A A A SEE A E | A Hydrogen
Peroxide©l] 2|3t Fas, Fas Ligand
9 TRAILS vd x4

SP R R X
ol 3} spAtgl v

HA O =



A A A SEE A E | A Hydrogen
Peroxide©l] 2|3t Fas, Fas Ligand
9 TRAILS vd x4

20000 64 A

SEEEERED

o 3} 8EA} Q) v

1 0 =



-~ O '- o) E.:II!O 1‘6
) B LS
| B4 | BUN LA ) 1
‘6_';'
9 = =
A]—
=]
tl:' 4 =
:"'

(21
(21
(21
SRTE |
SRTE |
SRTE
SRTE
SRTE




6¥

2000

tabe) 2

N

gus A4S Q49 FAD

SERERE

BRI AL 72 H A

A =g 2 s =gy,

N
O

o

I ol glE viEE

x4

i3

At Aol o

57

Ay

i)
i

A

o}
A

Al

i3

i3

e},

]
1

ikl

o
=

o] A

ol 7

5|

L)

°f

T APPSR

duch gow ARw AFom AAY

R

N

==
=

o

kel
T

B4

A Az



TETE Q OF ittt ettt e 1
Al B oo 3
AT UFE s 9
Lo AIEZE 0] HIOE e sesesees s sss e sssse s 9
0. Al FEZ 0] Z R ettt st 9
3. HoO22F A Q2] ] A] oo 10
4, AA RNAS 22 2 cDNAS T oo 10
5. Fas, Fas ligand, TRAIL, TRAIL &4 2 bcl-2 mRNA

O] R i 11
6. Fas, Fas ligand @ TRAIL ©99] 24 e 12
7. CYtOtOXICILY ASSAY «reerrrerevrereremmsmmriseemnisesmsnisissnssissessssseassssesenes 13
ZD Th e e 15
1 HoOp HA & AANESE HNEY HESZS e 15
2. ANAELE AL bel-2 MRNA AAF e 16
3. H:0: AA & ABAEE AE2 Fas mRNA AAF e 17
4. HoOo A A & AAAHEE A X9 Fas @bl &y . 18
5. HO2 AA A & ABAREE AEoA fd Fas w7l



6. HoOp A2 & AAAMEE A E9 Fas ligand mRNA AA} .. 21
7. Ho0p A2 & AAAEE A E Fas ligand @9 23 .23
8 HyO: AA A & FAEE MES Fas ligandol] |3

MOLT=4 AlFES] A E AL coeereeerreeesierereesesesssssesssssessessssssnnns 24

9. H:0; AA & AHAEFE AES TRAIL &4 mRNA

12. HoO2 AA A & ABAEE AlE2e] TRAILO 2§

Peer AE Q] Al ILAF v 30

L Bl et e st st ettt s 32
L B e e 39
FEALTET] o s 41



A=
oy 2,
g 3.
=2
A=Y
¥ 6.
g 7.
A=
o8 9
18 10
o9 11
g 12

H:02 2] 5 AAAEE AEL AETS e 16
AN FEZE AFES bel-2 MRNA FAF e 17
H:O AA| & AFAELE AES Fas mRNA HAF o 18
HoO AA| & AYAELE AES Fas &9 Ty 19

H:0, 22 5 A4 %% A% Fas ligand mRNA & A} .. 22
H0: A & AAAEFE A E2] Fas ligand @9 @Hd ....24
Ho0, AH R & ANAEZE M EQ Fas ligandel 2] 3

MOLT-4 Al ES] A 3E LA} v esseessenens 26

CHoO2 AR 5 AFAEE AEZe] TRAIL 784 mRNA

CHoOp A2 & AAAEE A EZ9 TRAILY 93k



Y
Hu
o
=

XA EFE AXEA Hydrogen Peroxide©l] 2|3t
Fas, Fas Ligand 2 TRAIL®9] & =4

(apoptosis) & F2¢ 4 Jow olxHonE AEuAL #HE FAAe] A
AVE AT RN AESEol] TS WY 2 Aol e qhE 2B
27F AR EE Az AEaA #E A5 HH v A= %S @
Z317] 98t AAELE ALE 0.2 HA 3 4ts ~EYAE F1
Fas, Fas ligand, TNF related apoptosis inducing ligand (TRAIL) %
TRAIL &A19 2de sk 2 23} AFALE AZE O2
A A5t Fas mRNA dAkeh oo wrgdo] Frhstglom, &34 PFas &
Al CH-11° 93t MEAL} F715 Q). Fas ligand mRNA dAFeF ¢
W OB HE HO, A Foll 7139l em, Fas ligand W7l AlXZalAle] vl
gk MOLT-4 M wh&A17]H MOLT-4 M9 MXEiA7t F7hsh&
Bzl o] & Edle] H.O, 21X & Wralo] =7l Fas ligand7} Al EaL

e FEEThE RS FAF9dth. TRAIL mRNA ZARel @y Wy w
of F7ratel e TRAIL vi7] AlEiiApel]l WIZHEE Peer A3

Peer A9 MEIAL FHES WS olF Eotol
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H:0: A& o] 719 TRAILO] AXIALE FEdtheE AL Fes)

A Fasol 9ste] ARAE} AxnAel o wgal A 5 o] zA e

al
Ao Neld 4 vt 18 al Fas ligand®t TRAILS] W3 o] =

A= o kst AEH S HoO AXIAL ANHEE M X, Fas,

b

Fas ligand, TRAIL



A A EFE A FEo| A Hydrogen Peroxide©l 2|3

Fas, Fas Ligand @ TRAIL¢ ¥d x4
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T heat shock, ©|&XAL A& ZAN thgd stEEZ Y Abste}
ZEHAY v EFZ=g o2 E3 superoxide, HoOp, AAaf271E AA3IA
g ~E# 2 (oxidative stress)E F2etz,' A3t 2EH AT dojd Al
Tx= A EHA} (necrosis)9 M E A} (apoptosis)E £33t ZA HH? A3t
2EHAE FEdleE AA2FE7] EE reactive oxygen species (ROS)$]
Fe AEe A ot dEXT AA AuEHE i 2%7MFoRE F

FFARAE A3 222 uztstt? s sEfse
Z

ac)
i)
m
flo
i)
uc)
2l
i
o
2,
>x
b
o
i3
i
2
>
o

N
%
2
30,
2

Ae H¥EF, 13, 3188 283 iy Is g4 9o’
} BEHE SAE BAY AA7F 2% AREAD Y BHY
% hydroxyl radical2 H<&44 o A ARx2AE . 4lst
o] ‘free radical®] A AA'Y ¥

X

oftt
f» =

Efad A% AxsE52 A

H
=
2



93 ZAAR. MAFEWR  free radicale WF A9 lipoxygenases,
cyclooxygenases, NADPH oxidase, F|EZ=2lole] AxpdgA, Axd9
xanthine oxidase, hemoglobin, catecholamine, riboflabin, transition metal,
peroxisome?] oxidases, flavoproteinsell ¢]3ted AArETH? Free radical®l
#32 acidosis, metals, amyloid beta-peptide, glutamate, nitric oxide, At
A, @ Aare] Abgo] Frietd dET’ old tE REFEE Ste
AL catalase, superoxide dismutase, glutathione peroxidase,7 glutathione,8

ascorbate, « ~tocopherol,9 uric acid, a —phenyl-tert-butyl nitrone'®* %o]

e,
AEGA A AHE A 1ES 4B BF PelrjHes
A

A4%E ok BGAEL? YAAEP FF2ALY F e AEdA
ROS7F MX9 AR AAE 223 AzdEx 4L s &l
wE Ao AbE &

