Tuberculosis and Respiratory Diseases ZY 9 3F7]|2A#, Vol. 44, No. 6, Dec, 1997
O¥ HNO

TNFo| 3 W45 MnSODe] ool 3t d+

Agdista ooist yzdtnd 9 a7 AdTL

oY E*, 7AW, HIH, #YT, AI

= Abstract =
The Role of MnSOD in the Mechanisms of Acquired Resistance to TNF
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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 the role of MnSOD, an antioxidant enzyme, in the acquired
resistance to TNF of TNF-a cDNA transfected cancer cells.

Method : We transfected TNF-a ¢c-DNA to WEHI64(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-a ¢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-a 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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AFFRERAF o] ARBh= Hl&-& &3] Aot ol
oml 7wy y)dd] di¥ d97) #dd] A=En
AR YHajol & Fio Wol Felsls Adlolt). ¢
o ABAAA £&3 YA 8} A Pdaidte
Hol A= govt AEAHQ PUstayge AN
=43 getAlel WS 71 SAIlEL HEEoe s =}
il Ee SAI-el itk de] AR o] M2
Bgoz FEUT QI o] fAAayges?, ¥
HARIAL= 283 At cytokineF 3ol

BCG(bacillus Calmette-Guerin) 2 AX X3t ¥
Foll WSi(endotoxin) & & H 4L @HA &
%9 JAE FEdhs Edo] A FIHARIA
(tumor necrosis factor : TNF)2 muig* o)y,
TNF7} o8] Azl disiA] A4 oy AES
g Helo] &Rzt o]y AEE olg3lo e
A dlel= AEedld e s £ us e vk
A% Rgoz HAFogw Bibssicke Ao W
HAAD. o|AE FHI] A do] Sle Fiowt
243 & oz T F45% 1AL Holg £
2 AESH UL o83t Algte] TNF #dxE
retrovirus& vector £ ¢]4 o3 cell lined] °]YA]
e Al 7FssH =g,

A2 ARFES] dFNA TNF F-AAE ol
A Ee TNF o] NExEA40) o 2444 ¥3e o

o7 TNFe| ZAo] Id MEX= TNFd yAe
Hoke o] FREA o, I fAd vx9] $4
o] AR E 49 ofF olE gl o] dojg
Fojgl= AAPL A eH? 2Ro] FoiQlA] A F
A 71AS WA YA &L Fefoltt. o3 WA
718& gale e dukAQd FHUES ol8lE ¥
871948 A 9t olel E3AQ cytokined o] &%
Y HAALYE AT vl Fa A2 A
S& vlolr}.

TNF9] HE5/4e] 71802 427](oxygen rad-
ical) 7} 83 BZAE1 e wp''?, TNFo) 7
FAol e MEFE vg] XAFR Bl R
59 TNFE A3l tgol TNFe] <3 AZE
dol Za¥des Rt Ja'?, odf gAlEFA
IL-1o]x} TNF& ANejstd FAslase] shigl
MnSOD(manganese superoxide dismutase)it¥d
o] Z7k3ta'4'® TNFo) &g M EFA o] At
Huk 9lo]'® MnSOD7} TNFe| tidh WlAddll #e)
¥ 7Fs/dol Y& uh, TNF FARE o|yuo} TNF
& TEY 5¥& 29 Aixe TNFo dig YA
YEx MnSODe] &¥ F7vlel o ol 388
g+ AR

ol AxHE& MnSOD7} TNF f3A o[l e]
A ¥e] TNFdl| tig &5 Aol B3 A& 4]
A8 TNFo dig eAe gelshs o8 gHEs
(cancer cell line)& 4oz TNF #32} 0| A
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\¥9] MnSOD mRNA 9] 2d F=& #¥3l9.

chet 34 Wy

1. MZ5e} ek

o] d¥dle 471X Al ¥ AF 7€ FAEF,
2 A7 HA4%%E AEF(murine fibrosarcoma
cell line)¢! WEHI164 Al¥%(ATCC CRL #
1751), Al 3% A ¥F(human mesothelioma
cell line)q) NCI-H2058 M ¥F(ATCC v|E& A
EF), A v¥AMEHY A EF(human non-
small cell lung cancer cell line)¢l A549 A ¥
(ATCC CCL #185), QA %5+ M2 (human
cervix cancer cell line)¢] ME180 M3 (ATCC
HTB #33)% 471X9] N¥FE AM-3IY

