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starzk ddch WA, DNA microarray assaysS 33 23 SNU-6202 SNU-1
of ®])3}o] c-met proto-oncogenes ¥ &3 114709 FHAAE Ajdow ol
g 9ol AU c-metd] olglgk Wy P4 Reverse
Transcription-Polymerase Chain Reaction (RT-PCR)d| 2Jsf- %= thA] s+ &
olE Ao SNU-16 Ao c-met?] ligand¢! Hepatocyte growth factor (HGF)
9] A g]+= anti-Fas, H:0,, etoposide, serum withdrawl®] EFol thdh A|E H3E
2HE FESA FUTH wWEkA, c-meto] o] BE A=E] st SNU-6205

ot A ofy e AZHAT. e AAE Felsty] 9 = HE
W o 2 anti-Fas, H20,, etoposide, serum withdrawle] ¢t M XS APE =
7|H1E AT O A3 o]#st AFE KT stress activated protein
kinase/c-Jun NH; terminal kinase (SAPK/INK)Z £3&to] $joF AE Y AlES
fresto]l &5t Bel-27F SAPK/JNK®] &35 AT 4 Qvhe 7]E9]
Hao] A8 A SNU-162 SNU-620914 Bcl-2 family proteing2] &d 44
< western blotting ©. & ]3¢t 1 A3} Bad, Bak, Bax, Bid, Bel-2, Bel-xL
o] Wy A== SNU-16, SNU-62001 4 Erh& Apol7h oy #5 Bel-wht
o] SNU-16E.t} SNU-620414 =& &S Bt E3F Bel-wg SNU-169 %



e 3l S wl = anti-Fas, H:0., etoposide, serum withdrawlel 2]3+ SAPK/JNK]
g3t 2@ ME Abdo] Zadoe] BEFAT wEbA Bel-wrb AAE 9 F
A s B =AE FAFSEZ] flste] oAl

A

9] advanced gastric

A
adenocarcinoma (AGC) 32258 53¢ 245 W 33 Aoz #4319

t} o] RE Ao A Bel-wx AA AlFEAE LEH A kA vE F casedl] A
© 4 AHX Boj¥oz dwdgo] #AHALE o] HE AT Ay}E FIed
Bel-w7F $91F AT 2 9 x4 2dE 4 e v AL QA
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AeE MEoNA Bel-wé] 2ad, AE AbE oA 7 ®H 2 2E 1A

Bcel-w supresses gastric cancer cell death by blocking SAPK/JNK

activation

QA stel o 3 Ap

ol & ¢

)

At A AAHeR b B 4T shrtolth T gete] A
71 gk oldlE ol X F=FH3gk AA AR Helicobactor pylori (H.
pylori) 9] FQAdo] A|7]¥ o] ¢31, World Health Organization< ©]
S class 1 carcinogen® & QA 3ATE? ol t)ek 7} == H. pylorittol
g3 ¢ Ay AE Yoz <]  lymphocytes, macrophages,
polymorphonuclear cells®} #2 A5 MEEo] Ha{H, 1 A3 thgst
inflammatory cytokine¥} €74 AtA7F A E & vA o] P A
ZhATh T olel gk AEoA @e 9 ¥ AlXE7F TNFash 22 cytotoxic
cytokine?} b3t ZE 2o S AEHAAINE o] gk A=l gk A

F

, = homeostatic mechanism®] W& ¥ Ao 2]35}o]
ro] WAlE ThsAdo]l diFETh ol HdoRE IAE dAEE o Tt
A Az AME AFEd AYAFS UEbU et ol dEE, FAEe] ol &