X838l AY protein tyrosine phosphatase? &4& JA 7= st AH

EYAES §23= ROSE protein tyrosine kinaseE &

SAR AHAAbe] FFqFS X AAPJARD c-fos, c-Jun, NF-«B, Rel,
Myb 53 AZEI3} AFuAe] 9FS FE po3e] 28 2 xE #o
#0P 223 ROSE 94Fued BQste FIEAY 2L 2AIG!
Uy AEAE TNF-eo, IL-18, IFN-7r$t AA33Ax ] o)
superoxideZt Z71ste] ThAl 2229 AX Asdd 71dd 9FE =
Aoz BuEAT® Nitric oxidedl <= NF-«B7F 243H
vascular cell adhesion molecule-1¢] AA7L 2R Ca”e #AA
AA}, neurotransmission, ME %54, AX AFE 7=

gxpely Abg 2Ed2E B3 e AXE AZd Y29 Ca'Y gl

Z7l9 3, Ca¥dl] 9% AzAge] fRdrt? £d HAHAIE HOE A



A g #8t= c-Jun N-terminal kinase®t p38 MAP kinase
7h 84938 E T ol F4rstAIl N-acetyl-cystein® @ -phenyl-tert-butyl
nitronesl] ¢j3te] AA AR HAHHLHI DA IolHNY 3
Ao HHe A B3 e s Al BlE) =0z BRuET,
p38 MAP kinase®! @AE 3 & Aoz Bt asger)=
AP-1, NF-«B¢ &4& =439, H.0.= AP-1€ %3 monocyte

3
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chemoattractant protein—lzoiﬂr intracellular cell adhesion molecules-1%2]
AR AALE 2-std Fuhgo] BT T3 s 2= 2] fg
7l NF-«B7F @438t5 &= 7] do A 1£B degradationS &9+l NF- «
B7} @ W2 o]tz #Pth® ROSO st AArzdate] €4 ol

A X
Ashe olojq BA fAx) WAL WstEo] AEs)EE WAL

M A2 A 57} caspaseE A A Al
Srh= 7hAo] lom, B tE TleHoR Akt AEF 2o
olate] A EAF F#l RSl Fas®t Fas ligand @do] 7= Aot}
dzEA 2" AAMAE? 23 DGR A AL AEd e sl
Fas ligand®] #AA AA7E S7bek, oA 2ol A Fas 4 AR
F7hE e B eh”



TF AAAT AABMEY ANARNAELE FAEHo o HAAAMAE
(astrocyte) = AWM X (microglia), 3l&7] XA X (oligodendrocyte)e} T &
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A2 Hyste] FAAT ME2 ZFgaa,” IL-69 A4 LAAS Rl
o] MAxAWe] Wukgo] wol g

MAxA 774 ME FolA 4bst 2Ed 2 71 st
QA ET AAXHEPY FE7)wAEP]  v]sle]  glutamate, metal
binding-protein® 24 18]35 glutathione® <ol ® I glutathione
peroxidase @A w=7F =7] W&otk gatEl A9l ascorbate®™ 217 2 A
AAel 2 mM9 = EASAT AAAEZN= 10 mMe sEE A
ate] AFAEe] IS EAdFPY Az Az AAA
A i ekst A 4bs 2EHAE FA AAQAREY AExSHo]
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3oL &S AlAMeY HE 3 H e e A3 (neurodegenerative disease)

wde AHAIdFE  ¥o|A reactive gliosis7t FEHEHW  cystein 2

glutathione 53 7 AaksiA el ATV Frleted AMAY7 4

Aere vt wuH YT A TEE G A4xA4 Az vaskol
&

glutathione® A4 5= X3 53400



ascorbate®] <Fo] WA wWr] wjFo| 43} AE# 6 73H, reactive
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ASAEE Fas® Fas ligandE L3A3t7] wifo HAXY HESE0
T2 9gs stelet ARG Fasts TNF 87 o %

N-terminale] A E el EA3F= 45kDad] typel @9 adzZ A AFE o
80037 ¢] ofu:wAto 2 ¥ death domaino] $IvvY Fast €43€ T
ME T A FE $HE Fas ligandet AE3sle] S3AS A AE
3!, Fas associated death domain (FADD)3¥} caspase A 25 E3}o] AXE
JIALE FE3Y) Fas ligands 40kDa®] TNF 79 @izl e A¥ 54
S Yehlls WAz WadEA 4o Tty o] WA, FFAAA
Ao 9loj A= Fas-Fas ligand®] AL AEESS AEd=d F23
of. oA A48tE (multiple sclerosis) APl A= B o] 7] of A]
Fas®} Fas ligand 2d&o] Z718l=d® 2 ALY 857 0 LA
Fas ligand7} 23 @A* TRAILS o8] F5F9 zAdga] @3y
TRAIL®] &%) DR4%} DR5E Wdste ZTAMES AXIALE &
&) O TRAILY 938 A ¥ 34} FADDE 45314 93 caspase® <

THAY AAE JHAAL vk WAk gloM, ol o4 x =&

o] Haer” F&A Fol decoy &4 DcR1¥ DcR2%E TRAILS] A
TE ALY +F U AEE Wl o] gl7] wiol TRAILC 93 AX

SAb AEE AYsA Fah APAEE decoy FEAE BAFI gl
o=

olo] # AFolM e 4bE AEH AT AGAEET AEoA A EILARS

B#HF Fas, Fas ligand, TRAIL ¥ TRAIL &9 W3S xH3t=X
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L. AEFe] W

Abgre] A EE AEFQ LN215 M2 LN319 M 32+ Dr. EG. Van
Meir (Department of Neurosurgery, Laboratory of Tumor Biology and
Genetics, Lausanne, Switzerland)e] A7 AZH-E £ vk, AGAXE
2 AE wjekS Dulbecco’'s Modified Eagle Medium (DMEM) #j%]
(Gibco BRL, Grand Island, NY, USA)e| w]&E 4 oflu]x=Ab (Sigma, St.
Louis, MO, USA)E 1%, 8o} &7 (Gibco BRL)S 10% #7tste] v
i, AbEe] T AX fxF MEFQA MOLT-4 AX9 Peer AXE
RPMI ®}#] (Gibco BRL)°l -efo} EH-& 10% H7kske] 37T, 5% CO.3t
oA w3ttt DMEM #ix]¢} RPMI ®]#|¢li= L-glutamine 2 mM/ ¢,

Penicillin-Streptomycin 10 U/ ¢ H7}3fe] AF&3}0 ).

A E 582 lactic dehydrogenase (LDH) release assay™9} M ¥ 524
HH (flow cytometry)& ©]&3fo] #2319 Th LDH release assay+ Hl &

Aol fFreld B AXE HAAY 24 @4 BE THoEN 2 AXEY



H) &8 P39l LDH release assaysS 93te] AXE 1 x 10° AX/well
= 5% 5 HO: (Sigma)® A8kl zF Aol A Alx vk & el
100 w0, 0.3 mg/mle S —nicotinamide—adenine dinucleotide phosphatate
(Sigma) 100 09} 227 mM pyruvate (sigma) 25 S &3 5 Agpoll A
O.D. & SA3YGTh AA 249 &2 1% Triton X-100 (Sigma) 2.2

o)

A gk F AL A olA] FAAY. FAE 4L FAAEE 2T
%1500 rpmeoll Al 5 #3F 9# 38 3 annexin V-FITC®} propidium iodide
(Clontech, palo Alto, CA, USA)E o| &3] M¥E I3 3 FACstar
(Becton Dickinson, San Jose, CA, USA)E o] &3l AX=xSS 435%

.