Z+ AxFet TNF #3448 3458 retroviral
vector& X38H= pLT12SN plasmid, 221
packaging A|¥FQ PA317& o= IZYHAY
(NIH)A 42t}. 2t Al ¥3= RPMI-1640u) =]
10% $SeH 233 FYA (sodium penicillin G
10,000U/ml, streptomycin 10mg/ml)E& H7}3to
37°C, 5% COM S 1o1A HioFstalny.

2. Retroviral vector2| A4t

B A¥dA] AM-E retroviral vector: Moloney
murine leukemia virus& A¥AI FHog,
Moloney murine - leukemia virus®] gag, pol,
env gene UlAl] Algt TNF-g #-AAe} ¥ F2
§-AA(selectable marker gene)$! Neot §-AAE
Abelsle], retrovirus®] 5’LTR(long terminal re-
peat)o] TNF-¢ £dxE promotedlz SV40
promotory= Neo® £-FAE promotedt=E A=
o] gJt}*19, o] retroviral vector& calcium-phos-
phate Ao <oJsjA] packaging cell linegd
PA3179] transfectionA]Zl ¥ neomycin ana-

logueq! G418(0.8mg/ml)& T3l ulj R0l ui%
o] 4877} oYR cloneg Aestct. 1 o
£ PA317AXE 37 10cm dishe) #jeFsle] dish
& 60% A A=z A =HE wiAE 1@
th THA] 2412 9k & PA317THZE e U3 vk
4 0.22xm FEHZ ZYA AA A g g
Ae Ad AFA retroviral vectorE dgjon A

Aol AMgEE7] A7 —70°C ol B Baslch.
3. MZZoll TNF RZx} olgln M=

Z N EF= wgsle] 27 10cm dishE 70% A=
ALA AebE —70Cq B3 ZFHUE AYA
retrovirus vector& Ff-3= wjgddo s sy
polybrene(#%%5%= 8ug/ml)& Ar)skn 9%
ot wjFstsict. oh&d retrovirus 4 viXE We
i RPMI-16402.2 uHtoe] 24A12F 371 wigatsd
t}. zg|lauA G418(HEF5= 1mg/ml)o] TH€
wzof A wiFsle], Neo® f-dzg HdYHEA FH=}
(selectable marker gene)® 3lo TNF 83z}
olgdE ME9] Aeg APt

4. TNF S olg] &tel

A8 4 Aol genomic DNAd] TNF {2171
olYlE A=A = FHAEALAH NS (polymerase chain
reaction, o]} PCR=& 2k3}) o8 ER13}%c}.

TNF #4z olql& #lslua sl= 7 AEF
(WEHI164-TNF, NCI-H2058-TNF, A549-TNF,
ME180-TNF), 18la ZtZte] = A|¥EF(parental
cell line)dA} genomic DNAE tga e =Y
o2 22349}, 100ug/mle] proteinase K2} 0.5
% SDS(sodium dodecyl sulfate)E X3 di-
gestion buffer 1ml& 10cm dishel & 1A =3
Ao ¥u olg]xeg] EE v microcentrifuge
tubed)] &7 %, 12~16A17F E<F 50°C oA WAl
Atk 2% sample?] 1/2%3¢) phenoly} sample
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9] 1/2%-39] chloroform/isoamyl alcohol(24 :
1)& 93 MA3 449 FAch. 28 oL 6,800g2
1087 93% & 4398 43, phenolz} chlo-
roform/isoamyl alcohol Az} #}A& & W ¢ WHE
aldch. olgA de 4 7.5M ammonium
acetate® 1/2%3 Frl8tn, ¥4 2a§¢ 100%
ethanol€ sample?] 2u] Ru2 7}t DNA7}
o] - AFEE FUsAL, 1,700g04 283 ¥A
3la] genomic DNAE dith.

