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2 e QAT AZAEA] o)A AsAFEAZA AZHN AH ol fe] Felelh Fo
= AASAAEE dehiE Aebvto) 29) AARAES SKN-SHAEZ) )3 = 0Espel o

AE F3pel C2AlRulel 25 SKN-SHAIEo] 213 F Fejdhs, Azt 5a¢ #sled ovd, P53y
A ste] B 5 HAse

SK-N-SHE 20~40uM 58] Aletvtol =8 2447 EEHeA] AP 5= slEqos AxgEe o
50% 74s}gl om, 48417 ol kel AS] mE AEA e m A Eete] B Abge] AERHE veh
oleh. @ o] el WsE 1] $Iske] Hoechst 33258 AT Ak, AS) $3o] HUPE AAsisleh A
eotel= Mol SKN-SHAIZBAZS AEel ps3e] Wae A2l 1R 3718 847 71 5713
+AZ e padel fusigen, doz dEsld 8 WA Eas g FAT 4 A Bl
p53 antisensefe] Al p53e WA gigtor] wldMelEs QI AEAEAE EAhoe ofdsldn £,
p533} AbiAl 2}e) eI ol¥F HAst7] $15te] ekl Solne) @ A A £4 o135} pS3 antisense X2 %
T ARA £4e HA0% A3k psalBEL Al ekt =2 Qs ZASIE AlAl S4be] oz A
SEREY

oge] Ahe Faehed b o, Agt-pd EER I £ 52 SKN-SHo el A Fekel Az
& fustgom, 2ol AR A p53t S AAl Al e s viAse) AEarEg
28313 e G S Bue) pSBAEE AsARomA, 9 AR £4E AL, Aetuto] o
o9 WA EA A = Aeetelpa A n s ohE ek & 9l

o

sobsy| gk i ehbe] =, A EAE AL SKN-SH, PS3ALel Al 2913

M = 1980, Raff 1992, Jacobsda 1993, Vaux% 1994,
Alnemri 5 1996). ¢]¢} & Alzald A= g3}
A ZAE AF(@poptosisy T A ol A SFAFA Aol Mg} Zro] A3 o] W=l Als)A|Ee] &4 s]e]

& AR Fo3 v)zte s F9 A6 Ad Qs FEEIIE S g RAlSel oJF Sid
= FA gowr £47 AEnke dYdoez A HAE H5 Als A=l o3 o=
Asl= ool zAw A=Abd Aot (Wyllie  (Thompson 1995, Whyg Evan 1995).]2] 8 A=
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— O|=d, Ol HE, =7 xd,

(Vaux 5 1994, Thompson 1995%E-3], & =3}o]mH
W, 71, YRy 2 AAME Esket 3
A5 AW SollA AEALDAP} 7HHe] RaE T
ot o]FE M ZAEAN: 23}, 54 F A F
L3 HFAHoz ot HAe|H vEe] o7
A EYAdA g 3 e eqlor AL o
b=, ol st MEAPES] HedEle FoF o)A}
Az AGEAR Agute| =] FoAo] HT A=A}
FZpE A g

M|g}ato] = (ceramidey Fx4 o2 N-acetyl sph-
ingosinee 2 A £2-& o] = QA|A F gl &
o) s1uje] A (sphingomyeliny] F2 2ol ]3|
A 3= = a2y aate]d gy o] = (sphyingomyel-
inasepll sl AAEHE AAA oz AEATEA
22X MZAARZA A, 23}, A ZAEAL Sl Fast
q&ge & oz A4 ok (Perrys 1998). 8
AR Agtatel=of A3 A+E F2 24, 5
3] M M EZFo s Tﬂ"i $ho}, A~
uteldH Az Mzue £EA 3 AR
HEY A5S Aoz A= dubHel A

>

A ZF shdd Aoz AZAE T ¢tk (Hannun 1996).