3. H20:9F Al °Fe] A A

AZe] &3 FAdA dabel v A= H0.2] dE¢S #Fsy] 9135
LN215 AlZ9F LN319 A ZZ 200, 400, 600, 800, 1,000 xM2 H.0.Z A
2 3FA 3L FAEEAIQ] catalase (Sigma)i= 1,600 U/mee] F== X A 893t}

4. A A RNA9 #2 9 cDNA9 A
H-0.2 %3 LN215 A|3%9 LN319 AEE trypsin-EDTA (Gibco
BRL)® A A]&fo] F2]3t % modified acid guanidium thiocyanate-phenol

—chloroform F% "WW-S °]&3F RNeasy Mini kit (Qiagen, Santa Claris,

CA, USA)= HA RNAE ##3l9 ) First strand complementary DNA

_10_



2 JA37] f98ke] AA RNA 3 pegoll 0.1 0.D.9] random hexanucleotide
primers (Pharmacia, Uppsala, Sweden)®} 200 units®] Molony murine
leukemia virus ¢ HdA} &4 (Gibco BRL)E H7}sle] 42 TolA 2 A1z

A AT

5. Fas, Fas ligand, TRAIL, TRAIL &4 % bcl-2 mRNA9 =A

AAA TEE A A3 RNase protection assay (RPA)E o] -8 3}
Fas, Fas ligand, TRAIL, TRAIL <84 % bcl-29] mRNAE #Z33itt
T4 ¥ cDNA° Fas ligand, TRAIL ¥ B -actin® ™3t primerE 22} 10
pg/mlel TEE H7FEar 1.25 U9 Taq polymerase (Perkin Elmer)E #
7}8lo] GeneAmp PCR system 9600 (Perkin Elmer, Norwalk, CT, USA)
A A FFEA AMRESS T3, Fas ligandel ™ $ primer 714
de 5'-CAg AgA gAg CTC AgA gAC gTT gAC-3', 5'-ATg TTT
CAg CTC TTC CAC CTA CAg AAg gA-3'°c]3, DcR1el| t]3t primer
o] 4rIM4EdLe 5'-gAT CCC CAA gAC CCT AAA gTT-3', 5-ggT
TTC CAC AgT ggC ATT ggC-3'°]iL, DcR2ol| w3 primer®] #7]44
2 5'-Agg gAT ggT CAA ggT CAg TAA T-3', 5'-gAT gTC AgC
ggA gTC Agc gTC-3'¢]3t, DR4o| w3t primere] #7144 5'-TTA
CAC CAA TgC TTC CAA CAA T-3', 5'-Agg Agt CAA Agg gCA
CgA TgT T-3'°]ar, TRAILel W# primere] 7|4 <dL 5'-CCC AAT
gAC gAA gAg AgT ATg A-3', 5-ggA ATA gAT gTA gTA AAA
CCC T-3'°]9, B-actino] ™3t primere] I7|dL 5-CTg ggg CCg
CCC TAg gCA CCA-3', 5'-TTg GCC TTA ggg TTC Agg ggg g-3'9]

_11_



o FHEA AMNEE OS2 denaturationg 94 CeollA 30 %3+ A3l e
W annealing= 59 CollA 30 %7 extensione 72 TolA 1 &3+ A 83}

gt TFEA Afgukge dE=8AE 10 mM Tris-HCl (pH 10), 2.0
mM MgCl,, 50 mM KCl9] Ao = A48ttt Fas ligandE $13%F <14
3 W& 403, TRAILS 29%], DcR12 35%, DcR2% 303, DR4+= 30
3], B-actine 243 & 7+7} Al@3FSlt). Fas, TRAIL, DR59} bel-200] o gt
RPA:= A ¥oA] 23 dA RNA 20 pg¥ RiboQuant multiprobe RNase
protection assay kit (Pharmingen, San Diego, CA, USA)E o]-&3}o] 2
gt 7has] L.9FsH Fas, TRAIL, DR52} bel-20] th3l anti-sense
RNA template®} A¥Eo|4 #2]3 RNAE hybridization 3+ % RNaseZE

+

o)

28] 3}al sequencing acrylamide geloll Al A 7] 458 A|3§3 & chromato

graphy paper®l] blotting3}e] autoradiographyZ *] 3 3} 51 t}.

6. Fas, Fas ligand ¥ TRAIL ©%2] =4

LN215 Al ¥} LN319 Al oA HzO.0l 93+ Fas, Fas ligand®} TRAIL
chale] vty WetE A3 Y3t 7 AEE 02 HAS & 74

Fl

o

BAYHOZ Fas9t Fas ligand @8- 431931 Western blot %
AFE3le] TRAIL @ @& 43}
Asl7] 93] trypsin-EDTAZ AXE #3839 phosphate buffered
saline (PBS) &4 o 2 A A3t 1500 rpmoll A 5 &7 933 5 20 ue]

B

. Fas 3= Fas ligand @&

52
o

olt

PBS &Ho HfA7]3 Fas @& SA37] 98t ITas T4
(Becton Dickinson)2} 4 CollA 30 ¥3F WAzl 3 PBS &0z A
3kal 1,500 rpmel Al 5 #3F 98] FACstarz #4390 Fas ligand

_12_



oS A 3E 7] 93l FFas ligand &A (Pharmingen)®} 4 CTolA 30
F7F wkg-A17]aL PBS &9 o2 A F3ake] 1500 rpmell A 5 3 QAEA

th 22 3 PBS £ 20 = F-FA171 3 IgG-FITC (Becton Dickison)2}

ol

30 7 wH3A 713 PBS oz AAdte] 1,500 rpmoll A 5 #3F 933
% FACstarE o] &3to] 4313 Irrelevent A= mouse IgGi—-FITC

(Becton Dickinson)®} 30 #37F ¥F&-2]71 & FACstarE o] &3] #2434

TRAIL @%-& Z43}7] 918ko] trypsin-EDTARZ AX & £2|5te] PBS
FHoz MASA 1,500 rpmel Al 10 #3F A3 F 500 po] PBS &4
132 2853 F37]dA 10 23F 382 259 #3 WHos

o o) A4

o
hu
o
do
D
N

AEZE gk $ 12,000 rpmell Al 20 +3F Y33}
duae pelsark® 4 4dTe) A SuelA 20 uee) $EE ol

SDS-PAGEE &3t wys #2]3 & nitrocellulose membrane

O>’

(Amersham, Little Chalfont, Buckingh amshire, England)ell %7]i skim

milk-PBS & oz A2 1 AZF &< blockingdt & 1% Tween 20

iV

(Sigma)s #7be PBST &9z 10 ¥4 33 AHstodch 2 F 9
TRAIL @A (Pharmingen)@ 2 A 7F 59 Ao A ¥k-&A]7]3 PBST &
oqow 10 A 33 AMz23HY. I F  peroxidase-conjugated goat
anti-mouse IgG (Jackson Immuno Reserch, Baltimore, MD, USA)% 1 A
L Eeh ARolA wkEAIZL F PBST 9oz 10 ¥4 43 AA3sta
Western blotting luminol reagent (Santa Cruz Biotechnology, Santa