A A AFERRE QALE BESE Q45 ZA% 71 4§ A

TG ool WA A4S olsstn B o AR L&Y FAsE B

F Al QAR Bel-2 family

proteine<S & 4 Atk Bel-2%& o5 F A& o 3% family member

olH, follicular B-cell lymphomas R®| 33 thFeh hAlEeA 3o Td 5
_Z,_

= proto-oncogenel. @ WolATE? Bel-27F FES wre s 2 o] f= 7

_

£9] proto-oncogened= EE AX AFd= IS FX & ME AE

2 olAlsh: 54 wFoldlth Ba29) @ ME BE HAE v

ro

ultraviolet-irradiation, cytokine withdrawl, dexamethasone, 1¥ il T}k
cytotoxic drugs EdHetE  ofF ThEE AlE (TS tiste] 3w 0
a2 71" 9A A x2xel mEkA thFe Al webdtl o]l gk i A<l
o2 Bcel-2+= "EFE=golo A Baxe} Z3%3}e] Bax-channel activity 2
cytochrome C releaseE o A|dtth= Aot WP Bel-2%= mal theksl A}
H 2552 55 +E mitogen-activated protein kinase (MAPK) family 2]
3t member?l SAPK/JNK7} th&kst A1E AF5E52 485 = S A
s Bmam kM ey oled AE AFE oA s Bel-29lwk =
skEl Aol oyl thE Bcel-2 family memberE<¢l Bel-xL, Bel-ws = Al

S oA ootk A Yok wmE o] family members,

Bax, Bad, Bid, Baks < 238 AX APES FXst= Aoz defA o

o

e

A, Bel-2 family memberE< A X AFE S X stE dxkel A e = <A
2 2749 7 Uk

Bcl-2 family members o ¥EH2 IZE9 & 7Hd3 AeH,



IL-3 deprivation, dexamethasones ¥ #Z< ThYst Al =59 2F89|
AAPL B HQ o P g2 AL Bel-weol AE AHE oA 7
s &Kol 1 A& 7l dE o= Wiy T3 AAoln I
Bel-we] A WolA o] tigh B Al w9 AgHA o]tk Bel-w7t
mouse®] &, G, A, hF 5o zHAM wdPo] AFHoUY
Bel-w 422l 93] (knockout):= 2 2 spermatogenesisoll 7 o] A4S %
stttk olgld A3 A Bel-w7b spermatogenesisE Al €5 A AFA <l
development Ao BHQ3tS At ** 181} o] Bel-w knockout
mouse®| 5-fluorouracil, ¥-radiation A &|l& &= W= & 43 AEx7F A

2} moused| ] BT} AgH oz WzEA AME3AYP 2822 Bel-ws

g A7 Bel-wi £3 WA dE, 53 geld Fad 48 5

Papelets Ae gAGE BuE ok LA, GFF I ATFES

A
fHos w4 ddPe] Bu HJr® oY AF AREL Bel-wrtk ol
At AEolA AE AR AL IS AAREIARE T2 <t A
Bel-wel 985 AAASR B4 Baus gl

A EZAA FF TdHol FTUlHEE E TUE AE JAAEE cmet

proto-oncogenes E & ATt c-metS tyrosine kinase receptor family©ll

St X FwWe FgAolm ¥ oo 1 ligandsl HGF7F #2sw v



%3l A LA phosphoinositide 3-kinaseE £3F AE AE A7} FE5H
= Aow ddA gk PP cometo] et @ kel A w9 # 4ot

oA wrh BAFE Ao B HAAWFNT S)eke o] o] g

doF MEY AE 71AES oldlsly] $138Fe] Bel-2 family proteins &
c-met?} o] thE She] BEAdo] FlE 54 dAE 24T £ A4l
ARk, e QIAEY] A8 Ve A E wiAR & (e Aot olgd ¥R
AAES Ao YHozE BAYE 4 A= WHoeZE DNA microarray
assayE E T AY. AL FES {FHAAE =R B9 ES
microchipS AR&3dto] Z7o] ME FHAA B3 ztolE Uil dFo =
wAske Zlsolth webA AL AlEE F AlFAAA FHAA HE ol
AZ7F AbEE o] 7 A A o] Hd e wsh ek @ Awe] fdQlo]
He AAEEY A2 5 A8 1A |