AlA| 2 TNF-a (Obeid5 1993, Jarviss.1994), L1
(Andrieu5- 1995), INFY(Kim 54 1995), Fas/AP&L
(Cifone 5 1994, Martire} Greens1995, ;Teppek-
1995) 9] ZA3A| =3 &) FAF(Haimovitz
Friedman% 1994, Santan& 1996, Verhejis
1996} 3FHA| (Strum 5 1994y Jaffrezous 1996)
52 Age] afamfeldd FUE, BAFA7]7
v o=E Aeilelelisrle S AHeshe e
2 BuESlar, M EFAA A Algtrtel =
At Mol 2~ aate]dev o] =5 A3t
= AcEaERelld )8 B4 2E
A A’ A5-9F FARH Az o] fres=
2 Algete| =7k AlzAPEALE wifslE AlsAdd

249 Ao 4453 ol 53] A4 249 4
4 smleldRe) il e 2wl
53] wow sgmmloldevelze] FAE ¥
e Roz glA glud, ol WA AL A
AANES) 6l AZ AR el AA=HAA A
g FolA e AZAEA B4 2 B
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= g 4 9let
G718 AFES B3 AEERAEL] Azt
ol= FAMAZF vhoFst M ZelM M EAEANE 70
e A 2 deRl AR e]w (Mathiass 1998),
o|e g Aletrtol=e] 2hgst HAH AHg ApEol
daiMe @ A7 A3yt B glov, 13
om B7sm Aeietolse] o7 AEAALe 8
N7 =26l dliME H&s] RS Aot
0] ppe) A zgE B fasEe) <
elegangEllis 5 1991p A HAF-F o] gto
oM 245E AmAME dEAdas
e AY dAlshs ol 2EgIAREe] wE A
Qe FRAmA M A gk Al 24
Qlz}ell = p53, Bet2 family,dimmediate early gene,
neurotrophicifactor, neuropeptigge] it} o] Zo
A AZAEAE sl gl §31x 39
6?147} FoFAAA= ofixl pb3e]tt. p532 DNA
b, AARAZ Sof o3 SuE= /\]IS_XJ% A=
°ﬂ Sojatelz 712 9719 AEA
ch RS s Az el p53e I3
Zl& Qs vi$ e Foz UEET glvh DNA
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oy

£Ae s 2Ad o8 el A Fol
p53S] B ps3uR EE FAITIE Ao
2 93 gleh A el DNA &4 8 24
o €13 p53e] WA Frhe AEFA] AAL Ax

ALAE 5 3
AEE U 5 A ABS Y AR 17
greng Wz =9 4%141&}01 A% 5 o
7 Helz e Aol deiA AT (Wu 5
1995, Pitti5 1996),.4 AzALA A L] "Rrre
obe AAS FHEA Faha et

A2 Aetotelmel )3k MEAAL HsA
G3hsh ps3e] FAMel Bile] AFH T glort,
3 A3 disirs Ak BaEe] elejxa gl
o 7L 24, p53e] DAL WA H el Alztele] =
A FETa s Hark | b, A
ghutol =) MZAA A FellM= p53e] W

15174 €} (Levine 1997).019

FEE HI7IA deve 23t 9le(Dbaibo
£ 1998).0]%= p53¢] actinomycin B} 7He}Al (gam-

ma irradiationy} 722 Abslell =g 799} 7bo)
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p530] F83 A AL $Y3n AUx Aol A
£ p530] MElufe]l =] AFglellA 28 Aok
AE& AN = A} sk Agiulel=s =
gt p53l| e]EA o] A] ok M EAHAL A 2ol o]
g S g Aoz AAHI o IHEE o}
MR Melntol =2 il M ZAE AL A 9] p539]
A 2 A& A o HA7A AEE]
HE A 3l lvkar o (Haupts- 1996).

ool & AT A= AMEtule|=d o8 fF=FHE
ABMEZE SK-N-SH Mz ApdaA& )73}
P53z - HARIANY] A=A S Felstar) g
w3 p532EA gl Ml ZAPE FA el Baxt =
o] g)ee mwA A 4z o} (Walkinshaw
¢} Waters 1994, Blung- 1997),77 vte] M= Abg
Z2AAAEHY] FHAA M o dT7EA
of & HEESo| el gt L FolMx E Aol
M Algtatel =l o5t AIA B¢ Ak WEks
Flgezy nEZe o}l 7|5&AtHe] S
gelslaz) 31, v B p53 AFIAl 752 A