Cruz, CA, USA)E AF&38}9] autoradiography & 4] 8 8} 93t}

7. Cytotoxicity assay

_13_



Fas& &3k LN215 A3 LN319 ME 9 AEZaArES S4317] 9139
Selo} dHo] Eo] YA 2E& DMEM HiA¢lA 2 x 107 AHE/well?]
LN215 A2 % LN319 A¥XE 600 =5 800 M9 Hx0.= 18 AJZF Z A
28k & DMEM ®|A= 23] AA3z adAd FFas A9 CH-11
(Medical and Biological Laboratories, Watertown, MA, USA)S 250 ng/
m{ EF 500 ng/mle]l FE= 24 AZF HAS & MEXE Fgste] 1,500
mmel A 5 £37F DA annexin V-FITC® propidium iodide® ¥k-&A]
7l & FACstarg ©]-&3sto] 433 tt

LN215 Al¥9} LN319 M¥E 2 Fas ligandE &3 MOLT-4 M ¥ 2 AMXE
IAMES 5457 fgte ol A o] S0 YA E> DMEM HiA 9
A 2 x 10° AE/welle] LN215 A% 2 LN319 A%E 800 p M2 H.0.%
18 A7 AX A3 & RPMI wjx = 23] Al 3lar, $elo} o] Eof 3l
3¢ RPMI vl Aol A] 5 x 10" Al ¥ /well®] MOLT-4 A X9 &7 24 A
oagstanh 1 5 BRAEFQ] MOLT-4 MXE 3434 annexin
V-FITC®} propidium iodideZ |23t = FACstarE o] &3t 4313
.

LN215 A9 TRAILS E3% Peer AIX S MXEIAES F4317] 93
o o} &o] Eo] gUx €2 DMEM ®|X|eA 2 x 10° A ¥/well9]
LN215 A2 & 800 pM2] H:0:2 18 A|ZF AA A8 & RPMI ¥ x| 2 23]

A

=

A Hskar ¢ejel Aol So] YA @& RPMI A4 5 x 10" A%
/welll®] Peer A X9} a7 24 A7k wjkslgivh o2 & BHAE
A EE 3]35te] annexin V-FITC® propidium iodide® <23 %

FACstarg o| &3l 2439,

ol
rO
g
)
@]
=
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10, A4 ¥ ARALE AX] AEHS

WAool A3 LN215 A9k LN319 A9 0.0 93 A¥=e
5 LDH release assay® =A% vl 2 23 LN215 A %<9} LN319 A ¥
T HO0 thdt vz =7 gty 22 w9 H0:0 939 LN215 AX
oAl LN319 Aol H|ate] MEFFo] © Wol HFHHATH (¢ D).
LN215 Al oAM= HaOp 1,000 £ ME 48 A7 %ot H7ek-S ul oF 80
%2 MEFEol FaEden, LN319 AlFd A= o 60%2] Al EFeo
AT LN215 Al Zol A= Ha0:0 v %71 HoldA % AlxsSo] 4
wol FEHAML, L0, HA F Azt mal AEFgo]l AAsA 71
Atk LN319 A XelA= 200-800 M2 H:0; w&EeolA AXEEEo] f4}
A dojwrow, 48 Azt ZA WEA Zdrh F AE BT HO.2

A A EA LL control A= 48 A 7bA A EZEZLSo] WEHA Lok}

1,000 #M HoOo= 7 78 AMAEZE AX BEFidA AEXSES 7
5 M H:+= 800

_15_



100}

—8—H,0, 1,000pM
= 807 —e—H,0, 800uM
£ ——H,0; 600uM
£ 60 —¥—H,0, 400uM
3 —&—H,0, 200uM

A. LN215 § 40 —O—Cim:ml
8
204
0 T T L L} L} T T T
0 6 12 18 24 30 36 42 48
Time (h)
1001
80- —=— 1,0, 1,000uM
9 . —8—-H,0, 800uM
= ——H,0, 600pM
ﬁ 601 —¥— H;OZ 400;1%
] —&—H,0, 200pl
B. LN319 z 40 —C— Centrol
S
201
0 1

0 6 12 18 24 30 36 42 48
Time (h)

a9 1. HO: AR F ARAEFT AFEY AESS. LN2I5 AEA) %=
LN319 A=Z(B)E 200, 400, 600, 800, 1000 ~Me] Ha

&
b

A8k 6, 12, 24, 48
A7y ZoF 993t & LDH release assay® Al £522 #A&s9v}l. Control &

H:O2 AA A 2 atolrt

i

2. AAMEIZE AE9 bcl-2 mRNA AA}

LN215 A3Z9F LN319 A 29 bel-2 mRNA HAALE RPAZ ##3s)4dt),
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LN319 Aol A LN215 Al & H]3}e] bel-2 mRNA HARE go] @&y
ATk (19 2).

H &)
2 "
a %)
bcl-2
"y
GAPDH

a9 2. AEAEFT AES bel-2 mRNA AAL LN215 ¥ = LN319 Al X
oA AA RNAE o] RPAE A8tttk GAPDH= & +3lxfolt.

3. H:O: A A F AAAEE Al¥ES Fas mRNA AA}

BARAEE AZE 800 MO HoOp2 HA 8 F A|7ZPEZ Fas mRNA
AALE RPAZ #E3FTE Fas mRNA9 A= 5 AXE E5F4 HO;
2 XA 1 A7 SRE AEEe S8 LN21S Al 24 A
74A] Fas mRNAS] AAL &8 oz F71e9] o, LN319 Al Eo M=
12 NZ7A AAE SobEATE 24 APl A aEadtt (ZL" 3).
LN215 Al E A= control w3t W dke] 4 AlZke Al 6 AIZE Abele] 1.54]
2 7P wo]l F71ekgar, LN319 Al ¥ control w3 v 3dle] 6 A7k
Al 1A = 7 ol F7hskaith
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O ~ Y A\ © [ee]
Fas *'----i_r-
A. LN215 —
Fold induction 1.0 1.4 1.3 15 15 14 14 1.4
Fas }_.“___i—.ﬂ'i—l-‘-—'-_—f
B. LN319

GAPDH

Fold induction 1013 1.3 13 1413 13 1.1

a9 3. HoO2 AA T AFAEF AES Fas mRNA AAL LN215 A *E(A) &
= LN319 AlZ(B)E 800 «M HoO:= A ASte] 1, 2, 4, 6, 8 12, 24 A} vl st
T ZF ATt A A3 RNAE 9o RPAE Al8sk Tl Control 72 HxOz 3 A
stAl % ol GAPDHE W& & %te]th. Fold induction ZF 2§t oll A
Fas/GAPDH density B &4 243 = control ¥¢ #= 1002 §HS u 7
o] gl th,