ol9} o] 3223 genomic DNAE PCR] tem-
plate2 Atk ez TNF {3z &%
retroviral vectore] Mel¥EAo g AL2F Neo® &
AAte] A& 47 4B (Neo 1, Neo 5)2 primer®
1wz Wi PCR(95C 18, 64C 1%, 72C 18%
303 wHE)g AHEIAch AP ¥ 1% agarose
gel2 A7|9%A)17] the ethidium bromidea gAY
&) DNA band& AL ol &4 dRF
(negative control) 22 Z§{4¢} TNF FHAE o]
YAFIRA e 4 BAXFEE o]83UEL, Fd W
ZF-(positive control) 0.2 B HAYd o]&F
retroviral vector& ¥§3k= plasmid{! pLT12SN
¢] DNAE olg&}art.

5. ELISAE o|&8t o|JEl TNF FTX} Wdd ste!

TNF $3z7} ojdde MEFa2E TNF7} 2Es
o] AaEi=x] TNF ELISA kit(R&DA},
Quantikine™ human TNF-¢ Immunoassay)&
o83t} &3 gct.

TNF fAA1e] o|Y& Ax3ta G418 A9 wj
o3t 7z} MEZF(WEHI164-TNF, NCI-H2058-
TNF, A549-TNF, ME180-TNF)& 10°/44 &7
Scm dishol] ¥x)e] o] 3mISI=S Aol 24417
E< A TNFel kg ELISAE o] &3l 233}
ct. Q2T Z RAREEE FY% WPes 4

2 WYAE g} TNFE AAshex wlmsieict.

6. ZAES} TNF 7&Kl olg] HZ2| TNFoi chgt
#+d 8%

Z+ A EF9 TNF {3471 ol9ld A23g 44
welld 10*41 X4 96well plated] A& F 1247
#lF5t th& TNF(GenzymeAl, recombinant hu-
man TNF-@)& #%%%7} lng/ml, 10ng/ml,
100ng/mlo} HxF welld] 71319} 3641 3=
7 8% & ME APGEE MTT assay2 23319
. 2 MTT49(2mg/ml)& welld 50u14 ¥a
42 B 37CAA wigt ¥ 200g 107 |43}
o] 39 gz DMSO(dimethyl sulfoxide)&
150ul/well ¥31 1583 EE0] 42 3159 vlYst
o] microplate®=7](Molecular DeviceA}, Ther
mo-max)Z 540nmojA FEEE SR on A
FAPS-E (cytotoxicity) & the-a} ol 33
cytotoxicity(%) =

(1 optical density with TNF
optical density without TNF

)xloo

7. 2AIE2} TNF #ETX ol H=E2| MnSOD
mRNA W&

1) A8 =4

Z 2AlEF8} TNF #3471 oldd AXFE 37
10cm dishol 2704 WioFstel A g A== A2}
W, 1 3 sy 259 sgfog aigl g dopr
a, E e 3% 5 10ng/mle] TNF(Genz-
ymeA}, recombinant human TNF-0)& Egsh=
vjggio 2 Zolgo] Fgdo] 12A vt wige
% HRNAE 3239 Northern blot analysis&
At
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2) Northern blot analysis

#RNA 9] F&dl= Chomczynskig} Sacchig] sin-
gle step acid guanidium-thiocyanate-phenol-
chloroform &g modifyd GIBCO BRLA}
9] TRIZOL® reagent& o]-&5}¢t}.

R5-o} A& A|A3}iL phosphated buffered sa-
line(PBS) 2 29 Moj\d ¥ TRIZOL reagent
1.5mlE Ho] cell lysated THso] o2 pipette
€ E3 A7) 1.5ml microcentrifuge tube2 &A
AeoA 58 W3k 0.2mle] chloroform& 7}
3l 1527 AlA EET. A2dA 2~38 9gs}
I 12,000g 4x=°A 158 A3 FFHE A
tubeo] &7 0.7mle] isopropyl alcohol® Wi
4ol RNAE& precipitate A]7| A 424 1083t
B3 ¥ 12,0008 4E2 1087 YAst A5
£ vgl3 75% ethanol 1ml2 RNA FEE A
gk, RNA JAES 938 &7 294 ¥
DEPC-treated water2 o]l Agksle] ol A3
o] AR Wj7hA] ¥F Rt

Zeko] RNA(5ug)E formaldehyde& E-§-3h=
1.2% agarose gelo] A7]YE3l] 25l RNA
£ capillary method& ©]&3}s nylon membrane
0 & transferA)|7]i UVE ARS3ted 1A A|F).

