroviral vector
(pLT12SN(TNF)) and confirm the expression of TNF with PCR, ELISA, MTT assay. Then we determined
the TNF resistance of TNF gene transfected cells(WEHI164-TNF) and the changes of TNF sensitivities after
treatments with actinomycin D(transcription inhibitor) and cycloheximide(translation inhibitor).

Results : WEHI164 which was sensitive to TNF became resistant to TNF after being transfected with TNF-«
gene and the resistance to TNF was partially reversed after treatment with actinomycin D, but not with
cycloheximide.
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Conclusion : The acquired resistance to TNF after TNF-@ gene transfection may be associated with synthesis

of some protective proteins.

Key words : Tumor necrosis factor(TNF), Gene transfection, Resistance, Mechanism, Protective protein
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A& BCG(bacillus Calmette-Guerin) 2 3]
3 3 YSAE FolA A& A FHNA FLe
AL fzshs Bdol Ao FUHARIA
(tumor necrosis factor, TNF)g} =g oY,
TNF7} of2] Al Xe] disis A Helols MES
AJ (hemorrhagic necrosis in vivo, cytolysis in
vitro) & B¢lo] ¥R Ut ¥ 3, TNF= A
Eo g M EEA (antitumor effect)flo= G
wko-3 WazAo] B3l cachectic effect & UE}
¥ Wl olue} Pulelex FAA| Ugol LA
ATH. TNE7ZE A Ule]ellA] Azl ] Ax=
Ae dogles 71de ofF ds] HA AR @A
7 A 2ollA9] cytolysise TNF2| 23] a8
o] 2% oz LA Jon ¥ AWM=
7339 &4, <& 53 TNF7l 93M 28 843
Aoz 9 9FHX Fgoz PN X o
T HNESLE UepE F80] 588 Aoz 4BA
uct.

A2 EAEESH Tl #glol, A9l TNF &
A& E. coliFollA cloningdtedA] f-2zte] @714
Fo] BE AL ol& F8A A TNFYATo] 7Fe
A S el 0. Bet ope}, TNF 9] ojujeit M
3 3z F2% gEHL"?, TNF7} 288k A
9] TNF &A= 9WEAA =HAU?. ojet 4,
retrovirus& o83 f-4z} olgo] M=ol AL
T2 x3ele THEEA T Y3l FARE oY
ANA BEA7E Aol 713k HAH . o]d £
ARESZQ BAL EYi2 sl TNF §322 4
A QoA AAH P E| olYdledN, TNF {227t
o]JE M ¥oA TNFE L@AA TNFE A3

goen IFadE 7dshs =go] AT IPHY
¥, a3d], TNF& ANz & 739 2380
A B opgeH? wigly|l oF 30% YR ofF
gt webx, TNFo AAsA g 12718 &
Zsl7] A A ER 3ldF TNFE A&3Ho=
Fo[EHAl k= @A g TNF §-3:3} ¢19) (can-
cer cell targeted TNF gene therapy)ol] thgF 9+
7} F2 JAY=HD ok ol GAIE FHAT
TNF7} 2g381A o zy QAde ANEALE IS4
gEla gAlxe] A AIE wole A& EFHe=
g Aeltt.

GAEo TNF §2827} o|g=U & A9 ddse
ydatgo] o] 1A theat 22 | 7K J14d
& A4 # Atk AA, TNF {3471 <98 &
A XA FH|=EE TNF A0 NE5A o
F4 AT} APdsE B 71Ae] AR, €4,
TNF f-1z217} o]Qje dAXAA EH|=H= TNFE
M AEEA ejsle] TNF #HA7} old|
AE zMo] AlEE= 2t 7lde] flzlern, MAA,
TNF #2271 olld FAIEE B4 = FYskA
€ 7% AA JolA TNF7} £u]5oj =7 of
AAE 5 99 B AEESS A=A
F8E dodle 73RS AR 5 dod, YA,
TNF §2zp7} o|dd GAEA Eujshe TNF7L
AN interferon-r F2] cytokine®} 45 24
o= 3ot ALg dosle 71l At #{9 o
7}Ae] TNF {732} o=} ddo) oJgh 3¢t 289
da 714 2, A 714 TNFo AHFH 7244
o] A& M EFAY FIHA ¢ &2AE A
F e ez o 2 FZ9l WA 1, AA 7]
A% oln] YZHAUL'Y, YA 7|H= A 9| A7l
A oln] RlE 3 Qit}. &y, EA 7jAE ol
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FH HA-8% AEF9 sl L9299 it Bu'ogt
Ag ¥ s wHA AR &S B ohvz),
TNF {3218 ojdwre M¥7} TNFo gt 724
o a7t AAM, TNF fAE o|gdr] Ade
TNFo| dis A& Boltpzbe TNF {3218 o]
itn UaE TNFo] MEEAd &) ga W&
AE7F TNFo| disia wWAdE 53 dod’?,
TNF &3z} o]goz GAENA TNF7} 2y
o] Fadow Hu|HolE F9 PHEE FY F+ I
gt TNF §327} 0|98 AE AL Aalo] &
u]gk TNFol| &%) gx Q&3] GAFE A&A]7)
o e L=