B oATAE g Ame] gEe wBelds A4E 2] A AL

g

FE2l SNU-1, SNU-16, SNU-620 M X ES AF&3 vl AFE AA
o} SvEAI%E, SNU-620 M¥X= SNU-13 SNU-16 MEXEHT %
3 AME 2B tiate] AH R £E& AFAS HAT ol SNU-620
Axe] EAE AF3e AE AAE AX AEFH, Asiehd, 18a
DNA microarray assay ‘WHOo=zZ A% Ay SNU-620 AHEANM=
Bel-we] @do] daizez mrhs o] EAHdth E3 Bd-we A%
ghare] Ao A ¢ AE SolHor WHddE F ek AdRHAL, U5
o] Bel-w+ SAPK/JNKS &A43& o
B 9 AZEE Bod 5 dgo] SAEAT o] BE A Ayfo] vF

Bel-w7h 919F AEelA shitel 4 A4z 483 5 glode Arwd



I A= 3 ¥y

L AZ, A R A

X2l SNU-1, SNU-16, SNU-620> 3%t=r M EZF 23] A
53T B Ao AFEE 2E 12 A 5S human antigensS AR
st Sy E o o]5% Bcel-2, Bid, Bad, Bax, Bak®} SAPK/JNK &4
52 Pharmingen/Transduction Laboratories (San Diego, CA, USA)el A
853kttt &3k Bel-w, Erkel p38 A5 Santa Cruz Biotechnology
(Santa Cruz, CA, USA)o|A, —12]al anti-Fas¥ upstate Biotechnology
(Lake Placid, NY)oll A, Bcl-xL2 Calbiochem (La Jolla, CA, USA)®i| A
Z+7Zy 9438ttt Recombinant c-Jun @ @& New England Biolabs
(Beverly, MA, USA)°A, PD 980599 SB 2035802 A.G.Scientific
Incorporation (San Diego, CA, USA)9l A, recombinant HGF+= R&D
system Incoporation (Minneapolis, MN, USA)el 4], &A1 etoposide=

Calbiochem (La Jolla, CA, USA)olA & 5313t}
2. A ¥ vl transfection 2 3 &

SNU-16 A3 Bel-wE ) #&317] 913814 = pEF vectorel] =

J ¥ Bel-wE electroporation© 2 transfectiond} i, hygromycin (0.5mg/ml)

© 2 transfectantE W3 h. =3 MKK49 dominant negative mutant

E W3e7] Y= o] FAAE pecDNA vectord] 243 22 W

© 2 transfection 3 F G418 sulfate (Img/ml)E AF&3}o] transfectant=
H

3k, A¥E  transfectant 2 7B} BRE O AEFELS 10%

i



heat-inactivated fetal bovine serum (FBS)®} 50ug/ml gentamicines 3t

gk RPMI16400 A v st A1kl AbdE A=E5S F7] 8= 9]

59 1x10° cells/ml® #5383 anti-Fas (100-500ng/ml), HO» (50eM-250

uM), etoposide (5uM-40uM)Z A 2 stA Tt &, MEIFES PBSE F+ | A
T 0-1%9 FBS7F g% sjgd oz gty

3. AX AHE 7

ro

ChESE A gbEet AR AEet a"A g2 dEAEE 10mg/mld
propidium iodide (PDZ M3ta PI 927 %= (FL-2 channel)9} AlX o] =
7] (foward light scatter)& & Aol =73+ multiparameter flow cytometry
= AN o] W PI @40l ofstal AAAAQ AVIE UEl= AxEL

< viable cells®, A A EFE dead cells® 12|54 ¢ oh

4. Reverse Transcription - Polymerase Chain Reaction (RT-PCR)

24

2 2g3st7] 98k, A EZS Tri-reagent (Sigma, St. Louis, MO)<

Abg3Fe] 3t¥3Fal, choloroform *#]E 3l 158 F-o 12,000gel A 15%

ot 94 Bt A=AS A) tubed] %74 RNAZ isoprophyl alcohol

2 JAAZIAL, 75% ethanolZ A H g & o] AxyE HAEES 55TAAA

dH:0-DEPCE  AF&3te] oAl =1 % RNAS &S DU 650
spectrophotometer (Beckman, USA)S 2 A =&} it}