OncorAle]  Hybrisol™I® (containing 50%
formamide, 10% dextran sulfate, 1% SDS,
blocking reagent)€ AMREla] 42% 1A%
prehybridization2 3l PromegaAl®] Prime-a-
Gene® labelling system(random hexamer'§)&
o]&3ted 3P labellingdt MnSOD cDNAE o
42% 16A|7t hybridizationA]7]a. washing solu-
tion(solution I ; 1x SSC/0.1% SDS 15&, solu-
tion If: 0.1x SSC/0.1% SDS 15&)c2 oy
i intensifying screeno] o9& X-ray film
casettec] membraneg Yol —70%9A 3Y7Z
autoradiography & A|3}3}1 laser densitometry

2 At %3] $F RNAZ B3317]903

house keeping geneql fF-actin cDNA=Z &
membrane® T}A] hybridization®
graphy, densitometryd}o] I relative density&

autoradio-

M3 TNF #38 ol3] #% % TNF #2) §50)

w& mRNA $¥9] 20| vlmact.

8. @z M
RE AR 2YEE W + FEUARE Ve,
Zt w7t vl ARRE -HAE H8390.

g o
1. DNA $Eol|M %X} ollef &l

Zt ZA XS TNF {F2=7}F Aldz olgd=e A
E ¥Asly] $8e 1 genomic DNAE 71Xz
PCR& Al@3i3la, TNF #3828 oldAl7Ix] ek
B ¥F9] genomic DNAE 7}x]1 PCR AJ3§
A g4 djZzF¢U pLTI2SN(TNF)E PCR A3
g A A Ar19Es] vlwEck(Fig. 1). 2
23 TNF #3Ax7 o|d’ AEF(WEHI164-
TNF, NCI-H2058-TNF, A549-TNF, ME180-
TNF) 9@ <4 tz=79 pLTI2SN(TNF)+ 790
base pair =27]¢} A% DNA bandE Hol:= whd
2A¥3< WEHI164, NCI-H2058, A549, ME180
A ¥ S M= 790 base paire] DNA band7} Kol
A] ¢FolA] retroviral vectorZ ©]£3% 8-AX} o]¢d
o] o] R H&-E I 5= UM}

2. ELISAE o|8% o|glel TNF [Exte| CHi
+E2| W 8ol

TNF #3271 ole AZ2FE gt v 33
o)A ELISAZ TNF%& 4% Az (Table. 1),
WEHI164-TNF A|¥&  1.91+0.12ng/24hr/10°
cells, NCI-H2058-TNF A ¥ 3.63 +0.20ng/
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! 603bp

‘ 1 2 3

1 : size marker 5
2 . contamination control( DW) 6:
3 positive control{ pLT125N({TNF}) T
4 : WEHI1864 8:

NCI-H2058-TNF
AB49

H i M
: WEHILI64-TNF 9 A549-TNF
y © NCI-H2058 10 : ME180

11 : ME180-TNF

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
Ab49 ND
A549-TNF 3.90+0.05
ME180 ND
ME180-TNF 3.91+0.13

*ND : not detectable

24hr/10%ells, A549-TNF A|Z+= 3.90 +0.05ng/
24hr/10%cells, ME180-TNF A% 3.91+0.13ng
/24hr/10%ellse] TNF& AAlslgct. ¥, =A%
<91 WEHI164, NCI-H2058, A549, ME180 A%
= TNFE& 3% 715 $202E 4t gstct.

3. TNF RExt ol %, etMlZe| TNFoll chgt 2

=4 vlu

TNF #482} o]} A% <] TNFo tigt MEFe] 7
FA(AZAPLHE)S TNFo] 5% Wl ula} v
3194t} (Fig. 2, Fig. 3).