& Agol HalA FHSLA B

L )
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1. M|=zul2k(cell culture)

37 x1H=A x2Z"A Z (neuroblastoma celt)
SK-N-SH A £Z./PElcoated 96 well culture platk
MTT reduction.assag A& 3}7] "9~ 40,000
cells/welle] W =2 7ZtolF9)t}. SK-N-SH A 2=
DMEMel| 10% FBS'(fetal.bovine serurd ®3%3t
wjofeie = uijekstolnt. platinggt g A EA i
Z| (DMEMiwith 1% FBSE. u}3to]Fa1 B Alge
A ARsEaAR s ZHbe] BAS AT Azt

AR B3,

2. MTT reduction assay

MTT reduction assay 7)ol B 1% HbES o
7t W83ty AJal3ledc) (Shearmans 1994, 1995,
KanekoS 1995).u¢k5l A xol] Altuel =5 H7}

gt 5] 37°CellA] 5% CQO, incubatorl|A] wjj eFs}elc}.

48A17F Fol 3-(4, 5-dimethylthiazol2-yl)-2, 5-diph-
enyltetrazolium bromide (MTT, Sigma}-<i-& =

=%7} 0.5mg/mLEs=r) == 7+ welld] A7}13F

Fofl 4|7 vk Fot o wjeksisich MTTE] ghdell

9siA] 3AIE formazanZIAHES 40 (0.1 N HCI
in absolute isopropanel) 541 3| ELISA reader
F olgste]l 570nmilAe) FPeeE S 7t

meo) e sgEs ailte 2R daT @

< 100%= 3l 0.9% Triton %100 &3] A =7}

A3 I EHeim e MTT.reduction® == 0%
= e} Avagl groe w A shick

3. M AN 515t Al (immunocytochemistry)

Algtrto]l =5 2]t Az} p53 antisense oli-
gonucleotid& A« xz3t A ZZ trypsimlgo=z
Heojfle] 2 F PBSHAAAHE 7|1F cytospin
(Hanil, Korea) 500 rpmi|#] 3% %<} gelating- 7€
shigetolEs]| RAA G A 27t HAR Lefe]l=
= AFSoA] 1A7F Z¢F 2= & 4% paraformalde-
hyde(in PBS pH 7.4 1587+ 3143w PBS4A|
= A=Z Ho] &A)slxz 99 peroxidase] &I}
Asn AE TS o] $lste] dmeol
A7k 3% HO,014 10%7F x2]8}sic}. 10% non
immune serum (Zymed Co., USA)® 30&7F ]z
Sk % p539] Yx}3kA| =S (Santa Cruz, USA) 1:169
v &2 3|N8E F 37CuickrlelM 2A17F vESAIF
o} o]& PBSE A3t & 2z 34 (biotinylated
antrigG, Zymed Co., USAE 41244 9087} A2
3t PBSSA| 8 & 33} &} (streptavidin peroxi-
dase conjugate, Zymed Co., USA)1x| 7} uF-&-A]7]
% DAB $fo= Whagt & pstn|Aoz 3

sl

4. p53 antisense oligonucleotide {0 2|t
p532| oA

ANglutol=ol 2J3F AlZAPE A A p53e] o
&g 17| 9siM= 207 7]7} phosphorothioate
Aoz o]Fo]x 5-CGCTAGGATCTGACTGG
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3 A¥g9] antisense oligonucleotid@s 3} 3ted Al 6. EAx2]
Z wjeklel] HE % 10puMeo] H == 3027 A
skt o] Ade 3 p53 mMRNA2 WY 74|
Hof AR Al xJd=zA], o]8|8 antisense oligonu-
cleotide?] 28 5-o]A)2 p532] Wd-& p53 A&
ARg-ste] WA 2315 Wi o = Eelsiglt

delEl: Hwd 2FUAE 2AEI o, 183t
o] A9} Apo]E olrr] $18|A SigmaPlot
version 6.0 (SPSS o]4-3}e], student'st-testz.
o\3g AAtetol p<0.05 ol 7, FAHe
2 folgt Aoz A