Reverse transcription= 2.5 pg RNA, 1.5 mM®e| each dNTP, 0.5 ug

random hexamer, 0.1 M DTT$®t 10 units avian myeloblastosis virus



5 94TAA 5, A=A 10

ﬁ
(@]
<
(@]
=
wn
(@)
-
=
aQ
=]
wn
o
i
(o]
=3
Q
w
(@]
Ll
B
o]
olr
ol
iy
o
2,
[\~
(=]
=
fas)

cDNAE S%317] fallAs 7] vbs &9 4w, 1 unit Tag DNA
polymerase (Takara, Shiga, Japan), 0.2 uM<$¢] each dANTP<2} 25 pmol
primers& X3st= £ 255 GeneAmp PCR System 2400 (Perlcin
Elmer, USA)S AF83}o] 18-24 cycless et 539 th ZF cycle2 94T o
A 30%3%}t denaturation, 60CeolA 30%7%t primer annealing®} 72Co| A 1%
7F &4S sk vkA 9 cycleo] €Yt 72T oAl 10+7F extensiong
Faoh 2 Ao AMLE primers dhte] strand (57 - CCT GTG
CTG GAA CAC CCA G - 3')+ metl®] N-terminal region®] S¥3s}il =
ot sy (5' - CCA GAG TTT ATG GAA CAG AAC - 3)i met29]
c-terminal regiond] E%3ltl. RT-PCR AAE9 10S 5% acrylamide

(1t
ol

Al

gelsol Al 100VE 40 7F H7]95 %, 5% JEE autoradiography = H] 1l

shelut.

5. Western blot analysis

MEE 120 mM NaCl, 0.5% NP-40, 1 mM PMSF, 2 pg/ml aprotinin
o] ¥ Tris-Cl 40mM, pH 8.0) ¢FHo =z uy3t T A H2 3]

ol

(1,500rpm, 15%, 4C) A=dS A3, Bradford o2 il ads sl dd

o ¥ 3 Fde

O
Lo

ad (100pg)S  15%  sodium  dodecyl
sulfate-polyacylamide gel electrophoresis (SDS-PAGE)E %3} 100Vl
A 90w 7 ®elsta, thA] d7lE (200mA, 55%)S ©]8-3o] Immobilon
membrane (Millipore, Bedford, MA, USA)2 &2 # o]} t}. o] Hg 20
A 10% GAERFZ 3A7F B A@ska 200 mM Tris-Cl, 1.4 mM NaCl,



0.1% Tween 20°] ¥ ENdolAx 1x A& 43 A 7)1, horseradish
peroxidase”} F2E 22F FA = A3} 3} s} dhsg-

(chemiluminescence, NEN™ Life Science, Boston, MA, USA)S 2 A3}
o,

6. In vitro kinase assay

MEE 50 mM Hepes buffer (pH 7.4), 100 mM NaCl, 10% glycerol,

1% NP-40, 1 mM EDTA (pH 8.0), 20 mM [E-glyserophosphate, 1 mM
NaF<2} protease inhibitors®] 1 mM PMSF¢ 1 mM sodium orthovanadate
2 gy3k & g4 2 (1,500rpm, 15F, 4TC)3te] A=oS A 31 Bradford
gttt 19 F ALY duE (400pg)S Hdke

12 A2 1y JHdS AAed. o] FHAES 20 mM Hepes (pH 7.4),
10 mM MgCls, 20 mM B-glyserophosphate, 10 mM NaF, 1 mM DTT, 05
mM sodium orthovanadate, 50 eM ATP¢} 10uCi[v-*PJATP7} 35¥ <
ZFd (20u) o2 &35t th Kinase ¥HE2 SAPK/JNKC] 7129l c-Juns,
S 2 Erket p38e] 7121 PHAS-15 2 ugE #H7bste] 30CAA 303+
gk A5 9aks A= 12% SDS-PAGE  (100V, 100+%)¢}