WEHI1642] 739 TNF % 100ng/mlojA =)
¥ 82.9+0.7%9) NEEAL B9l vhd INF &
Azl o]y FollE 20.3+4.4%9) AEEHL B &
Adoz fo% o)z} AYR(p<0.01), NCI-
H2058(12.0+3.3% o 0.7+1.2%, p<0.01)9}
ME180(55.8+1.5% W 2.2+5.1%, p<0.0l)%
o)zt AR e, A549(27.9+1.8% ol 22.9+3.0
%, p=0.0686)% o3 2oyl Ik NCI-
H20587 A549 M X7} TNFo) Hl2d WAL B
Athks He 123PE Holx TNFe Z5-4L Hol
< AEFAME TNF 48271 o) & Aale] v
A EFo] vis] TNFo| 2§ AESAd] Eaigh 4
£ 58S ¢ 5 dU
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—=— WEHI164

--a-- WEHI164-TNF (p<0.01)
-+~ NCI-H2058

100+
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—_
S
2
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>
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04

0

I'NF concentration (ng/ml)

----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 3%} olg] M¥2| MnSOD mRNA
kAl (spontaneous & with exogenous TNF)

4 71X BAIEFES} TNF #3427} o]§d Ml XA
exogenous TNF g &F=2 1}5o] MnSOD
mRNA(1kbp) 9] &8 H=E F-actin mRNA 4§
of tig YA densityg 7H1n wmstYrh(Fig.
4, Fig. 5).

BA2F7F TNF 449 WEHI164 AxFe}
ME180 AMEFM+= EAHE exogenous TNFZ
Helgt Ao}, TNF fHAxE <lgdd AH(with/
without exogenous TNF) RFo|A 7]z Aol
Hj3} MnSOD mRNA #¥o| Z715%] gttt

Al EF7F TNF WAE Hol= NCI-H2058 AX
F9l A549 AEFAMNE ZAEE TNF2 A&
] MnSOD mRNA @3e] =4 F71sk4 3, TNF
£32E 0% A (without exogenous TNF) oA

= 71A el vis el F7hEed, TNF &
AAE o]YF Zd exogenous TNFE Azl§t 4%
= TNF £-#dzE o|Y3t A (without exogenous
TNF)el vlsix& §715<¢1 MnSOD mRNA %3
9] F7h= it

o

1980'dt] Xol retrovirus& ol&& fHz} ool
A= o, FHZole AL XRA7IR] retrovirus
E ol #HA olq] ol A=Ei Qi
Retrovirus& o83 #dx} ol oY= 44
7} &5 A 3E4] genomic DNAC] 9i=o] 2420
2 oy #AAE LA AHT, B ¥
Hol} 33519 Hhio g FAAE olYsie AxT)
FAZ; oY g0l T FHo| YA HZ ddFe=

S48 4% o]g] H-E retrovirusE o] &%
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100+
754
—_
§
2 —— ME180
Q 504
. 02
8
8
> _ —e— A549
251 —o— A549-TNF
(p=0.0686)
Z - —— ME180-INF
0 40 1'0 100 (p<0.0 1 )
TNF concentration (ng/ml)

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

a gene transfection.

FAZ o)YHE 21t} 224, retrovirus & o
£8 424 olgle BA UellN AH et
AN Ag 2 mgol B wRel, BA el
retroviral vector2 ol&3ld A ¥ SAxte] o]¢
& AsE ¥ AL AH £3(host)ol] FY3}
= e £t add, o] AAdA ol fEx
7} TNF 5o} AlZS4o] Y cytokined B¢ W)
Ao BA7} Ao,

