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= Abstract =
The Role of MnSOD in the Mechanisms of Acquired Resistance to TNF

Hyuk Pyo Lee, M.D.*, Chul Gyu Yoo, M.D., Young Whan Kim, M.D,,
Sung Koo Han, M.D., Young-Soo Shim, 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 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 ¢DNA 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 io evaluate the role of MnSOD, an antioxidant enzyme, In the acquired
resistance to TNF of TNF-@ cDNA transfected cancer cells.

Method : We transfected TNF-a ¢-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 the changes of MnSOD mRNA expressions with Northern blot
analysis.
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Results : The MnSOD mRNA expressions of parental cells and genetically modified cells of WEHI164 and

ME180 cells(both are naturally TNF sensitive) were not significantly different. The MnSOD mRNA expres-

sions of genetically modified cells of NCI-H2058 and A549(both are naturally TNF resistant) were higher than

those of the parental cells, while those of parental cells with exogenous TNF were also elevated.

Conclusion : The acquired resistance to TNF after TNF-o ¢cDNA transfection may not be associated with the
change in the MnSOD expression, but the difference in natural TNF sensitivity of each cell may be associated

with the level of the MnSOD expression.
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APRIRIF ool RSk HIE-L &3] st o
o 3 Wy 7lAd digh g5t &) APsn
YA grEol & FEo @ol Holle Aot} ¢
9] AgRAA Fad YA ES I F93eta
Hol Algso] govt AFA usistaye A4l
S35 gUAld NA4E 7P Sal o) dedoez A
guA = AP0l Ak ¢e] A8 o] A=
Wiog FEuy gl Zo] fAALEoR?, FY
HARIARE Za 8 4 cytokineF shiol)?,

BCG(bacillus Calmette-Guerin) 2 @Axx)g+ 4
FHell WSa(endotoxin) & & 3§ Q& AN &
%) HAAE FrEsie 4] AHY FUYHARIA
(tumor necrosis factor : TNF)2 H3EY o},
TNF7} o] Ao dising ) viejely HEs
A& Helo] gz nt o HHE olg3ly ¢
AR AR dAddos & g e wiris
AzZtd agow @AM BrSEHTE Aol %
A, ol3g FH3] ) ol e Fadjnt
ZgatA ¥ EFoz AT 3453 1dg Hols ¥
2 BESA Wi ol8dte] Alde] TNF $38RE
retrovirus& vector® o4 & cell lineo] o]UA]
71 Aol 7FsskA HAHP.

#HAL AAEY AP TNF §AAE ojgduke
A ¥ TNFo] AE5Ael] gt ZeAd ¥iste o

o7 TNFe Aol F AE= TNFo W3S
BRItk o] ZEden?, I 34d) vlx]e f4
Zte] AARRE et o Wold g do] g
Rolghz AR A out® aAo] FUA FA A
QA 71AE g YA & Aot o]#E g
713A¢ glE A& ARl FYRET ] oS ¥
37|98 A Bt e} EAQ cytokined o83k
et ARt HE MR vl Fag FAe Azt
5E Hioloh

TNFe] HZ2E49] 7]dez ;F47l(oxygen rad-
ical) 7} F31 AZsm gl wp?, TNFo 2
FAol g AEFets ve] ARk n]]A] Rk
=9 TNFE A2j3la thgoll TNFo] o8 Alx s
o] Zagths Bl 'Y, o FAHEFIAN
IL-1oi} TNFE Aejstd Fistashe] shiel
MnSOD(manganese superoxide dismutase)Z§
o] F7keka @ TNFol o)¢ AES4o] Radehe
BRE ¢lo]'® MnSOD7} TNFe) thet vlagel Bel
¥ 7hs4o] 2 v, TNF #2748 olge} TNF
& 498 5Hg g Axe] TNFo g )iy