5. Algl#|e| =t <&} (mitochondrial membrane
potential)2| 5} £H-TMRE staining =

AFIA TP 9 AFe] WstE odelr ] SsiME ¥
I gdM A8l tetramethylrhodamine ethyl ester
(TMRE, Molecular Probeg A7} So9l: uljoF
o] 100nMe] F==2 158zt Aslsich G &
el = TMRE: AFIAIS] 2HA 9 atel] o] AlS
A 2 ctFoz oFsla, GAEE FF A7l w
2t LAt ARz A7 Ha dEA
ebfitt. TMRE?] 3% A)7]& fluorometes o]4-3}

% SK-N-SHE M ZEHA C2-Aelnfe] = (20~40
o] excitation 549 nm, emission 574 ni] =45} & Ao A7tz g oE2Hom
o} ¥4 <373 3% ¥n|A (Olympus IX70) ] FEE S (Fig. 1A). o]Alel] B3]
£33 CCD7beke ol gste] Fakshalet. 5 PCL2A ZolAle] A5t vhalrba 2 Hejotol =
A 5 AZAZEo| HaFglon] 2443 F o

Vehicle p53AS-Cer Cer

>

Phase
contrast

ell viability (% CTL)

Hoechst
33258

32 40 48

Treated timéhr)

Fig. 1.Ceramide (Cer) induces apoptotic cell death in neuroblastorai-SH cells. (A) Time and dosedependent changes of cell
viability by exogenous ceramide. S%SH cells were préncubated in 1% FBS DMEM for 2 hr and then treated with 20 or 40
UM of C2-ceramide. Czeramide was dissolved in ethanol (final concentration, 0.1%). After 24 hr the cell viability- [ SK
cell was estimated using the MTT reduction assay. Data, presented as percent of control cells incubated with vehiclg, are mean
SEM of four separate experiments. (B) Microscopic morphology of ceramide treatdStKcells. Cells were visualized by
phase contrast and Hoechst 33258fkmirescence. The figures are representative for four different experimprt$.05
versus vehicle alone.
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50%2] AMZ7} AbEEE oz Jelgar, 48471
Fojl = Abolgl: MlEs} Ao T ke Al
glufo] =ofl 2§ SK-N-SH H]£° AN EAE 7)zhe
] S8 Felshy e RSl em, A=

o] & wWsts P flalw Hoechst 332583 A
< AlEEtdeh AN #3 A3} 20pM C2-
Aehatel =2 et A9 2447k Foll SK-N-SH
M= AlZzAE AL 23t HlzAbd Hels e
et (Fig. 1B). MTT 3] A3 Alefste] -2 A
IAEENM e} 2 AFz Aetutel=g X}
of wjokat Al z2) o 509} AAE7]9] 243 A

Fig. 2.P53 expression of cells was detected by immunocytochemical techniques usip§3aatitibody as a primary antibody, a

EHd)7} 527 AHAE Fee] W) el
ek oleld geje) wWste vehd Hrye) A=

ML AMEAEALY] HmA EAe AEwsexy
A} (membrane blebbing) 2= g1} Alglolo| =5
A g AzLeMe et Se AEE=E A
E719] ot Aol s S deEMido
(Fig. 1B). =3}, Hoechst 33258148 |83t A3},
24717k 1% FBSHi A 2 Zrolmadd efuto] =5 A
347 ghe dmel A M ol A bk ST 5
% mope) o Yoirl WAFGE FF 539
AL N BAT el 1%2)

off (4 W

Hels ®

T 500
'—
O
2 400
Q
Q *k
2 300+ -|-
2]
o
3
© 2001
IS
()
= 100}
0 1 1
CTL Ceramide P53 ASt
ceramide

secondary antibody, and ABC system as a visualizing method. CulturddS#cells were treated with vehicle (A), @M C2-
ceramide for 6 hr alone, (B) or pieeated of 1uM of p53 antisense oligonucleotides for 6 hr (C) prior ted€2amide addition.
Expression levels were captured and quantified using NIH image (ver. 1.56) program. The vataessair¥ calculated by sum

of mean density of positively DABtained pixels (brown) per cells, normalized to the control p53 levels (CTL). Values are the
mean SD of determinations made in three randomly selected regions of captured images. Presenting microphotographs are

representative regions countained with hematoxylin dyes (bluep< 0.05 versus vehicle alone.3¥ 0.05 versus 20M C2-

ceramide alone.