oo} d3ak= TNF #-z17t olqld A =7} &}
2lo] £ujg TNFe oA AME EE MESAZE
ehd ¢ dertE AFsed B34 5o a8y,
7 TNF §8215 ol A2 zHlo] 1)
g TNFo) olsjr A== ¢ HEFHE, TNF

§A429] 0]l HAANA TNF g HAdE 53}

<ol #odshz 7|d g Dol f42; HAL S
AAFtkn gajz E4<¢l actinomycin D$} trans-
lation-& 2JAldH= £33 cycloheximide & 25}y
TNF #3817} o]gdd AZoA J53 TNFe sk
WAlo actinomycin D 2 cycloheximide7} oj® <
e FoA MR A Bt

cha YWY

1. MIZF2} ulieHd

WEHI164 A¥3(ATCC #1751)¢ TNF £-4=+
£ 353 retroviral vectorE E§3= pLTI2SN
plasmid, 22]1 packaging M¥F<¢ PA317& 1)
T FYUEAYNIH)A fUct. 28lxs, WEHI
164 A¥ZF= RPMI-1640u)=10] 10% $-eidy=
A (gentamicin 50g/ml)& A7l 37°C, 5%

CO M F71ol A uh g}t

Moloney murine leukemia virus

5'LTR 989

pol env 3'LTR

Retroviral vector

5'LTR INF-a

SV40 NeoR 3'LTR

Fig. 1. Genomic structure of original virus and retroviral vector

— 549 —



2. Retroviral vector2| A4t

£ AYojA A2-E retroviral vector: Moloney
murine leukemia virus& ¥¥AIZ] Aew 1 FF
= 19 13} #Zcl. £, Moloney murine leukemia
virus @] gag, pol, env gene Al Al TNF-a #
AR} He B2 §7234)(selectable marker gene)
¢l Neo® §-A22 A% Ao 2A], retroviruse] 5°
LTR(long terminal repeat)?} TNF-o #3AAE
promoted}i. SV40 promotor= Neo? #-AAE
promote3t=F AA Elo] Qlt}. o] retroviral vector
& calcium-phosphate AW o}8|A packaging
cell line¢! PA3179 transfectionA]Z]l ¥ neomy-
cin analogue$l G418(0.8g/ml) & ¥ &Hel= wizd
vl Feld f-AA7} o]UE cloned At &
o PA317HEE A7 10cm dishel] wists]
dish& 60% & A== A HH & n@gs}
A}, ©A] 24217 vl F PA3ITAIZE wi et ul
F9g 0.22 2m YEHZ ZA AA Az g
dAL A3 AFA retroviral vectorE dglon A
Holl ALg-317] A7 —70°Coll €8] Basiy).

3. MIZFoll TNF FEx} olgi=t A=y

WEHI164 H¥3F7} 27 10cm dishE 70% J=
ASA AepbE —70°Cell nag AU AT
retrovirus vector® 831 wWjgdoz mPd
polybrene(HF5x= 8 1 g/ml) & F7I8lx sHF¢E
2k wigsigdeh. thgd retrovirus 3 HiA|E BiE]
1 RPMI-164022 ulito] 24 A7t 71 viFets
th. az]auA G418(HFEE Img/ml)o] E£3E
vjx|o A wfeg3led, Neo® f-AHAE HHF4 {-HR}
(selectable marker gene)® 3la TNF Az}
oge Axel Helg AT

4. TNF F3L o[ &l

A8 A M 22 genomic DNA9 TNF §-d=p}
olE A=A i A A4 92 (polymerase
chain reaction, |3} PCRZ <R} oz 34
o.