2

o}
FAEZE AEZE H02 600 M HE= 800 #ME 18 AlzF A 8Fal & Fas

o

ABAIES AEE 0.2 HAZ § Fas @ TdS @23}



oF o

A 9} H&-A17l & FACstarz 24319t H.0.2 A A 314 &2 control

=} i T

Fl

oAl Fas®] &S LN215 A ZeA LN319 AMZHTE Euth + Al

5 HO:2 AAF F Fas @9 FAAE v]Eo] LN215 AlXEolA =

42.2% (control)oll A 62.5% (600 M Hs0.) 2 68.7% (800 M H-0.) =
42.2% (control)ol A 65.8% (600 M H:0.) 2 68.7%

Z7Fslg e (28 4). LN215 A A SFasdA] a4

LN319 Al ol A=

(800 M Hz02)=

% mean intensity #< 14.8 (controlol A 182 (600 M H:0.) % 196

(800 #M Ho0)2.2, LN319 A ZAE= 109 (controD oAl 15.3 (600 M
H:02) 2 158 (800 M H:00)2 F713F5 v

A. LN215 B. LN319
£ fl Bl e
Control - | P
H,0, 600 mM : ‘ o -‘ ‘ [
C L ’H—,-—I,- i
B i L4 9 7
H,0, 800 mM : [ Ly s RN e
BT e

" Fas-FITC I

19 4. H:0: AA F A3AEZ 5
LN319 A=ZB)E 600 ¢M HE+= 800 #M HoO2 AHA|ste] 18 A7k wjekst

TFas FA 2 FAs & FACstar® 43890 AL frrelevent &3|9F WHg-
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AXL dFas FA 9 Wkt Aolr}. Control T2 HuOr HATFA &2

5. 20, AAA F AFAELFE AEANA 724 Fas W7 A XA}

H:Oz0 9]3te] o] F71gk Fas @hujo] A EatAle] wx=
zhsh7] 9she], 0.2 AAAs & A FFas FAQ CH-11& A
st AFAEE Mxe AXIAE SASAT MEZIANE annexin Vo
propidium iodide ¥4-& F3to] FA3. LN2I5 Al XA H0. A A
A 9 e AEXITAFEC] 13.1% (annexin V. FAAAE ¥ &)k 4.9%
1] &3} propidium iodide FAAAX W] &9 = F

28k & 40.3% (annexin V. YA A E ¥]&)9 14.0%

%
o

s

olf

£l

(annexin V. A A =

2595, HaOr A%

}-H

_L_/

(annexin V. A ME 8]& 3 propidium iodide FJAE v &

ZE A (2 5). LN319 AlXZolA HOp DX A eFA] @2 & A X ILA}
&°] 9.4% (annexin V. FAAE ¥ &)% 04% (annexin V. FAAEZ v &
¥} propidium iodide ¥ AE vl &2 hHE FEHAIL, HO, DA A8 o
< 19.1% (annexin V. FAAE v &)9 0.3% (annexin V. FZAE ¥
I} propidium iodide FAME &)= #AZAFHSAY (28 5). o] A3}
3] HoO, AAA o] o3t F7HE Fas @9o] AFAo = 7|5 43}

o] AXIALE FEde ¢ F ATk Control o2 0, AA AT 5
=

i
ofi o

CH-115 #7FshA] 3L 24 AIF o sl 5 AlZaAbE SA4Y o

A Z550] 0.1% Wgko] Tt

_20_



Contrd CH-11

u'rh (% 4% 455
b
| b
1
Tl B
A. LN215 B 3
E=] Y i
E B T o T T T B iR .
o, o o B
b= = =
=
2 |z
~>1
T
B. LN319
E'F..""i_'
¥
10 E+l [ T I'd e
Lkt n = s

f Annedin V-FITC |

af 5. H0p AAA F AFAEZ AFEANAN FuE Fas vzl AELAL
LN215 A #E(A) BE= LN319 AZB)E 600 «MA)Z 800 £M®B) HiOp2 A A
A ske] 18 AlZF vjkst & aHA Fas FAQ) CH-11S 250 ng/ml(A) E+= 500
ng/ mM(B)e T2 AHXAste] 24 A|ZF WlE 3L annexin V-FITC®} propidium
iodide® @A 3te] FACstar® 233tk Control & H:0:2 A %] 3}5L 18 A|1F
kst = CH-118 #H7FsbA @3 24 Az o wjekst ol CH-112 H:02
AASA i 18 A7 wike & CH-112 #71s Folvk, HyO» & CH-112
HoOo2 A A5kar 18 A|ZF st & CH-11& #H7bst ol

6. H:0: AA 5 AAAXEE AIEQ Fas ligand mRNA AA}

AFAEE AXE H0:2 AHAS & At} FE=E=Z Fas ligand

_21_



mRNA HAE AzHedth A 708 mRNA dAMS 32E7] 98t F A
ZE Q00 #MY H0.Z HX3 3 1,2 4, 6,8 12 AZFEZ mRNA AA}
2 kg o g #AFEAY. LN215 AXE 1 AI7H-H

)

=

%202 Fas ligand mRNA AARF <7181 29 control
3 Blalske] 4 A|ZEollAl 8 AJRE Atolell 23-2.7v® AAME S 7Eskvrt
8 Azt o] F F7t AETF A astth (L9 6). LN319 AlX & 1 A
8 A 77FA] Fas ligand mRNA AAMF Z718 0w 2 A 7koll A 4 A 7F A
ofe 1581 = HALZF Frtsielon 8 A3t olF St ARmE HAdutt

(29 6).

: Time ! —— H,0, ——
& @
£ &

g—» +
S5 & & g § &§ 8§ § &

A. LN215
o< EPTTTLLL]

Fold induction 1.0 14 16 23 27 23 20 07 19 23 22 23 18

B. LN319 rest. (DL Ll R ]
RILYS S5 % & = 0 0 R, - - - -

Fold induction 10 1.1 15 15 13 11 0.7 0.7 10 12 14 14 10

a9 6. H2O2 AR F ABAEF AE9 Fas ligand mRNA AAF LN215 Al
(A) =& LN319 AlZ=B)E 800 #M HoO: A As = 1, 2, 4, 6, 8 12 A7t ]
et HO, 5 295 #AZstr] fske] 200, 400, 600, 800 xM<e] Hx0:=
4 A 7F wf st} Catalase= 1,600 U/mlz A 718k, Control w2 HxO» A A
kAl &2 wolth B-actin® WE A Aot Fold induction 24 A<t ol A

Fas ligand/ 8 -actin density B]&-& 443 & control «°¢9 #& 1002 3s19&

ke

H



H0:%2 A A3HA] 4 A7+ & F A¥ 5|4 Fas ligand mRNA AA}L
7F ol FIRsks7] Wil 4 A3HE Ve R H:0: w&e wWE Fas
ligand mRNA HALE #2396 LN215 A5 400-800 M2 Ho0: &
Lo A, LN319 Al ¥+ 600-800 M2 0. &%olA Fas ligand mRNA
AAL7E ol FItekAh AEAEE AEE H0.2 HA S u &4ks)
Al catalaseE FAlol H7F3H LN319 A ¥E2] Fas ligand mRNA AA}
+ control ¥ #L FEOE FFEFAL LN2I5 AEE H08-E A A
3l WU} Fas ligand mRNA AAMF tha sk @23 (19 6).