— O|=¢d, o[ H, L7, BXIY, &

Aol A 24217 vk &3 HEd Aoz A7
g} o]e}= witE 20uM ] Allmle| =8 2447k
2] SK-N-SH A| £l X & Al ZzAEAR] Al ZA}
2o dwx 54 o] $53 £ Felst
Al #ZE A Alztelel =2 nvjA fAbAl <l
dihydroceramidg= A A &8l f-23 &35
] Zetolem o] C2Al|zinte] =2 <l3l] SK-
N-SHA| £2] A| ZAFH o] oz fibel Az
= ov)she FEolet shAll+ (Fig. 3).

A Aldslie. L A Algtete]=E A3t
Al ok ZfolAe p53e] A sk (Fig.
2A). 2 20uMe] Agtutel =8 A2|d 7+
p53whii A o] W e] Frlele e AFT 4 3l
Aet. P53 Az o] dejlA] A Ed = o (Fig.
2B). o] ¥ p53°] WEZ Agtute]l= A 17
FHE 34 Thssislen 4Azlel x| 2 s

sow] ol el A sl PSR sl

2. Miglolo|=o]| 2|5 REE S
MZALHof|A P532] ut

/““ g].\:r]_o] Eoﬂ 9] ‘EH %HEL% /‘ﬂ :7:-.}‘]'1:‘5'_ o]] /‘i p53 ‘%—]—

Fig. 3.Specific effectiof p53 antisense oligonucleotides on

Ahvtol =] oja) Fagss Az 9
p532] <& p53el] Eo|Zgl antisense oligonu-
cleotidez Alfste] A3 sl9leEl. p53 antisense
oligonucleotide] 4. #2]= A etuto]=of o3
el psghude] WEsze Fte awpgos
A&l sk =F(Eig. 2C). gF#, p53 antisense oligonu-

K-N-SH AM|=Z 2|
s ofg

120 cleotide?] A Helx= oF 90% A =2] A ZAPE oA
100L — _'|_ T T i &3=2 Yeh¢loh e p53 sense oligonucleotide
5 = Agiafelzel gt MEAbde o}FdH &dx
- 80f tlel®] okgkt) (Fig. 1B, 2A).¢]2] 8t p53 antisense
E col. . oligonucleotide] M zAg oA &3l= Mol =
g sl 013t Aze) Pejsty wste aspo=w o)
= 4o sk 7oz by (Fig. 1B). 22lm= ojeidt 2
— She Agetol o] g AlzAbEe] s <A
Ql A=of o8 AP k= AE A= A
F F P PP A
Qé\ é{é(\ ’b§ &x R X
& & g @’é\ @éé i i i
& WY 8 3. Miatojol=ofl o/t ARix| etESIAt

< (mitochondrial membrane potential)2]
#iste} p53zte| AN
ceramide (Cer) toxicity, Twenty micromolar ceramide

treatment for 24 hrinduced neuronal cell death, whereas Aehatol el o)siA AFEIAS] 7)%3 Telsted
the same concentration of dihydroceramide did not. —« ° e

Treatment with'sense or antisense p53 oligonucleotides inTt Af1zte] W37t JlEAE detrr] g, A
the absence of Geeramide resulted in no significant 2] Hj¢j] Eo]H el ulLS 3= FFPGAA R

change“in.viability compared with vehieteeated con- o olaz 3713 . -
S oA oz Iz} Fus
trols. Pretreatment with p53 antisense oligonucleotides TMREZ o] &3] e sk, 9

showed protective effects upon ceramidduced cyto- 2] A =ZE fluorometee =43}t 2 A
toxicity, whereas p53 sense oligonucleotide did not. The Oz A= AFRIA 2R AAH oz 83