5% MnSOD&j B8 S71 o Aol 8¢
2 4 A

olo] AxEL MnSOD7} TNF {47 ojql¥e]
Alxe] TNFo tigt 85 Yol feddie A& @7l
As] TNFo djg ZpAde Geldte o8 dAxs
(cancer cell line)& tialo= TNF §4x} oy A
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%2 MnSOD mRNA¢| ¥d =& #a3t).
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1. MEZF2} vty

o] A= 47x9] AUA 2 BH 7|9 A EF,
Z AF M2 M¥EF(murine fibrosarcoma
cell line)Ql WEHI164 M¥F(ATCC CRL #
1751), 94 =352 M ¥F(human mesothelioma
cell line)¢l NCI-H2058 A|#F(ATCC t|%=E A
¥3F), Al vAAEAY MEF(human non-
small cell lung cancer cell line)Q) A549 Ax=
(ATCC CCL £#185), 904 A%< A¥£3F(human
cervix cancer cell line)¢l ME180 M ¥3(ATCC
HTB #33)% 471X|9] AXFE ARS-3lt)

Z+ AlEFe} TNF £4x2 3938k retroviral
vector® ¥3%38l= pLT12SN plasmid, 18]1
packaging A|¥F<9 PA317L v ZFYPRAY
(NIH)ellA 4ict. ZF Al E3= RPMI-16404)#]o]l
10% $e1E€33 WA (sodium penicillin G
10,000U/ml, streptomycin 10mg/ml)& H7}}e]
37C, 5% COxuje}7|olA] vt

2. Retroviral vector2| A4k

E A¥oA AR-E retroviral vector: Moloney
murine leukemia virusE WEHA|Z] Ao=g,
Moloney murine - leukemia virus®] gag, pol,
env gene thAld] Algt TNF-o §-#z1e} A& g2
$ 2=} (selectable marker gene)$! Neo® §-Hx2
AJ8le], retrovirus®] 5’LTR(long terminal re-
peat)o] TNF-a §&HAE promotedti SV40
promotor= Neo® §&2}2 promotedt= S HAH
o} A}*!19, o] retroviral vectorE calcium-phos-
phate HAHo| <A} packaging cell line<!

PA3179¢] transfectionA]7] ¥ neomycin ana-

logue?l G418(0.8mg/ml)& x &= wx|o) wlok
st {HA7} oj]lE cloneg AMalgith 2d o
PA317H2E A7 10cm dishell wj<sle] dish
60% A& B2 A =HE sjAE 151y
. ThA] 24 A7 vll9F 3 PA317A|EE efok3) uljok
Ae 0.22um HEE ZA AA| AlEel] T 724
£ A d AEA retroviral vectorE dlom A

o AHgsb7] A —70C el Lol skl

% ok 42 L ot de

3. MZZoll TNF 7Xx} ozt M=y

Zr N xFE didFete] 27 10cm dishg 70% =
A9-A AebA —70TCo 2 AgEdes AEA
retrovirus vector& 3= vjdHo s wFslo
polybrene( HF5% 8ug/ml) & H7lshiL 3¢s
o+ kst thed retrovirus - ¥R E Ha
I RPMI-1640c 8 uliro] 24A7F F71 widsted
ot 2eauA G418(HFEE Img/ml)o] X3Hg
v Aol A wjekste], Neo® F-HXE M HA] F4zt
(selectable marker gene)Z 3te] TNF $-Axpt
ogE AlEe Aeg Aleigit.

4. TNF 7%} o[ el

A8 g4} AE] genomic DNAS] TNF £#z7}
old= A= FHEAAN NS (polymerase chain
reaction, ©]&} PCRZ ¢F§h) o 2 #9159t