Phospholmager (Tina 2.0 software A}-&)E A}&3}e] B39t}

ok Aol setn BEE 24 AAOR A4S H xyleneOw e}

Eal}

AL A A3FATE 100% ethanol, 95% ethanol, 80% ethanoldl Z}z} 2%E-%

S7F shgsk 3 a2 B A Citrate buffer (0.01M, pH 6.0) # &

_10_



(121C, 1%)o] o]& H.0, (3% in methanol) A2 (15%)% endogenous
peroxidaseS H8A 3130t o] A4S PBS &9 o2 58X 33 A A}
Aol &k 2L biotin FA| 22+ FA7F H] SolA o2 dHd} vkEeh=
RS T7] 98] blocking £9& 2083 ALY 2W F goat
anti-human Bcl-w IgGS 1602 3438l A2t 4Tl A overnight
incubation®lth. 0.05% Tweeno] 33 PBS= L5842 33 AAZF,
biotinylated donkey anti-goat IgG (Santa Cruz Biotechnology)E 1/50%
sl ste] A stal Aol A 3041t incubationsle] PBSZ 534 33] A
it WA E2 (chromogen)¢l 3'3'-diaminobenzidine (DAB)S #] ] &} aL
DW= AAste] #Zasr. dix ddez s gy 918
hematoxylin®.=2 53] dippingstil DW= AAstATh 2ol & slide=
FA § 80% ethanol, 95% ethanol, 100% ethanol® 2%&% B3} t}.

Xyleneo. & WH-S-3}3l mountingdte] X 3} o}

8. DNA microarray assay

Had WHoR

53 RNAZE Incyte corporatione] €] &3] 9,800

ot

7R 2] DNA spotS #4339t}

-11 -



m. Az
AHE A5 3 A AIXEFEY HST v

SNU-1, SNU-163} SNU-620 Al ¥E5S v}oks W o=w Ag]éla, -1
9 ¥vrE=E Hwstaz v o]E flste]l 10% FBS A shol A
anti-Fas (100-500ng/ml), H>O- (50-250uM), etoposide (5-40uM)= =] 2] 3}
A, o] AxES AHS * 0-1% FBS7F ¥ wgdoz dEgsdt
o]# gk A& 40A3F A& & A Eo] AMELEE flow cytometer® =74 3
A o] BE AP tiste] SNU-13% SNU-16 A|ZZE2 SNU-620 A2 E
o9 sk AbEde] &l (Fig. 1. SNU-1, SNU-163%
SNU-620 MEE°] 2 ¢ AEF ol Esta AbE =50l gk
B =T vdEavs ARl sk, o5 5A4S vlul AT owA 9

o Mol AE 7S olsstaAt st

DNA microarray assay® 3 22 23 H

AbE Ao w7e SNU-1 A2t 22%] k8 SNU-620 A 3ol A
A o2 dE = FHAAE 2] 98te] DNA microarray assays -3
skt 9,80071¢] DNA spots 43 A3, o5 F cmets 23 114
R7F SNU-62001 4 Zdefd oz wo] wd o] &AHSth (Table 1).

c-metd 7% 4

e AEA AL AZE 728 F dE cmeto] FUiH o vhe AL



4 9hE& Kol SNU-620014 #Weol] wdevts #HolA c-mete] 919t Al
o] AE AMEE AT 7hsdol AVHAT. WA, cometd] TE FEE F
gelst7] 915te]  SNU-1, SNU-162F SNU-620 AlZEoA cmete] Wd A=
S RT-PCRZ H| w35} t} 18-24 cycles®] RT-PCR= 33+ A3 c-meto] 2
§2 SNU-620014 74 &2 Zlo] el lon, SNU-1914= RT-PCRS 24
cycles Fdstol®: odo] A i SNU-16oA = 2dL Hou
SNU-620° #3te] doj& oz ottt (Fig 2). cmeto] I AEZFolA A
=2 Az Ak oA Z3E vehleA 2ARE] fete] cmets EdEEE
SNU-16 A E2] AbEo] c-meto] ligand! HGFol ¢ale] JAE = A S AL
Atk 284}, anti-Fas 2 etoposideo] 93k Al AFE-2 HGE (0.5-5unit/ml)ol
ofste] Apdol A E A kil Ho0:9t serum withdrawl®] Al A 282
oA meokstA AAE AT Wk, c-meto] o] RE AlY AFERFE 9o
AEE H3se dAe ohyga Azl