Lo o

percentage of surviving cells was measured by the MTT o L

. . = KR J 2~ 9lo) -N-
reduction assay. Values are the me&&8D of three in- Ha e As BT 4 39w, SKN-SH

dependent experiments performed in triplicate. Asterisks 4| 326l 30uM<] Aglrlo]l =8 22|38 & 64712
indicate significant differences from that of ceramide Ao wR ) AR 0w SAHR] L)

only treated control. §<0.05 versus vehicle alone. o )
** n< 0.05 versus 2AM C2-ceramide alone. o] A7I7F Aad Ae 32S & At (Fig.
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o

0.8
0.6

0.4}

Change of MMP level (folds)

0.0 . :
B Vehicle Cer p53 AS+Cer

Fig. 4. The effect of p53 on collapse of mitochondrial membrain potential, which is induced by ceramMeSISkells plated on glass
coverslips were maintained for'6h at'@7n either culture medium, vehicle (A), medium containingi®Dof ceramide (B), or
20puM of ceramide+10 uM p53 antisense (C). Celis were then loaded with 100 nM of TMRE to measure mitochondrial
membrane potentiahWj, as TMRE fluorescence, was evaluated in-I$tSH by fluorescence microscopy. Quantification of
fluorescent levels (results of-8). Intensity, of TMRE fluorescence was quantified with Fluorometer. Fluorescent levels are
expressed as arbitrary units.of relative valye< ©.05 versus vehicle alone.3% 0.05 versus 2(AM C2-ceramide alone.

4). 18]35 p53 antisense oligonucleotide, 10I-&- 6

A RAARF 7394 ) S5 ot A AL oo

A7WE 3 A ol bt o) 2o )8 F]

A g A Ay 223 A BEss A ARrtel =7} 1AM EE 2 Chorat A
& BT % ok webA Aekubol=e] g A FRIN AEAAL] SRl gt A
Ao P3N WAV e Al AS w3 3 Ho| 9lert(BurggF 1996), A1 4

Al wsiAl 2ARE Sl AsAste Bu  AANEFIML] AzAbE S)zelA ) Aetebel s
S190e st vholrl psawhil Wl 24 pS3% ARIASI] A A ok s
& AR 3 S92 FAEE A 2l }%A FEEA EST ek Aekebel=e] HAd] o)%
& sabdes Auosal Aelsol A% 4 A AT AZANDL ook wsls o A5
AN £ AR 5 A AL FAsk u} $H3t DA} ole Aoz AZHT e, o

© Aot =g A 2% muheldeld o =7}
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— OlE9l Ol¥Y, =RY, BAIF, Ho% R, AP, YHF olas
wEEAAYF ] ] 7Fs/3-2 actinomycin B} Al Al s -

Aol A Aol gEH o=
Z7behe 7o) mus i
1997). 229 srmpo] ) 4l
= wof mdelA] w3}y
= (Venable% 1995), |2t
2 A= (turnoven <5<
2000). 3k, Al ZAbE 3 B
Aol AAME olrke Aleiulol=e] A=
ol&A el "I7kx (susceptibilitypl] oJsjA] 3
=& A9d 4 9l Aok

AR @FE CoAlettels Al & Al
AR wM 2ZF SK-N-SH A Zo| A doj}= A=z}
ats} AR 2 24 710 FHsked 2
2AA D ek AR 07 Azapge)
A=-g MRNASH whijde] gy Bew
3t} (Johnsow} Deckwerth 1993). Mesneg- (1992)
2 actinomycin D2} cycloheximide’} A173M 22 &
3h8l PCL24| Zol 4 Al ZAPEALE A 3ok 2w
g 3 b gl 2 AFelME SKN-SHAZE A
dutelme Hd F Zole] walA 2A) Sy
A Aol BATA. o) E ATolN FHAY
eHEhH wshs) wge] SK-N-SH A Zel] Aleiofe]
=7} MzAEAE SR gee Al 2%
2} s,