TNF #3x o|& #ERistazt s & AlEs
(WEHI164-TNF, NCI-H2058-TNF, A549-TNF,
ME180-TNF), Z1glx Ztzte] = ¥3F(parental
cell line)dlA genomic DNAE tlg3} 7-& Wi
o2 Z239rk 100ug/mle) proteinase K&} 0.5
% SDS(sodium dodecyl sulfate)Z 3= di-
gestion buffer ImlZ 10cm dishol| 2 A ==t
Ao Ya olg]xg] &F & microcentrifuge
tubedl] 71 ¥, 12~16A12F F<F 50C oA ¥Hg-A]
At 1% sample?] 1/24%-3}9} phenol#} sample
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9] 1/2%-99] chloroform/isoamyl alcohol(24 :
1)& ¥ A8 4ol FIch 28 e 6,800g2
1087 93% 3 4598 9493, phenold} chlo-
roform/isoamyl alcohol 4] FAL & W o] =
slgict, olgA d& Aadd] 7.5M ammonium
acetateE 1/2%3 Z7lskw, J&F HBAS 100%
ethanol & sampled] 2d] Bug Fr)sted DNAV)
ol WAL &AEYn, 1,700go0M 287 943
Fd genomic DNAE 99},

oj¢} go] 323} genomic DNAE PCR9 tem-
 plate® Attt zEim TNF $3x4 88
retroviral vector?] Mel¥2loz A3 Neo® &
Aztel AR 97 49 (Neo 1, Neo 5)€ primer®
oz Hx PCR(95C 14, 64T 18, 72C 184
308 WS ANasigich Als) ¥ 1% agarose
gel2 A7|9EA7] ©& ethidium bromide® ¢4
3tod DNA band& #33igich olmf &4 dizs
(negative control) 2.2 Z5F52 TNF #AAE o]
ANAA Be 7 RAZFEE o183, 4 o)
ZF(positive  control) 0.2 B HYd] o}&F
retroviral vector& ¥3§8l= plasmid¢] pL.T12SN
2] DNAE o]&3lth

5. ELISAE 0[S O[2lEl TNF S} ¢l 8ol

TNF §3847} ojd8 AEF2RE TNF7 @8y
o] A=Al TNF ELISA  kit(R&DA},
Quantikine™ human TNF-¢ Immunoassay)&
ol-g-3led Z333irt.

TNF §349] oj9le Awstn G418z A )
43 Z+ A EF(WEHI164-TNF, NCI-H2058-
TNF, A549-TNF, ME180-TNF)Z& 10%}4 24
5cm disho] vj=x]e] <o) ImlE =S 4lojA] 24A]7k
E<t it TNFo & ELISAE olg3le] 248}
gt dzFes 7 pAERE BUd Udee A

2 g do] TNFE Adsher] vlasiglnt.

6. DMES TNF FXX olg! MES] TNFof| cist
Z4d 5d |

7+ 2 EF9 TNF §3x71 o€ ANEFE 42
welld 10528 96well plated] A& F 1247k
wjorst the TNF(GenzymeA}, recombinant hu-
man TNF-@}& #H2%57F Ing/ml, 10ng/m),
100ng/mlo] S5 welld] A7}3l4ct. 3647 F
7} visF F A AMRES MTT assayg &484
. & MTT49(2mg/ml) & welld 50418 Y1
47 B 37T oA vt = 200g 108 |33
of A2 Blg]at DMSO(dimethyl sulfoxide)&
150 /well W1 15587 E50] Am 3154} wjoys}
o] microplate®=7](Molecular DeviceA}, Ther
mo-max) & 540nmolM FI=E FHsYeH A
FAFGE (cytotoxicity) & thegd} o] T8ttt
cytotoxicity( %) =

( ____optical density with TNF

optical density without TNF) * 100

7. BAZ2l TNF
mRNA &3

FHA olgl MES2| MnSOD

1) 28 =2

Z A xFe} TNF {38271 olddd AEFE 37F
10cm disholl 2708 wjgsted 7ol A& =2 et
9, 2 F shthe BEe vgdoz uidd e dopF
3, ¥ &l HE =% 10ng/mle] TNF(Genz~
ymeA}l, recombinant human TNF-@)& %3sh=
ok oz Zolo] Fgho] 12417 ViR wjgE
3. ZRNAE #23}9 Northern blot analysis&
A3t
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2) Northern blot analysis

ERNAS9] &2+ Chomczynski®} Sacchig] sin-
gle step acid guanidium-thiocyanate-phenol-
chloroform F&W'& modifyt GIBCO BRLA}
9] TRIZOL® reagent® o|&3lt}.