TNF §4x o|gdg& #U3nA sk AEFU
WEHI164-TNF, Z18]1 2 A ¥3 (parent cell

Neol 5'CAA GAT GGA TTG CAC GCA GC 3’
Neo5 5'CCC GCT CAG AAG AAC TCG TC 3

(790bp)

Neo1 Neob:

i

5'LTR TNF-a

Sv40 NeoR 3'LTR

Fig. 2. Primer sequences for NeoR gene PCR amplification
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line) ¢! WEHI164¢4]4] genomic DNAE& th&3 &
& oz =&} 100 g/mle] proteinase
K9} 0.5% SDS(sodium dodecyl sulfate) & X33}
= digestion buffer 1mlE 10cm disho]l & A
2 A¥e] ¥u olgxa] EE thS microcen-
trifuge tubed] €71 ¥, 12~16A17F &3 50°Coll
A ¥rgAlAT 2% sample2] 1/25-3]¢] phenol#}
sample2] 1/2%3¢] chloroform/isoamyl alcohol(
24: 1)& ¥ MAE] 4ol FUh 2™ o 6,800
g2 1087 939% 4359& A3, phenold}
chloroform/isoamyl alcohol &l #4& 3 ¥ ¢
uhEsigdct. o)A 4 AEYd 7.5M ammoni-
um acetate® 17223 F7l5tx, ¥4 23F 100
% ethanolg sample$] 2¥] R¥=Z F7}3le DNA
7¥eo] AL #FIEAR, 1,700g004 283 9
A5ke] genomic DNA & it} '

o]9} 7+o] 323 genomic DNAE PCR9| tem-
plate2 ARtk 28l TNF &3z &4
retroviral vector &] Heigal o ALEFF Neo® 4
z}e] 48 ¢47] A9 (Neo 1, Neo 5)& primer(fig.
2)2 MM PCR(95°C 18, 64°C 18, 72°C 1%
A 308 wE)L Astgct. Al3F 1% agarose
gel2 A7]9S5A17] Tk ethidium bromide2 ¥4}
3le) DNA bandE #&sIgtt ol dizFo=
TNF #72E o|JYA7IA] ¥ BAZFES 083
Az, FA th=F(positive control) 2.2 2 Ay
o]} ]88 retroviral vectorg& ¥ 3= plasmid
pLT12SN¢] DNA & o]&3}sir}.

5. ELISA® o|8%t OlRlEl TNF F¥x} Wi Kol

TNF ELISA kit(R & DA}, Quantikine™ human
TNF-a Immunoassay) & o|-¢3td o]y TNF &
AzE TNF7} geslo] gasien) 2455t

TNF Az o|d& A=shn G4182 ¥ )
% WEHI164-TNF& 10704 A7 Scm dishol

B=]¢] cko] 3mIE|EE AlojA 24117+ Bt Ak
TNF9] ¥& ELISAE olgsle] 343kt =2
oz BA¥S WEHII64E TYT wWyoz A3
vjokee odo] TNFE AArsi=x] vlwstat.

6. O|glEl TNF FEXI2%E WHE TNF| YE%
H #ds &3

F22 o] Al FAIEAA olq}E TNF {3
Aje) oz JEYHA 24E 743 TNF7} 2]

=2 WEHI1644Z& o437 bioassay 2 &<l3}
ek TINF #2829 o|dg A=stn G4182 A9
wjkgt WEHI164-TNFE 10784 27 S5cm dish
o ujA]9] eFo] 3ml7} HEH Aoix 2442 wjgFs}
o A& HiYg FEHE AMEsl, 1079 ME7} 24
A7t F¢t A4 TNFe] %& WEHI164 RAIZF
(parent cell line) & o]-&3} bioassay 2 Z33FHAT
WEHI164 RAZFE 96well platec] welld 10
Mo HNEE A 1247 wjF F, wWiRE 37] 35
wjoel E= 172 34Yo g wpste welld A8}
o 36417t F72 o wjoksideh. 2d the AlEe]
A}a+g-2  MTT(dimethylthiazolyl  diphenylte-
trazolium bromide) assay® 2339t & MTT
£ (2mg/ml) & wellgd 50 1% Wi 473 F<F
37°Coll A v & 200g 10% A3 FFHE
Blg]z DMSO(dimethyl sulfoxide) & 150 u 1/well
Qw3 1587 EBS Hn  HRE  uidslod
microplate¥h=7] (Molecular DeviceA}, Thermo-
max) 2 490nmolH FFEE SA3A o AEA
a& (cytotoxicity) & T3} 2o] T8t
cytotoxicity(%) =

(1- optical density with TNF
optical density without TNF

fzzoz, A ¥Fe WEHI649 tistd 54
3 Wo 2 YEEA 48 Ad TNFE ANk
Az getaldt.