7. HoO: A A & AAAAEE A¥E9 Fas ligand &9 9

AFAEE AXE 02 AT F Fas ligand @Y HdS 45
o AlZE 600 M HEi= 800 Mo HoOo2 A A8k} 18 AJ3F w3k &
Fas ligand ©@¥e] Wy AEE IYPFas ligand FAZ HESAIZl &
FACstar® #4338t 5+ Al¥ 25 control 7ol A= Fas ligand”} °F3}
A EHAH AT HiOo2 A8 & Fas @] Fg A E v &o] LN215 AlX
o A= 16.3% (controDel A 42.0% (600 xM H:02) % 47.3% (800 M
H202) 2, LN319 A XA &= 16.4% (controD oA 27.5% (600 M H:0.)
2 33.4% (800 M Ho02)% F7Fetith (8 7). Mean intensity®] k2
LN215A 327} 82 (controDel A 104 (600 M H-02) 2 11.1 (800 M
H202) 2, LN319 AlX & 6.7 (controDol A 8.0 (600 M Ho0.) % 83 (800

_23_



M 082 F7131%

A. LN215 B. LN319
i I | S Bl e
Control 1 i
R - Bl A am
HZOZ 600 mv J_ '1F.:'-Js'-.::"1'-_-- TH
gl gl
H0,800mM | F e : \.

F—— FasL- FITC

a9 7. HiOy AA § AAAMES AEQ Fas ligand @9 &g LN215 A%
(A) == LN319 Al2(B)= 600 ¢ M T 800 ¢ M HoOo2 A X|5he] 18 Al 7F Hf
3 Fas ligand FAE G435t FACstar® 489t AL irrelevent

_‘5'_5;
o whggh Aola, AL YFas ligand A9 k&g Aol Control w2

8. H:O, AAA T AAAEZE A X9 Fas ligando] 93 MOLT-4 A

X9 A EILAL
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A EE ALE HO0.Z AHASTF & F7FE Fas ligand T o]
MOLT-4 A X9 AEirbo] FE&FS v A E=XE Lol ] ¢ste], AAA
E2F AXE H0:E 18 AZF AAA g & MOLT-4 A9} 24 A3F &F
Wl ket $ MOLT-4 A9 A

H:l
>~
>
(dt
A
Zi

2439 Y. MOLT-4 A ¥+= Fas

w7 M EIAR] RIZREE Az

~
=2
oX
o
X
He
of\
X
He
'S
_<‘>L'
N,
=
o2
o
O
)

MOLT-4 A ¥4 Fas/Fas ligand 238 viZ/lZ2 3 A XA dojdt
oh LN215 Aol A HoOp XA 8HA] 82 w8 MOLT-4 AlxLe] ALl
Aol 89% (annexin V. FAXE H]&)9 158% (annexin V. FA A X
1] &3 propidium iodide ¥AAE v]&¢ hHE FEHA 3, HO, A=
g T2 88% (annexin V. FAAE u]&)9} 351% (annexin V. FAA X
" &3 propidium iodide ¥AAME P& HE AFHATY (1E 8).
LN319 A 2ol A H:0p AH A 3A] &2 & MOLT-4 Al¥E2] A EiA
o] 18.4% (annexin V. FAAE ¥]&)2 12.6% (annexin V. FHAAE v]&
¥} propidium iodide ¥ AE vl &2 hHE FEHAIL, HO, DA A8 o
2 254% (annexin V. YAAME v &)L} 12.6% (annexin V. FdAE 4]
7} propidium iodide FAHAXE v]&)=E FEHACT (L8 8).
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Control H,O,

0% EET= YT ELn
o o
: T 5 )
= i T Lt
5 - oo
5 A n Sy
e oh- 25 2
o BT @ P
A. LN215 TE F "_-I."i',: " ;3 :- ]' I.T'-.:
* o LR
[’ e % | I'.--'
- i = a
- Tl Ti] e T b [ig Tid TN T 0 1ot
o hERE AiH 4 35|55 5% FLI-H [::
©
. nys 125 0% 1207
2 2
§ i Ak H
= =
B. LN319 Ik o A
= o I
z 2} ‘."EE 'H:E
" 4 | e
¥ Ty
=] K =] %J;’\:‘-
i 0 i if a0 o 0 i
B FLi-H 18 ARE B Li-H PR

I AnnexinV —————

a9 8. H0: AARA = AAAEF A*E9 Fas liganddl ¢k MOLT-4 Al
¥ AERAL LN215 A FE(A) EE LN319 AlZB)E 800 #M HiOx2 FAAH X
sk 18 AIZE ket & MOLT-4 M¥YE FAMER 3to] $-gio} o] Ity
A L RPMI #iAollA 24 Azt 35 djgstdvlh. EAAERS annexin
V-FITC% propidium iodide® @3 & FACstar® #4310 F3A2 O &
AAE &L 41 ot} Control & HoO: HASFA & o], HoOz= HoO:

9. H:O; AA ¥ AFAEZE A¥E9 TRAIL &4 mRNA AR}
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LN215 A¥XE H.0O; 800 M=z A3 5 Ajzke] uwlg} DR4, DR5,
DcR1 ¥ DcR2 mRNA ZHAME #AZsdvt. oo A3 72 TRAIL 849
mRNA AA= W37 gAY vuste 7o H.O.+= TRAIL &4 A

Aol FEE MAA S Aoz BFEHAG (™ 9).

:
S v s s S

DRS ™ = w———

a9 9. HoO2 AR F AFAEF AES TRAIL +-8&A mRNA HAAL LN215
AZE 800 M HOE 2, 4, 6, % TRAIL €3 mRNA A
AHE #EERdTh DR6E RPAE Sote] #astlon GAPDHE dlx f-dxke]
AAAL FHEL Agurso

t}. DcRl, DcR2, DR4= w0 B -actin

= 2
Nz fFAAelt}. Control 72 HoOo& A X8R &S ot}

(]

10. HO: A X 3 AAAAEE AE°] TRAIL mRNA A A}

LN215 AZE HO0: 800 p M= A3 § A]zbe] wE TRAIL mRNA
AAbE B slvh TRAIL mRNAS AARE 0. AA $ 1 ARMHH 24
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AR AEA o R Frtstelow, 4 AIZF o]$ control w¥ H| a3}
12812 mRNA AAL Z7Fek9th HoOp e wE TRAIL mRNA &
A BZE] 9Eked A= 200, 400, 600, 800 £ Mo H.0.E 4 A|7F 2

% TRAIL mRNA ZAFE #&3it). F%] ©E TRAIL mRNA
Ae BF AT 400-800 MO Hy0:& HA 3PS W HoOp2 2% 3}%

o)

oo FuTh 1382 mRNA AAM} 2719t (28 10).

A, —— Time ——

~
S
~
S
S & & & © & & ¥
S ~ & v o o Y «o

TRAIL o i -

Fold induction 10 1.1 1.1 12 11 1212 1.2

(o8]

I
N

O
N

e T TR

Fold induction 10 11 13 13 13

29 10. HoO: AA T AEAEFE A*Ee TRAIL mRNA HAL LN215 Al*
= AZHA)F FEB)EE TRAIL mRNA AAFS RPA(A)S)

AHAL FHEA AAvEBIez #ASA T LN2I5 AEE 800 M H:0:2 A
1, 2, 4, 6, 8 12, 24 A7k mFatd ek HiOxs =0 w2 mRNA AP 2he]

2 BZsr] 98kl 200, 400, 600, 800 M2 HO.& 4 A7+ wj%¥agl v}, Control
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T2 HOo AATA & TFolty, GAPDHSF B -actin® tlZ& ## Aot} Fold
induction2 TRAIL/GAPDH %3+ TRAIL/S-actin density ¥]&<S ARt
control & 1.00.% 3tR-& we] z o] Ahghe]th

11. H:0; AR & B4AEF AEe] TRAIL 99 @3

LN215 A2 &5 800 xM® H:0:= H A& & AJ7kel wpe} TRAIL w4
v B

F———Time ——

g
< < < <
< <
S 5 v o &g &
32kD—> - . W w
10 11 11 13 13 13 13

Fold induction

5 0§ F B
g 8 § & &
32kD—> —
1.3 15 1.0

Fold induction 1.3 13
B

o] TRAIL 99 wg [N2I5 Al
(B)® A% Western blot?]