259 vjA|E A)Asl2 phosphated buffered sa-
line(PBS) 2 2% #old & TRIZOL reagent
1.5mlE $ol cell lysate® wHEo] ofe]y pipette
€ %7473 1.5ml microcentrifuge tube@ &7
AF2ojA 58 H#Ajstar 0.2mle) chloroform& 7}
shod 1627 MAl 8t Aol 2~38 vjus}
i 12,000g 4xoA 158 HHse] A22E A
tubeol| &7)32 0.7ml9] isopropyl alcohol& Y1
4ol RNAE precipitateA]7]8A A-2oll4 108
whlg & 12,000g 458 1087 438t Ak
& #g)32 75% ethanol Iml2 RNA IAEL
Hgty, RNA APEE 93] E718 29
DEPC-treated water & so0]3 Haksie] t}& 49
o AME-E W7bA] BF HFc)

339l RNA(5ug)E formaldehyde® 3-831=
1.2% agarose gelol] Ar]9d%sle] Relslm RNA
& capillary method& ]85}l nylon membrane
© 2 transferA]7]3 UVE A3t AT

l..

A A )

OncorAke]l  Hybrisol™I®  (containing 50%
formamide, 10% dextran sulfate, 1% SDS,
blocking reagent)® ARMEEl  42% 1A
prehybridization-& 31 PromegaAl?] Prime-a-
Gene® labelling system(random hexamer')-<
o]83te] P labellingdt MnSOD c¢DNAE 4
42% 16417t hybridizationA]7]31 washing solu-
tion(solution 1 1x SSC/0.1% SDS 15%, solu-
tion II:0.1x SSC/0.1% SDS 15&)o=z Mol
I intensifying screeno] E¢{9le X-ray film
casetted] membraneg o] —-70E9A 347}
autoradiography 2 A|8§3}l1. laser densitometry
2 A 395 BF) RNAZ 2950199

house keeping geneql fF-actin cDNAR 2
membraneg& ThA] hybridization®  autoradio-
graphy, densitometrydted 1 relative densityE
7WA3 TNF 42} ol #5F 2 TNF Hg] f-5o
wE mRNA T xpolg wlwsloirt.

8. Zint 2A

1. DNA $#ZojA| 7Zx} o|2ie] &l

N

EAEF TNF f347F A= o]y=ie A
E sl 998k L genomic DNAE 7ix|1
PCR& Ajgdatgd i, TNF §384& oldr714 @&
RA ¥ genomic DNAE 7}4 i PCR AJsisth
A7 kA thEEQ pLTI2SN(TNF)E PCR A8
g A I Ar1GEse) vmstgok(Fig. 1).
Z3t TNF §32x7F olgdd M3 (WEHI164-
TNF, NCI-H2058-TNF, A549-TNF, ME180-
TNF) 2 A4 diz+*¢ pLTI2SN(TNF)+= 790
base pair =7]¢] A% DNA band& Hol: whd
2A¥39 WEHI164, NCI-H2058, A549, ME180
M EFAAE 790 base paire] DNA band’} Ho)
A ¢¥o}Al retroviral vectord o8-8k S} olg]
o] o]FH LS U & U

2. ELISAE ol8% O|El TNF FMXje| Ty
SEo w gel

INF §3827F ollel MEFE wFd W 43
ol4] ELISAZ TNF& £3% Z3}(Table. 1),
WEHI164-TNF A ®&  1.91+0.12ng/24hr/10°
cells, NCI-H2058-TNF Al ¥+ 3.63 + 0.20ng/
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1,%3m A
8720 =

! size marker

: contamination control(DW)