)% 100
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7. BM|Z2} TNF FF& 0| MZ2| TNFoj gt
e 59

WEHI164 2A 239} TNF §-32171 o|¢ld A2 F
(WEHI164-TNF)& %7 welld 10424 96
well plateo] Al F 12417t w3 o2 TNF
(GenzymeA}, recombinant human TNF-@)& &
257} Ing/ml, 10ng/ml, 100ng/mlo] EHZ=Z
welld] d71atodeh. 36417 71 wlg = AE AFE
E& MTT assay =2 &334

8. Actinomycin D2| TNF Zt4=Aol| ojxls &0 o
2t

4 7.¢] TNFo g 2448 347 48 ez

Agatct. ol TNF gk AlzERD 36 X115 v

g} 12A)12+& actinomycin D& 1uxg/mle] EHEE

A7kt A EAVLE S WstE HrretAnt

9. CycloheximideZ} TNF Zig=do]| o|x|= Znfe
oot

¢} 7.¢] TNFo tig A 33 5T oz
Alsfstgdel. o, TNF ¥kg A)IzEQl 36 A3 vl
o} 12A]7+& cycloheximideE& 5ug/mlo] HEE
A7rsle] N EAPES HIE W7
10. g} B
‘BE xge IdxyE HEF + FFELaH(standard
error of mean) & Vel 1, & FHe vjmE A
FYE -7 & 8319

A x

1. DNA S=ZojlA FEXt olie| &tel

WEHI164 AXFo] TNF §827} A2 oY=

(2) Marker DNA
(3) WEHI164-TNF
(4) WEHI164

(3 @

1n @

Fig. 3. Agarose gel electrophoresis of NEO" gene

PCR amplification

=AE #8lsly] Hstd PCRE Algstgln, TNF
FAAE o|YATIA Fe BAHES} P4 dREd
pLTI12SN(TNF)& PCR Al3jdt A= 3 @719
53] nimstgdck(Fig. 3). 2 239 TNF {3827t
o]’ WEHII64TNF AEF ¥ ¥4 dizzd
pLT12SN& 790 base pair =7]e] Z§ DNA
bandE Hol= whA RAEFQ WEHI6494+=
790 base pair®] DNA band’} HoJx] gholA
retroviral vectorZ o|£3} §-4x} o]qjo] o|FoiF

& 9% F A0S
2. CHYF $Eol|lM o|E! FEXF Wl atel
1) ELISA¥E o]-8% TNF lde] &)

WEHI164-TNF AZF& wjdd wjF Z3A
ELISAZ TNF%& 3% ZA(EZEFA Fig 4
%), WEHI164-TNF A= 12.2 + 0.36ng/24
hr/10%ells ¢] TNF& AAsigict. ¥, 2 xS
9] WEHI164= TNF& 72 V58 8225 4
AbatA] ekt

2) 449 TNF9] &3 Y5 5%

x5 & o= TNF7} WEHI164 ZAEE Fol= Al
FAPLES E2ZH(Fig. 5)o= 43, TNF £3
2} o]gle] DNAFZAA #1=)x ELISAE o|4
sled TNF& A43to] $elel WEHI164-TNF& 1
ofste] e wjek A3oo] WEHIIGH RAZE 3
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1,000
y=0.53x (R = 0.996)

Z 0100

§

'g. 0.010.

o

o'oolo.bx e —r—rrrT,

TNF concentration(ng/ml)

Fig. 4. Standard curve in TNF ELISA optical
density according to TNF concentration

704

y=20.1+21.2Logx (R=0.998)

604

Cytotoxicity(%)
8

10
‘INF concentration(ng/ml)