Tumor Necrosis Factor= 19753 438 BCG
2 ANAY gL WSAE FolA gL 4F 9 ¥Y
o A BAF o), o] YHES B W (in vivo)
M 28X IAAE dor)m, A 9 (in vitro)
A= cytolysisE Bee] BEA Qiohso. e,
o]dl TNF9] M| ¥ thit A XEAE QA &-&
37lolE BAdo] Ut &, TNF7F 233 3¢t
ERE Jepd F de £33 400~500ug/ke/
dayolXgt TNF9] AN A4 W&ol 5ug/kg/day

ooz AW T F QITt”. o] TNF¢] A
A BA& H318A TNFo| £38 JepdA 371 9
slod, TNF A28 GMEF ojgA7]ln dEA
AA X F9o) 4T TNFe| 58 A #A3
£ el A=A, old AT Z, 4A 9 (n
vitro) A@e] A$ 71diF vple ge, TNFo 2
F4do] lojx] TNF o8 %d =A 27l TNF &
AR GAI XS0 o]YEH L UM e TNFO HE54
o WAE Hitke 94F Zipl Rusx Qg
TNF f@x12] ol9l¥dl TNFe W& =AIE X
o] §-AAe] AHAM(transcription) AP A=
Aoz &4e]A actinomycing z]3}d t}A] TNF
of g A4S 383 AL HAFe =M o] §
SUiAdls ofd wWojuwde] de novo #Adel E
Rolgls #HA9 AxEe I AR,
HEKC293 A¥39] MnSOD sense cDNAs<}
antisense cDNAE& 27} ¢]¢]sle] MnSOD L ¥ &
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MnSOD

*1,3,5,7 : TNF(-) / 2,4,6,8 : TNF(+)

ldﬂﬁ

M M-T

OTNF(-)

B-actin
1 2 3 4
W W-T
§ 973 120 -
% =100 |
g5 80F
g 60r
& 2 40}
5 < 20}
2
X o
WEHI WEHI-
TNF

ME ME-
TNF

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

Z2519e W sense cDNAZ} o]¢l=]o] MnSOD7}
FEE AEE TNFo digt Wido] Frlsta
antisense ¢cDNA7} o]gl&o] antisense mRNA}
BEE A¥E TNFo tigh Z44o] F71rke 2
IE glo1®, MnSODE#e] xjo]2 TNF £t o]
3]%-¢] TNFo g J54E Agsiins & 4
B& A3t

O 4z A4d Al TNFe] 72440 WEHI
1648} ME180AIZE ®AE TNFE Hsiz=
MnSOD mRNA @@o] 713 ARt Z71514) &

kg nk ol TNF f-3zE olgd MXF oA
= TNF Hgle} #741glo] MnSOD mRNA 2de]
W37l g9, A Aol TNF UlA4d& Kol
NCI-H20587 A54941¥&= 24| % TNFE A
g o} TNF $348 o] A 2Fel4 MnSOD
mRNA 2do] =24 Z7bsigct. webs MnSODE
$-2)7} 71distg e TNF #-37) o] %] TNFof of
3 FS5de] 7|de Bedsly] Rk A4 A9
UAdel #A7F goka ¥ £ AT, A deilA
WAE Holx AE7 TNF( QKA FIJE =0l
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MnSOD - S| LU a
pactin wpgmemen | e we bl
1 23 4 56 7 8
H HT A AT

* 13,57 : TNF(-) / 2,4,6,8 : TNF(+)

OO TNF(-)
M INF(+)

573
196 147
58

SEolm m
= _
8 = 500 . 39
S o 40 F
_c\ﬁ . 300 |
pl: g 200 [138
Q ?‘,. 100
=3 < 0 .
~
N H2058  H2058-
N INF

A549 A549-
INF

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

At E BAIQloD)d =2HH old dF g o
2 MnSODE @37l Ao o)3g.

MnSOD c¢DNA o]§] 93+& & Wong 52
MnSOD7} TNF AESA4el the vhgel d45el
asekm 48 v YA 7o) H4Y Afol
AHEFe] TNFo| Z/4dz WAL He subcloneE
& 7443 d73Y Boss 52 TNFe] gt W4z
MnSOD mRNA Z3d#E Q#3#AE 443 %
sidckn Rugr wp Q. Fujii 9 Q7oA
TNFu} IL-18% 48 &4z NEXES A589e