: positive control(pLT12SN(TNF))
: WEHI164

= W N
o0 -3

: WEHIL64-TNF 9 : A549-TNF

¢ NCI-H2058 10 : ME180

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

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+013

*ND : not detectable

24hr/10%ells, A549-TNF A¥3¥ 3.90+0.05ng/
24hr/10%ells, ME180-TNF M ¥& 3.91+0.13ng
/24hr/10%ells2] TNF& Q2si9c), 9, 2AE
9l WEHI164, NCI-H2058, A549, ME180 X
© TNFE& A% 7153 8225 A481A) gttt

3. TNF R%X} o ®%, etMlE2] TNFoj chgt 2

a4 el

TNF $27 o]g] HFe] TNFo vt AlxFe] 7+
FA (A ZAVEE)S TNFo| 35 Wl o) vz
9 (Fig. 2, Fig. 3).

WEHI1642] 7% TNF %% 100ng/miojA] 24
¥ 82.9+0.7% 9] AEEAHL B vl INF &
A} olq] o= 20.3+44% ) AEEHL Bl &
Aoz fod o7t U3L(p<0.01), NCI-
H2058(12.0+3.3% W 0.7+1.2%, p<0.01)s
ME180(55.8+1.5% © 2.2+5.1%, p<0.01)%
apol7t diont, A549(27.9+1.8% of 22.9+3.0
%, p=0.0686)= el o7} §idctk. NCI-
H2058% A549 A|¥37} TNFo ulmz YAE B
otk g mejshd Holx TNFo] Z44e Ko
& AZFME TNF F8x71 o) $ #pile 2
AzFo] vjs] TNFe] 2§ MESAel FHE WA
& H5%e & & A9
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-----NCI-H2058-TNF (p<0.01)

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

after TNF-a gene transfection.

4. TNF §HXt o|ed MESl MnSOD mRNA i3
2kAl (spontaneous & with exogenous TNF)

4 7 BAEF TNF #3217} o] Al x2S A
exogenous TNF g %2 ve] MnSOD
mRNA(1kbp) e} @& =& F-actin mRNA 2¢g
o digt A densityE 7FA 5L vlwatHrk(Fig.
4, Fig. 5).

BAEF7E TNF #5449 WEHIL64 AlEF9}
ME180 A|¥FoAM+= RA| ¥ exogenous TNFZ
Agg zojut, TNF {FAAE olgF A(with/
without exogenous TNF) ZFo|A 7|A el
Hj8 MnSOD mRNA #de] Z7}5]%] 99kt

ZA¥EF7F TNF WAL Hoj= NCI-H2058 A £
F9} AB49 N EFMe= ZANEE TNFZE e
w MnSOD mRNA Z#e] =7 $71814%, TNF
|- AAE o]Yg A (without exogenous TNF) o)A

T 714 A"l Bls) A3E] Tk, TNF
Az}=Z 0]9Y3 Aol exogenous TNFE 2|3t 7-¢
o= TNF §2zE o]dg A (without exogenous
TNF)d] vlajA= 3712 ¢l MnSOD mRNA ¥
o] Z7k= Sl

Uk

1

19801 At %9 retrovirusE ©]&-3 A=A} o[]lo]
Azg oy, Il AF XBA7AA retrovirus
£ o]&3 AR ol WhHo] AmEIL g},
Retrovirus& o| &3t #3#} o] o€ F&2t
7} 22 A9 genomic DNAJ] 49lElo] z|&d o
2 o]y A LAY A, EYHA W
Hojutl g8t W o g FAXE oYl RET
A7} o] Eo| FE AHo| oA HZ YFHos

Ao
$2HE f44 o]YS hF-E retrovirus & ©]-8-3
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100

0

754
<
@
-
2 —— ME180
[&] 504
< 'g
g
5\ . , —e— A549
25- } o AS49-INF
(p=0.0686)
0 Z . —o—ME180-INF
b ] 10

TNF concentration (ng/ml)

100 (p<0 0D

Fig. 8. Comparison of sensitivity of A549 and ME180 to exogenous TNF before and after TNF-

a gene transfection.