fkl

fnj

9L AEFIA Bel-we 2d 2 7%

AE APES 24deE T8 2AxEE Bel-2 family proteinsS &
ATH wetd ol5e] wd HEE western blottinge 2 HlwEI T Fig. 3
of 5 R o], Bak, Bax, Bid, Bcl-xL¢ & AHX& SNU-1, SNU-16,
SNU-620°1 4 #H]szskAl YEFSETE Badel Bel-29 23 AX& SNU-19A4
7 Weol AL, Bel-wis SNU-17 SNU-620414 =& dd S B
t}. SNU-19] pro-apoptotic®! 21 Bad®} pro-survival <1z}l Bel-29F
Bel-wk dld o=z @o] wdgit= AR wFo], SNU-1°] AFE 2=
of W17+3k o] FE Bcel-2 family proteinE %t Alg-3te] A7 E oH Y B
R, optE vE QAES FFE= doget FAHAY. 22y SNU-16



I} SNU-620S HlashH FAFSE Bel-2 family proteing & 2% Bel-wqt
o] Wdof| zlolE H AT =, Bel-wel @do] SNU-620014 Aoz
Y A4S Bel-wrb #H29 SNU-167 SNU-6204F0] 9] Ab#l k8-

1% fETL AHA o FHS EAHs] Askel Bel-wd

i
(.

o~

#st= SNU-16 transfectant®} 1% #] &2 W= transfectantS 2H2b 2

o

skt (Fig. 5(A)). °ol &9 anti-Fas, H.0, etoposide, serum withdrawl&
Agete] ME AME JEE Hwg A3 Bel-wrb HEAE AE A= o
R A=l ofg AlE Abdo]l BF oAl dEHAY (Fig. 5(C)). w
2} 4, Bel-wi anti-Fas, H.0, etoposide, serum withdrawl=Z4%-E ¢k Al

@ 5 Qe aAea e

Ry
fn oY

H

fol

et

A Al ALEO A SAPK/JNKSY g%

Bel-wél 28 71d& olsfstr] A= flolA ALES AbE A==
o] fIt AMEE AbEste= 7IHdE WA FHE daAo] dFHdA. 53,
theksk o2 Ad xAddA FREs AlE Abdo] SAPK/JNKel o] &l v
Mtk AR wio] 0 SAPK/INKZF ¥ A3 204 fFEHE A
¥ Ao #old The A S ASEAY. o]E fIdke] anti-Fas, H:O,
etoposide, serum withdrawle] $¢F A4 SAPK/JNKE &A43t & 7}
5/dE in vitro kinase assay® WAL, 1 A¥, o] BE AME AT5E
= =3 dA A SAPK/INK &438E ettt (Fig. 4(A)). ol =&
g2 AE #A= A Fo 5% (anti-Fas, serum withdrawl), 15%
(etoposide) & 30 (HoO2)ol 7Hg A AstA #&=E AT 12i Erket p38
9} & t}E MAPK family members ¢ &4 3tE A2y % gk} (Fig.
4(A)).
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SAPK/JNK®] 7]s& &<Qlst7] flste] 2 A9 A5 dAg dAd
MKK4¢] dominant negative mutantS SNU-16 Al 3o &3t} o] 23
2]+ anti-Fas, H.0., etoposide, serum withdrawlel] <3 FE¥+=
SAPK/JNK®] &A3E gy oz xdsidar, ®e 259 Ax Abd =
|5 A A T (Fig. 4(C)). o] Hkste] Erke} p38e] <JA|#121 PD 98059
9} SB 2035802 MEE RIS E3E UERA @t (data not
shown). o]Ate] Ad Ao wFo] anti-Fas, H.0. etoposide, serum