W TNFe] Ul4d& Hol= Al¥i MnSOD mRNA
ge] 277l AEE0 TNFI 2444 Hole
AZEe F7P FESA oo} B deke AEsie
ZAzrg Bag v Yo, 2eY Wong 59 4T
AAAME MnSODS) levelst TNFol tigh 24
2 &3] vl skR] Yol MnSOD o]2]9] T} o
©ajdo] go] B 7HsdE ARRIAAT.

ol A4 TNF kel o]% TNFoll jg
WA 85l siE 7)8 MnSODs| 2dsH 9
Fe BojEA PEve A BUsgon e
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o] e e g F714 A7t dastio
2 o

Pimal PN
Z9F3A}elA} (tumor necrosis factor ; TNF)& th
¥ A8 71%E AL Qe v 3 F A 9
oA Ze 3% A Axs Yol HE Fo
FAzta e 8% oz e Tom Sl
A Az o1y 71ed EAE A oA Al
¥ol §A} o|Y& AlgE F o} thA] Exp] A
W= o]4sl Whdo] A7 FFE oJFx . 2
By HzEe] A AFE EHF o8] dFA
TNF7} ojgJg Al ¥+= TNFd dis] WAde Kol
Aoz ZHEQT olol= AR} W] djdg A
3 Ao] B RAolghe AKX AT o] S5
o] 71-E& Wil Aol FYYET ol & Wil
Hoh 5449 g% HAALNE AL NY ol e
Z83% gA2 At

AAEE TNF 383} ojgld] @& gA £ TNF
o thg G5, U MEAM TNFe| oj&f &
do] A=dErke Aol Wi, gidstaste] st
MnSOD¢] Ide] Wiy} #Ask= A& FH3LAt
£ 48 syt
A I
TNFol| tlofet ZHpAde Hole A 2 AF 7199
47}7) GHEF(WEHI164, NCI-H2058, A549,
ME180)¢] TNF-a@ §#x& retroviral vector&
0|43l ojqlstar TNF9 HE & A3t PCR,
ELISA, MTT assay= &¢lstga, TNF f&dxp7}
ojlgd€ M¥™(WEHI164-TNF, NCI-H2058-TNF,
A549-TNF, ME180-TNF)& TNFe] WjAl& Ho]
<A Al MTT assay2 HF3Ach. TNF {2%
o]q] AF2] MnSOD mRNA 39| x}oj= North-
ern blot analysis& 23} vimatsdc}.
2 o}

1) TNF-e #42} o]q] % 8 1

PCR& A1¥% A3 TNF f3x7 o8 74 Ax
Z= 790 base pair 27]¢] X§ DNA band& B
Ql ¥t WA ¥EZE Holx] 9olr| retroviral vec-
torg o|&3 §-3A o|qle] DNA FFol|A o]Fo]
AEE FU¥ # ANt 2Ela TNF {8271 o
A AlE9 i dE Ao TNFSE ELISA=R &
A% A3 TNFE Azl wel 1.91ng/24hr/10°
cellsollA} 3.91ng/24hr/10%ells XS & 4 9
qact.

2) TNF 483} o]y AF, ¢ xe] TNFe) o

¥ 244 vla

TNF 3% 100ng/mlo]d WEHI164-TNFs}
ME180-TNF M EZE FAHo2 #9884 (p<
0.01) TNFo digh A& 5L & F Add-

3) TNF $#4} o]g] A%e] MnSOD mRNA

kg oA

TNFo| 744€& Hol= WEHI1649 MEI180AH %
£ TNF #3# ¢]9] Fo| MnSOD mRNA %#o]
Z74e)z] ggton, TNFeo| WAdg Hole NCI-
H20583} AS5494 ¥ TNF #3a o|g] X
MnSOD mRNA #de] Z77l agsgloy o=
BAIX 2o TNFE FU& = F&=HA
4 B
HEF TNF f3RE olgstd TNFE HdsHA
39S u I Alx =S TNFd dis] e 3=
a4 sed, o] S MnSOD 2d 539 §
Ao o]F A& opd Aoz BuEy Zh AlxF e 2}
A Aele] TNFd st 244 o8+ MnSOD 9| &
A zlolv} BAE Aoz AztEn.
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