Fig. 5. Standard curve in percent cytotoxicity
assording to TNF concentration

ol M EAIYES EETAT vaste] Aitd TNF
o] AE Y& A3t TNF {37} of
A AEFoA LEE AESH B4 Ad TNF
o} 92 WEHI164-TNF¢] 9= 10.9 + 1.47ng/
24hr/10%ellso]ic}. ¥Hie] tZxFo2 TNF/A
2} o1g)e &4 S WEHI164 A ¥FE ujoFst
o] e ujok Areie] AL= WEHI164 X329
Al doslA] sttt ol2A] TNF {FHx1& o]ql
whe TNF 74411 WEHI164 N XA BET
Hog A& Ad TNFE Rvjdd= BF3ln A}
5] oFa YEF AEE] US4 5 AUk

%0,

70

e l p<0.01

604 i wEHll“—m
§ 504
2w
¥
2
g 304

204

104

: J—
’ 10 100 o
TNF concentration(ng/ml)

Fig. 6. Comparison of sensitivity of WEHI164 to
exogenous TNF before and after TNF-o
gene transfection

80.,

" —e— WEHI164
-+~ WEHI164-TNF(Act-D)
64 ..o WEHII64-TNF peool
[
S sod
: ;
B L
% -
[~ -
2 304 et
& '
204 ~
e 3
104 Pid e
,// ..... S o
R Prosi
[} 1o 10.0 100.0
TNF concentration(ng/mi)

Fig. 7. Effect of Actinomycin D on TNF sensitiv-
ity of WEHI164-TNF

3. TNF 7Ex} ofg) Fs, tMlZe| TNFofl chgt 2t
44 Hu

TNF §27} ol¢] d%e] TNFol tje AlzFel 3t
4+ (AZARE)E TNF9 S5 wsto] ozt vm
st9tH(Fig. 6). 1 Z7, WEHI 1649 #A$=
TNF 5= 100ng/mlolA] BMEE 73 + 5%2] Al
FEA4E HQl v TINF §7) o]g Fol= 329
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—e— WEHI-164

@ =~ WEHI164-TNF(CHX)
----- ‘WEHI164-TNF

50

304

204
104 P e =

- i.»'
e

Cytotoxicity(%)

RS
o T aess

0 10 160 100.0
TNF concentration(ng/mi)

Fig. 8. Effect of cycloheximide on TNF sensitivi-
ty of WEHI164~-TNF

o] NIZEAE B BAFHCR fo7 Aolrt AUk
(p < 0.01). @&}y, TNF §3x7} ojgdg AEF
9l WEHII164-TNF& o] mA|¥3ql WEHI
1648} TNFo o3t MEEA FRE WAL &
E¢e ¢ 5 I

4. TNF X} olol¥ &SEl TNFoll chigh tiideo]
71

TNF &7z olgjeg TNFe] WAL BHolAl &
WEHI164-TNF M| ¥30] actinomycin D& %5
T lug/mlo] =2 1247 A 43 29 7
7 Zt}h. TNFO] WA4& H53 WEHI164-TNF9
actinomycin D& g3 749 TNF &% 10ng/ml
7} 100ng/mldA] Z+zt 24 + 7%, 44 + 6%2] AX
5448 HaA actinomycin DE AH2J31A] &44& o
o] MESA 6 £ 2%, 17 £ 2%8T} EAZoR /9
& Aozt AUTH(p < 0.01). WA, AL A&
AA|EH= actinomycin D& H&sld TNF §#%
o]d®l ¥ TNFe] A& #53 WEHII64-TNF
A EZe] TNFo gt o] BEHoz 3 EQS
R F AU

3 cycloheximide & HF & 5ug/mlo] HE

£ X 2= a9 89 HAJE uie}l o] TNF
ZAEgel A3t 23A A4skeh

o #

1980 dth %ol retrovirusE oj&3 F-A} olge]
Alzgolgf2, HIol= @zl XBo7A] retr-
ovirus& °18% #Axk olg He] Al=E1 vt
retrovirus& o} 43 #3z} ol oldd A3
7} £3 A9} genomic DNAJ) 413)slo] &Aoo,
2 olgE fAAE WA= FH, EdHA B
Hol} 3}3t#ql Wo g FAAE olYdss AuY
FA%} o] g0l & FHo] oM HEZ YdHo=
$E5HE F42} o] HHE retrovirusE o] 4%
A4 o]y & 23 et 28y, retrovirusE o]
£33 £47 o]y AN HF A g3t 7HA
4 A% 3 &Ll VI dEd, AALqA
retroviral vector& o]-g3}e] M ¥of §AR}e] olg]
& A= F Adg AIRF O 53 (host) ol F¢
sk WS & a9, o] IO oldE /A
27} TNFE-9] A £540] U= cytokined 79 W)
‘goj EAI7} Ao,