FAA olgdyge 21 vk 8l retrovirusE o]
£ -4z} o9& AA YoM FAH Fesle] 7Y
AR s 3 &gl vl WEd, 44 i
retroviral vector o|£-3le H¥o] §H=}le} o]gl
& AE F A9AGE AR 3 (host) o FYsh
T e &k add), o) B ojdd #AA
7 TNF 59 AZS4el & cytokined %4 uj
go] EAI7F Hp,

Tumor Necrosis Factors 19754 A#E BCG
2 A O USAE FojN 4 BFHY ¥HY
oA BAZ olef, o= YA AA W(in vivo)
dre 284 e gosim, A 9(in vitro)
AME cytolysisE Ho] ¥WaA us. e,
old TNF¢] ¢hi o] thgh MEEAS Ao -4
7l BAAe] it &, TNF7 53449 3¢t
2AE vE 5 de 43 400~5004g/kg/
dayolx@t TNFe] AA 54 go] 5ug/kg/day

odoz A FAE ¢ gloh”. ojd TNFo A
2l 4% 93HA TNFe 238 JehliA 37 9
Blod, TNF F2AAE AT oA 7l HEA
A HNE F9ojAt TNFO 358 &4 §A3}
£ el ARSI, od A= 3, 44 (i
vitro) el A 7| vpeh= ge, TNFo 7
FAo] lojA] TNFof ol &9 mAE7F TNF £
AR} G EF oYL YAl TNFE AES4
of YA Bk 97 il Radn Yo,
TNF §2879) o]y TNFd uiAde =HAE Mz
o fdAe B (transcription) FR& Ageis
Aoz oA actinomycing A213d ©}A] TNF
o g Z5AE FESRE Ae A2 o] §
Suidell= ojd PolgulFe) de novo F40) 48
Aolgke #HA AxEe It Y,
HEKC293 M¥Zo] MnSOD sense c¢DNA9}
antisense cDNAE Z}7} 0]¢]3}e] MnSODIE &
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MnSOD

Lol AT = 1 U1~ T
P-actin el ewee e QICIQNEGD
1 2 3 4 5 6 7 8§
\YY W-T M M-T
*1,3,5,7 : TNF(-)/ 2,4,6,8 : TNF(+)
~
=% 120 04 102
2 & 100 88 OTNF()
g5 80+ B TNF(+)
=2 604 31 )
[ (@) 36 -~
2 2 40 3377 3loy
S '
WEHI WEHI- ME  ME-
TNF TNF

Fig. 4. Comparison of MnSOD mRNA expression before and after TNF-a gene transfection
{without/with exogenous TNF treatment)-I.

ZA5 98 ] sense cDNAZ} ©]9]Ele] MnSOD7}
pEEE Mxe TNFo gt Wjge] Zvlsta
antisense cDNA7Z} o]3i5]o] antisense mRNAZ}
28" Axe TNFd| gt Zrpdol Fvisivke B
% del® MnSOD#E el xjo|g TNF $##} o]
%] TNFol gt F5Ujd¢ disinax & 4
ge Ade.

o A3 A Aol TNFol| #2<24d¢l WEHI
1649} ME180A|¥: RAEd TNFE AHosiz
MnSOD mRNA o] 7|7 Agluch 27454 o

oro.
=

e

oluig} TNF §3z-E o]qlgh AlEFofA]
TNF Azle} #Aglel MnSOD mRNA ‘'#o]
Wshh 19, A4 Adeell A TNFo WAS Kol
NCI-H20587 AB494|Z= mA¥o] TNFE Az
& wh} TNF {845 oIk 3l Z5olA MnSOD
mRNA W&o] =7 Frislgict. ek MnSOD+
227} 71t TNF -3z} o19%] TNFof of
& F5el 71de gefsly] Hrke A A
WAl BAZ Aok B 4 dAm, A dujellAl
WAS BolE Al¥E7E TNF( 3l 2IE 2ple]

AA
T
Wi
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MnSOD

e Lo .