H)= 711:}%1 o]1} actinomycin 2} 72
F 0] p53EIEHS) ko i etute)
=5 FA3cte wv} AR Aeketel=s &
W A zapd bl A p532] Al jsir= ofx
742 7 8s] s Aliek 3 siot (Dbaibos- 1998).
olof] E g5 p532f, 57 0] iSK-N-SH A ] o] 4
Alehdhe) =l o1a) SRR A ZAPD AN F 0
JS GdditPEgzrl s A s ddos
P53 oS M ZEAPEALS] FEAES DNA &
Alo]u}, cytokine, heat shocl-S =33t} (Graeber
5 1994, Eizenberg- 1995, Levine 1997). DNA:
AOL% p533]] _/]quo] H]—_.o]] \:Hzr]— ZF Olﬁz] ;(]_.__
Ifeled o2 shx] AlE Helel A ps3shu Al
223} =)o) 9e}(Clarke 1993).0] ¢}i= Hir)
= 22e) welA Agetel= Fsh p53e) a9l
A=zlo] AA =3 ¢} (Dbaibo5 1998). o2t

=2

SAA

o

56

s Molt-4 Al ZAPEell A Uz}l p539] A3}
Foll WAHA Q] Alghute]| =] Z717) o] FofAe] &
T glom, Mgtute]=ef oajr= p5b32]
Q550 27} A o] FoIXA] v Ao
S SeA=y oddh agAR, ps5F T
transcriptional transactivatiofx] 2] wW3l= whaid
Szl 24 7Fed W3 glels o] Fold 4 9l
= AMALE SR8 ok et (Levine, 1997).

2 79 Aol SK-N-SH A o] A A|gn}
ol=2 frityl M EXTEAE P53e] HH o= QI
DNA &8 B8le] viZfE =A% & & =t 2
21} p53:1| 48 3t “antisense oligonucleotige A 2}=}

-

=
=

Lo

ol=2 fHlEE= M ZAE S AT ¥ ole} p53
o) AT #3519} o)23 Azl= p53 7

0} Aletnto|=e] shglAz e ahgsin ps3e] At
o AA RN EZ SK-N-SH A| 20| A Agjulo] ==

FEl A ZAE AL A Fadk JEE fE Ao
B Ze oBlsh Aok Telm el At}
o|=s) 2J]F p53°] 319l =d Z=el M= A
Wa) 2 Ak Azl Fod duAdAs Ay
AR e WEkE fUshs A B
om, FAA oz AR AN 2hao] W
2AALE A f=ATE AE
Aol A Bl Alglulo] =of o3 £
W p539] A3} W ol AAI 2 °15(tran8-
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Abstract

Study on the Mitochondrial Dysfunction by p53 Regulation in
Ceramide-induced Neuronal Cell Death

Do-Yeon Lee, Hyun-Jung Lee, Yoo-Hun Noh, Ji-Young Yun, In-=Sook Han
Yoon-Hee Chung, Kyung-Yong Kim, Sung-Su Kim, Won-“Boek Lee

Department of Anatomy, College of Medicine, Chung=Ang University.

Ceramide induces cell death in a domed timedependent manner in neuroblastomal$tSH eells. To investigate
the mechanism of SKI-SH cell death by G2eramide, morpholagicalfeatures and:Hoechst 33258 staining were
analyzed.

In these morphlogic study the cell death by ceramide showed typical apoptotic features, nuclear condensation,
fragmentation, and membrane blebbing. Cerarmdeced apoptosis was accompanied by nuclear accumulation of
p53. Inhibition of p53 expression with p53 antisense oligonucleotides inhibited apoptosis evoked by ceramide.

Also, ceramide induced mitochondrial event, collapse ofimitochondrial membrane patéitiahad interestingly,
inhibition of p53 attenuated collapse of mitochendrial membrane potential, suggests that ceramide induces
mitochondrial dysfunction through upregulation of p53 expression.

These results suggest that ceraniidkiced apoptesis'is dependent upon increase in cellular p53 levels which play a
critical role in the regulation of apoptotic cell death.and p53 modulates mitochondrial function such as mitochondrial
membrane potential level.

Key words : Ceramide, Apoptosis, SK-SH;. p53, Mitochondrial membrane potential (MMP)
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