Tumor Necrosis Factor= 1975'd 4% & BCG
2 AAXG g HELE FoiA g AF ¥Y
A HAT o2, o] LAEN HA (in vivo)o
Ne &84 ArE dodli, AA € (in vitro) oA
= cytolysis& B.¢lo] B} Quir¥, e, old
TNF 9] Xl ti AEXEAHS Aol $-83}17]00
< BA-l ok &, TNF7F azaQl gtans
Uehd 4 e 4% 400~ 500 u g/kg/day ol A%
TNF2] A4 E4 Wl 5ug/kg/day olgee ¢l
Aol F98 F= glct. oJd TNFe] A4 54& o
3lAx TNFeo| a3& JehlAl &7] $15td, TNF
FARE GAEF ojJA7| HHEAAHA FAXE
FodA TNFo 358 A FX1381= Wiol A
ZEAH?. o]F A= ZF, AL (in vitro)dHe]
A% 71 bleks 2], TNFol ZAo] oA
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TNF &8 =d 2A¥7} TNF f3271 GAE3
o o]YdET A TNFE] MEEA] W4& K

© 47 27t BasEm Jope, aeba, AT
qxe AFH AF-SFHNEF(WEHII64) o] TNF-a
FAAE retrovirus vectorE o] 88t o3l o]
o Ao TNFo di& 24 A=& vus] Bt
t}. 2glx, §-Axte] AAF(transcription) #3& =}
W3l= Aoz %delA actinomycin DE A aldh,
TNFo] A& HojAld TNF §#x} ¢]9] WEHI
164-TNF A£3F7} TNFd| tig Ao wsist A
7R Agsingich. 1 A3, TNF #3132} oQle
2 TNFe] Az oigt JAge gs5ge ¢ +
At 28)il, actinomycin D& Helsld TNF
FAz} o]glo g QI3 TNF dist WAL 91 oA
TNFol di& 248 Bo|A g8 #lsidr}. et
A, "R fHAte] HAlgA o] TNF#-H=ke] o]¢]
o2 Q% TNFo) digt WAL ES53k= 7|3 #o
g Aoz 328 5 Ut} ol9} 2L HApale] A%
AYE IRz 97 BnES 49 wd, TNF
FHAE L929AIE o o]gaiA] €& L929-TNF A
3+ TNFol| thal] ¢ o] Ad Aol np
oA Y& Jepttn Bangh d77) e,
3, AR #HY HEF0] TNF-a #3048 ol{dsl
I A (nude mouse) ol U3 Axt FFo| A%
o] JAHAXT 9MYe] AUME HuFHog:=
FY¥ AEEC] Hol YAtk Budt AFE o]l o
T A3 "TNF #72}F o|]]F TNFol| thgh W4 §
5oz 9% 4 A ol fARlzle &Rt
o] AFtek 21 71l oA AF} vpHdY L &
e g Ao TNFY Aol e AlE
FA ZR-75-1(AH 49 AIZ5)E TNFE A&
Z2etHA  Alduigsid TNFo AL Hol=
cloneo] &d3=tl o cloned HeHoz viYy
7%, TNF] A€ HolA = clonedlx] TNF&
BAstA] 9 AlxF7} TNFE gaksls AEFs
g BastgoH?. &, visedt AF2 TNFo| 72
FAol & AEFQ L9292RE] He ujckslo]

TNFel W42 Hol= cloned! L929rol4 TNF7}
PAEE BaBATO. oPe A7 RREE B
A sl TNF #7848 oldstn waxA
TNFE& En8]31A] 318 #3889 TNFel tisfir] dopgd
© AEE Ado] 2ulgk TNF gk oha) 9%oA
Fo4% TNFell e 2 Fojgks 3L o= 3=
A4 7l 22N o AFoA ¥ &
AT

ol A-oA TNF §3zte] o]dF TNFe gt
W4 53 He 71ds 9RHez A& Uy
 FE3A GA v {FAzle] HAE TNFo|
e Wd 85 713 #og ez Holn FF
TNF gt WA g5 71l disixe o I+7t
gg 33t