1 2 3 4
H H-T

B-actin ”ﬂﬂf =Y

*13,5.7: TNF()/ 2,4,6,8 : TNF(+)

_A_._‘?}_!}
o i ~1

,:mn
5 6 7 8

A A-T

~ _ 622
< o 70 611 573 CITNF(-)
R = 500 F 396 WINF(+)
Q =<
U o 400 F
= e 00 F 196 147
(¢’]
Q (‘.:’3* 100 | [_—I_A
5 < 0 : : :
~~
NS H2058  H2058-  AS49  AS549-
-’ TNF TNF

Fig. 5. Comparison of MnSOD mRNA expression before and after TNF-a gene transfection
(without/with exogenous TNF treatment)-I1.

AARAE DAY =2 o] et ukgo
2 MnSODE ##A7lE= Rog osgrh
MnSOD cDNA ol¢] 978 & Wong &
MnSOD7} TNF Aol that vy} B4
2227 233 v YATD o] WA 4g)
AEF9) TNFo] 2447 WAL = subcloneS
& 7ML A73Y Boss 58 TNFo sk WA=
MnSOD mRNA @dsh= QudAs 2asix &
Stk Bad ul ol Fuji o] AN
TNFL} IL-18% 98 E4=2 EEL AF9E

g TNFel Y4& Hole= ¥ MnSOD mRNA
o] 27l 2 E oLt TNFo| 2448 Kol
AEE Z7PF fFESHA oo} & A7 AEde
AHE Bag v v, B&d Wong 59 0#—?
Z}ZJIOHHE MnSOD 9] level#} TNFo] tfgl Z<=4

< 83 vl#skA] kol MnSOD o]eje] T& o]
Sl Ho] o] #dg e AU,

ol dFeA TNF fdxte) o|9iF TNFo gk
WS 858 =He 7139 MnSOD9] #8589
W BAEA] gevhe A& IWggleng gE
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ol wae] the $7h4Q 977k Bashict
2 o

el
FUN AKX} (tumor necrosis factor ; TNF) = t}
¥ BESA 7|5E 7HAA le uh 2 F AA
oA F8E T I AR Uvige) AT I
ey Fog difor AL wow Qo
A 53R olfle] lEd FAZ A QoA A
ol F22} ol AlAF F olE ThA Fixle] A
W ojdehs Wge] Ao FF¢ ol a it}
ey Mg HAY AFE X} o] AFA
TNF7} o] M EE TNFof dis] WAL Bolx=
Aog FHHUI olole Al2o] o] dhade §4
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49 718& Bl o] FUBES ol g HIln
wot BoAQl Peb FARLEE AL AG oS
8% A2 Yzt

A2HEE TNF {27 olqlell b2 ¢t £l TNF
of tigk 5, 47 AEA TNFo o) &
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MnSOD 9] ##e] Wiy} doshs A& FHstuAt
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S
TNFe tjokgt ZeAdE vole oA 2 437 7149
4712 MM ESF(WEHI164, NCI-H2058, A549,
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o]83fe] o]istn TNF2| W& Aj=sld PCR,
ELISA, MTT assay2 313197, TNF 4827}
olld M ¥(WEHI164-TNF, NCI-H2058-TNF,
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o9 AZF o]l MnSOD mRNA 3¢} x}ol= North-
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ol ¥l WAXE3= Holx] golA retroviral vec
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et
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g 24 vl

TNF %% 100ng/mic]d WEHI164-TNFs$}
ME180-TNF A Z& EAHoZ §93H (p<
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3) TNF #3414 o|¢} AFe] MnSOD mRNA

oy
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MnSOD mRNA ##e] F77F B&=oy o=
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a2 E:
HEFo] TNF FARZ ojgjsle] TNFE L¥slA
e o 1 AE 2N TNFO i8] WAle 8=
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A Aol TNFo di8 7244 ¥ MnSOD ¢ &
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