(v

BALE AE
ey

= A FEE

=

a9 11, H0r AR & A
H0.= A A8 5 TRAIL 2&

AFoltt, LN215 MFEE 800 #M HoOo& HX 8 I 1, 4, 8 12, 18, 24 A7+ #] %

171 $l8ked 200, 400, 600, 800

ee woltt. Fold

Ty T

R s 2d e o 2y 2ol & s
Hj sk th Controle HoQs ] 2] 3HA]

s M H0:2 18 A7



induction< control®] density H]&2 1.00.% &3 W ZF 9 Adigtoltt.

8 Az o] % control w3 H]aste] TRAIL ©wlo] 13wWiE F7}sksl o
W, 2 F7kE 24 AAA ARGt LN215 AlEE 200-800 M2
HOp2 18 Al A A8 & TRAIL &9 dg ##3t9 vl 200-800 M
9] HyOr HA & HxOp MAI3MA] &2 w3 u|awsto] 1.38) ooz o
W W o] ZUbERlow, 800 Mo H:0, & XA 39S u 15v= oyl
o] Frkskadvt (LE 1.

12. H202 AAA & AFAEE A X9 TRAILO| 23 Peer Al X9

A EF AEAA HO01 &3 F7Fd TRAIL @9 @3 o] Peer Al
o) AEaAel] WA= FEe BET] 98k, LN2I5 A2 E TLO.2
18 A1ZF A A 3FaL Peer A9} &7 24 AlZF 35 wj%3 5 Peer A ¥
o] AX3IALE FACstar®= #4399t Peer M XE Fas/Fas ligandol] 2
3 AEIALE F dojbx] kar ujw A TRAIL w7l Al EaAe] w1743
=t ol &Y= AlxEo|vt
A& 10.0% (annexin

-

M ¥ o=z TRAILe| 23+ A XIALE 82l

olt

HoO, AX A 3FA] &2 7ol A Peer AlX2] Al
V SAAE 889 11.2% (annexin V. 9FAd Al

}-H

}-H

143} propidium iodide

AMAFE ¥ THE AFHA, HO, AA A3 & 11.4% (annexin
V A A E v8)9 26.49% (annexin V. FA A X 1] 3} propidium iodide
GAAE ML HE FEHAY (g 12).
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Control H,0O,

) 1.9% 1.2% 27% 24
= & &
= o
- e
> i : i
= €2 E=
.-9 E - E
=y w o w
2 z AT z
° =] =]
o
o o
[} = L i £
10° 10° 107 10° 10t i
77 0% 100%]59.5% Ermity 1.4

f Annexin V-FITC !

a9 12. HoO, AAA & AFMEF AE9 TRAILY 93 Peer AlE9] A
FAb LN215 A EE 800 ¢ M H:0:2 ZAA A 3te] 18 A7+ wj sk & Peer Al
25 FAANEZRE SHold Aol HIbH A e8> RPMI vl A A 24 A7+ whek
st 1 & A M EC Peer Al2E annexin V-FITC% propidium iodide® 4
Mgk 3 FACstarz 4383l F3AZ o F4AE v&2 41 o]t} Control

T2 HoO AAHATA &2 Tolvh, HxOoE HxOeE AAH A3+ T-olr,
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Y
o
e
o
oty
(ld
ol
_0|L
£
:10
S
Y
>
>~
>,
(ld
BN
A
o
i

NF-x B} AP-1 22 AAIAE 9 @43l ROS7F #olst Alxs+

| doju= =% de novo &Y Aol dojubr] wfEe] ROSE°] #

A FRA AR AXaabe] dEs F 4 YUk kg cEfAE

Asze] ARAR] datA o Al R 2RE gusiehd wkgoz By
x

% =
A Gl M Ao R £ Se) e HejelA HEILAE

o



MEIAL] Qe vA TFeAR Ut PEFAET 9 AAA LT
H:02% A A 3ke] w3z kA Ee bleomycing A A 3ke] ket ~Edx
& fdehd Fas ligand®] §312 AA7F S718chs waisth, o9 Al 27
Al HoOp A Aol o3 2ksl ~E# 2 o8t Fas A4 AA7F 713
U BaLE ko] At 2Ef s AlEasbet Ee fAxke] dA £
e Tl AlEaAbel d3FE v E TheA o] AAIH A

A ¥ e ROS+= superoxide, hydroxyl, peroxyl, alkoxyl, hydroperoxyl
2] radical Feje} H.0., HOCI¥ 032 nonradical ez &4 3t} o]F
nonradical FEQl HyOo= AXETE A S93tH, HO00 A EAA| =
hydroxyl radical& &4 o Aol AAx4S #3act® B g
A HoOo= AIZ Wiell &A= ROSS dejoln, AEQ]F oA A X5}
HA AxeE SHTFoEA AEHe Atst 2EdAE i ¢ glo] A
&3}t

H:O= AEWe B dAAIAES @43A79, sdA &4
(ischemia-reperfusion injury), A4tA% (hypoxia)¥} WHuks-o] fu5i=
A3 AEoA wARCE® gz O gArGANA A7 superoxide’f
superoxide dismutase?] 2ol 28 H,0.2 A&, IFN-y * TGF- 8
19831 phorbol esters™el] 9JslA®= AT AAE H0.% hydroxyl
radical®] @El= npHo] 43t 2EAAE FEET In vitro AP lA A
st 2EYAE fFEstr] st AREshE Ha0:9 42 AXe wE vg=
th AN G Ffe PCI2 A5 ARRSE AFolA 100 L MFH 5
mMe] FE7A AFE8A 3" Burkitt's ©EF A ¥l 100 xME-E
500 M9 FEA AREE 9 om® HeLa MEo= 200 xMF-E 1,000
p M2 FE7A Ab&EG 3 Ao ol ¥E AlZelE 1 mMe vE

2 AH3PB B Aol AAMNEE AEE L0, 200 £ M3 400 4
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Mo FZ2 HAAA HNEuAL #d EAE Tl FElEA &ka
H:0; 1,000 M9 vxs AAAEd 23 A¥EsAde Jeplez, a3
2EHAE F7] 98 600 £ M EE 800 Mo H0.2 AR
FTREE e AFAEe] ARES HiO: w29k HlaLdte] in vitro A @l AL
31710 AUAA e T obygta Azhe.
oo Ag3 ANAEE AXES R 0.0 93 A¥al
AR FrEAbe] AxrzxAs #Eshy] dell, HiO0 ok AlE=Ad Wzt
43tk 21 Ak LN215 A2 9k LN319 A ¥ = H0000 23 A X
=g WUPEst gsith LN215 A¥7F LN319 A2 Ht; Abs AE# 2o
oS WA AlExseo] fdEloem, 800 pMe H:0.2 AHA33&
-+ LN215 M 3Zol A LN319 Mo} ulaste] 26 AEsgo] 2= 9]
o AXIF ARE 2EH 20 93 XSS Aol Holi: A F
AEZe] 7|Edoz FdFa Y= bel-2 HE o Hojon PHd o
FAsh=d LN319 Mx27F LN215 M2y} 7[EAH o2 mRNA G0l A
bel-2 AARZE 7] witolt) (1) 2). Bel-2% 4tst ~Ed 2o di& g4l
3 28g AV mEZ=LeE AfstE AXIAL sl gl
cytochrome ¢ W&S AATgozZN HNEIAES AX s g own B0