TNF f34} o]d& AW (in vivo)ell 4ds 7
£+<, TNF ##AE tumor infiltration lympho-
cyte(TIL) ol o]gJ§F &=} X5 Al=3ta e AY
o] I digt &  QUrt. EF B|E AAY A
TNFe] dig] o] gl WAdE vellle NS
2= TNF {3218 28 39 AdvelA g4 &
Ao AAjge] HauE T . o] A7 Azpb= A
Aol M AT 2RE dEE TNF7l A2 o]
& FHAQA AESY Zgo] opd AEAYL W
HoA| o] FYE B WPos IAEe] AU A
F& qATTGn ALY F 9, & =8 I F
#7} I Ee) TNF R-AAE o]gsle] 2&#E TNF
7} A X MESHE oA dY ERE V]
e Alme TNF f3xte] olgez ¥V}
TNFe dig WAde 584 gozM g 7|ds)
A9 F¢ adfole A7} UL W o)A, INF
FAA} olgell <2k AUl ZHE A et Aol
Hr} o] A7t dastelet AzE. By opug,
TNF #3828 ojghte TIL ZH$ AAYelA
TNF &3z} ddo] 7|hg Hxol £ vlx= ZA71
QoA M EF =KAol tfg TNF §-82 o|dnt 2
o] AAY Aol B} o dyrl o F Res 47
Hh.
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el PN

kA1) (tumor necrosis factor ; TNF)+ o
F3 FESA 7152 7 lel 2 F A
A 2389 TR Ptages deigel A FgaA
Zge] 28% dios B 2ow 9. 23
v f-37) o]}l Zled EAIZ A Lo GAIE
FARE 0]YE AT F o] hA] #zle] AU
ol A3l We] ATt FF& %1 vtk a2y
Aase) BA d7E XFE o8] QTN TNF
7} ol X E TNFo sl WA e Bole Ao
2 FHEY o] 54 V1A E Hsle el F
SR ES olsfE Wiln Ko} &R FAaAA
SHE AT vie- F8F Az AdEd.
A2 TNF {34} o|qld] w& gAEe] TNFo
& F5 Ao M2 Holdu]d e o] Hejst
= AE FH3ta & A9E s

I

TNFo| ZA4e Hole AFH HRSE Axsd
WEHI1649)] TNF-a §3*}& retroviral vectorZ
o]&3le] olgistn TNFe] W& Ax3le PCR,
ELISA, MTT assay® #<glst3li, TNF |-3Hx7}
o]q]¥ A E(WEHI164-TNF)E& TNFeo] A& 1B
oj=x] QA MTT assay= ZAZ3lgct. WEHI164-
TNFAI£& transcription 2AJ4]¢! actinomycin D
9} translation 9A|A¢] cycloheximide® 32|+
% oAl MTT assay® TNFeo] gt 2pAlo] w3l
& HoleA #elskqict.

4

1) TNF-a #37} o14] % 44 &l

PCR& A3% Aa} TNF #3827} olgld WEHI
164-TNF M| ¥F= 790 base pair =Z7je] 2%
DNA band& B W ZAEFE HO|R] glolA
retroviral vector& olg% $3z} o|ge] DNA 4

FAA olFFLTE AT F£ YU aEm

WEHI 164-TNF¢] ujdEdois TNFLE
ELISA¢} MTT assay 2 £33 23, 4893 &
A& AY TNFE 10.9+ 1.47ng/24hr/10%ells 43
e & 5 At
2) TNF 447 o] ¥, SHAZe] TNFel it
A wlm
TNF 3% 100ng/mlo)|x BAZE 73+5%2] A¥
=4& 89l yhd WEHII64-TNF HZE 3+2%9)
AEXEYE Ho BAHSE fosiAl(p < 0.01)
TNFef tigt AL 858 ¢ 5 At
3) TNF $-47} o]l ¥ 53 TNFe) digk WA
Tk}
WEHI164-TNF M¥E& actinomycin D2 &%k
72< TNF %% 10ng/ml# 100ng/mlolx Z}2}t
24+7%, 441 6% MXE/4E XA controle] 6+
2%, 17£2%E0 SAHcs Fesil(p < 0.01)
TNFel digt #pide] RiAos EHS LY
4 9dch. 28)Y} cycloheximide® A 2] 73%-¢)
A TNFd izt ZeAde] H3s 338 4 9
.
B
TNFeo| 7448 Hols FAMIEFS WEHI649
TNF #3248 ¢ldsled TNFE 233sA319e o
2 AXE 2 TNF tis] S 5sAIE o
& vx|e] Woleyde] §H4do] Uy AAE Ao
wad.
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