ZAXNEFNA  Sa® HaCaT A¥xPe PC12 A X A  bel-2E8

bel-2 transgenic wF-9-2=7F A &4 Wl AsiteE BAE F31
kel 2EG 20 93k Ao 9lo] bel-27F 4tdt AEH a6 9] =
S AEzAbe] 23 98-S F3s Jdes & 5 g
AT A= bel-2 Hdol o Abst ~2EH A Mg EeE e FW
oA Akt EH 2 o3 AlEAL BE FHAA 2d Aolrt A=A #
%

#s) sl ¥ ERY) ARALE ALE Por AP AR



A Thsdol vk dgtel A
BEAEE AEE H:0:2 HAZ F 4 AF & 6 A7l A Fas mRNA
AR 7 wol F71Eitl. Fas mRNA AALS] F71¢F tj&o] Fas &
Wby wdk Frbsl e 02 A 18 AZkel A Fas wulo] &

=

7T XS AXE 72402 FasE Uds oW, HoO=

A e 5 A4 FFas FAG wHSA7IH AEaAbE BS F7HEA
thooli= H000 &8l 2@ o] F7he Fasol olsto] ABAEE Ax7E &
A4 FFas FAl OS5 dgsizlon o= Atst 2EYE A&A Fas

ligand ZF=t°] b W Fas w7} MXEaAE o 2 dojd = A5 v
3t} Fas ligand mRNA HAAFE HoO, A A 3 4 AJ7F 3= 6

A7 b ol ZUhsklen Fas ligand w9 @ w3k Z7189l) o]
9} 7o)l W3o] =79 Fas ligand’} A& A 7% st AE AAAE
T AELE HO2 dAHee & MOLT-4 Al¥et g% wldstd MOLT-4
Aol AEAAE F7HEE B

TRAIL “&A¢1 DR4Y DR5¢] wdeo] 27] wiite] TRAIL =I7] A%t
Abell ABAS ztal Fas ligand "i7] Al EaL

MOLT-4 ME9 AEA Z7= ANAEE A E9 Fas ligando] 93}t
of rEos FAAY. ANAES AEZ7F T AX "2E AEFQ
3= Aoz Hol ¥Z3te]| glo] Aks)
= ASAEE A ¥ Fas ligand 80|

Hk-S- H]F_Q /‘ﬂﬁi_:ﬂ/\]‘% %E%]—ﬂq— Fas

Aol mztelty, aEEe

MOLT-4 A& A XA}t

mlm
do
L

rEd LR Q5 A

it m
)
®

M ERIRE ECE K

g EAS o W A A A AEIAE Fustel NFxA
o e 2AF A5 AN

TRAIL AAbell @afjr= obA 744 @2 Fio] A x| &ker,
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of# A3t AEY A9 TRAIL AR A#dol] ek Hals vk Hal
of ostd AFolHE e IFN-7y o o8, &43td T A%2"E IFN-aol
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Abstract

Hydrogen Peroxide triggers the expression of

Fas, Fas Ligand and TRAIL in astrocytoma cell lines

Daeho Kwon

Division of Medical Sciences

The Graduate School, Yonsei University

(Directed by Professor In-Hong Choi)

Apoptosis is known to be involved in several central nervous system
diseases such as Alzheimer-type dementia, Parkinsonian disease,
postischemic situations, and CNS tumors. While the mRNA of Fas was
detected in both normal mouse brain tissues and primary culture of
human astrocytes, the expression of Fas has not been detected in
normal human brain cells. Fas can be induced by TNF-«¢ and IFN-7y
in glial cells in vitro. Fas ligand is detected in primary cultures of
human astrocytes. In the diseased brain, Fas ligand is expressed in

oligodendroglial cells in multiple sclerotic plaque and in microglial cells
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in mice with experimental allergic encephalomyelitis. TRAIL, a member
of death ligand/receptor pairs, is independent of Fas mediated apoptosis.
TRAIL induces apoptosis in transformed cell lines via DR4 and DR5.
The decoy receptors for TRAIL, DcR1 and DcR2, were found in many
types of normal cells but not in brain or colon.

In brain diseases, reactive oxygen species (ROS) including H2Os,
superoxide anion and hydroxyl radicals are important mediators of
physical and chemical stresses. The ROS-mediated damage is known to
cause necrosis, but according to recent observations, it also seems to
play a potential role in apoptosis. Antioxidant as well as the
over—expression of antioxidant enzymes inhibit apoptotic cell death.
Recent observations showed ROS modulated the expression of Fas and
Fas ligand. The expression of Fas and Fas ligand was up-regulated in
human endothelial cells, hepatoma cells and microlgial cells under
oxidative stress.

In this study the effects of oxidative stress to the brain cells were
monitored by estimating the expression level of Fas, Fas ligand, TRAIL
and TRAIL receptors in human astrocytoma cell lines. mRNA
transcripts for Fas, Fas ligand, TRAIL and TRAIL receptors were
determined by RNase protection assay or RT-PCR. Protein levels were
estimated by Western blot or flow cytometry. Functional assay for Fas
ligand or TRAIL was done with appropriated target cells such as
MOLT-4 cells (for Fas ligand) and Peer cells (for TRAIL). Cell death
assay was done by lactic dehydrogenase release assay, annexin V

staining or propidium iodide staining.
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The level of Fas mRNA began to increase after 1 hr of H:O9
treatment and thereafter persisted for 12 hrs in both cell lines, LN215
and LN319 cells. The expression of Fas ligand increased within lhr and
peaked between 2-6 hrs, after the addition of H:O: in both cell lines.
TRAIL expression increased between 8-24 hrs following the addition of
H209. Astrocytoma cell lines expressed DR4, DR5, DcR1 and DcR2
constitutively but the expression was not modulated significantly by
H2O2. The up-regulated Fas was functional because cells became
sensitive to agonistic anti-Fas antibody. The up-regulated Fas ligands
induced cell death in MOLT-4 cells and the up-regulated TRAIL
induced apoptosis in Peer cells, which suggest these ligands were
functional.

These findings suggest that Fas, Fas ligand and TRAIL were
up-regulated by oxidative stress. Up-regulated Fas in astrocytoma cells
may cause the sensitive apotic response of astrocytoma cells when they
are In oxidative stress. On the other hand, up-regulation of Fas ligand
or TRAIL may render astrocytoma cells to be cytotoxic to neighboring
brain tissues and infiltrating immune cells. Therefore, it seems that
oxidative stress may play an important role in apoptosis in pathological

conditions of brain and immune privilege during brain development.

Key Words : oxidative stress, apoptosis, astrocytoma cell lines, HzO-,

Fas, Fas ligand, TRAIL
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