withdrawl= SAPK/JNKZ F3lo] 9 AEE AlEstalel AzhE Qo
Bel-woll 93 SAPK/JNKY &4 3 <A

71 AE] v Fo], Bel-wi SAPK/JNK &43tE Ao =2H 9
A AEE BT ThsAdol AZH/A. o] F Felstr] fdte] Bel-wEs
ot #BHAIZl SNU-16 transfectant$} 12X &2 Ulx transfectantE
anti-Fas, H>0-, etoposide, serum withdrawl® =23} SAPK/JNK<¢| &
At AEE vustdt. 1 23 Bel-wg Aok Ede s MXoAE A
gt BE AFEA 93 SAPK/JNKe @437t fHAado] #EHAT
(Fig. 5(B)). @&}A Bel-we SAPK/JNK #7445 Ao za theFsh Abd
ASE25H AY AExE Bt Az E A

dedk 710l SNU-6209 A 7[do=m A8d 7FsdS FAFsSH]
# & A, anti-Fas, H.O», etoposide, serum withdrawlel]l ¢]g SAPK/JNK ]
gdst JEE SNU-16 I SNU-620 MEE ALE3ste] dlustgict 1 Ay
ARG BRE ARE A5 o aRAHor @AdstHEe= SAPK/JNK7}
SNU-620 AlZoAe diiAos JAES & + AT (Fig. 6). Bel-wg
Auld o=z wol WA= SNU-620 Al oA = SAPK/JNKe| & 3st7t 7+
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AEo] gltiE ARAo] m o] Bel-well 93 SAPK/JNK @43 A7}
SNU-620 M27F gt A1E =50 AHasl= shvbe] 7] dolgl AZbE
At

Ad &4 =X Bel-we] 23

Bel-w7b 916 A2 APE S AT = in vitro A3 Aol 27 sk,
o] iz o] 9t FAte A LAE Tt AT ©]F $l8te] advanced
gastric adenecarcinoma $HA}9] ZZ# FE S Bel-w A E AFgste] WS g}st
dAstATh gAl S5 =AM A3 2 T F caseol A Bel-we] o]
Hdtk 53] Bel-we £de 99 AEe] EBolHoz yeiytom FH A4

AL 914E4 gt oleldt 4% Aik B-wrk AAE ek Bl
A AlEe Soldoz wd® & Jee Axan
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V. 2%

Aok Alxe] AE 7HS FASHZ] flste] B AFolA = SNU-L,
SNU-16, SNU-620 1%+ AZFE& AHES vl A5 AASAT 27
A%, SNU-620 AlX& SNU-13 SNU-16 AXEo] H|&te] anti-Fas,
H-0., etoposide, serum withdrawl¥} & theFst AlE =50 #3+glo]
dEE o] ojeg AR IHS "astaa sl WA EE AAE AS5E
of ek el S SNU-1 AlZESE Aol vhe SNU-620 Al el A
ta A o7 W y= f4xE DNA microarray assay® ZAFSFIATH L
Az A3 980070 A AF Foll A 11470 7F SNU-620 A FE ol A 3u] o] A
= Hd o] FAHAT o= A AEY AEo] o= F 1A} ofdd
multiple factordl] &£ 7}sAS AASL A 11470 F4dA BF7F 9
b AlES AFEo] woldts A= FFFo] AES] FAEOoF SFA|NE c-met
o] SNU-620°14 =4 Ed= = A2 2 A4 RT-PCR=E thA] &
gelstdth. 28y, SNU-16 AMEE c-met?] ligand$! HGFE A28t <
o, o] MAEZ} cmetE LT o= B3I anti-Fas % etoposideol] 2] g
AE APEL JA =R ke H0.9 serum withdrawle] AE AFE 2t
|2 o mekstA A AT, wekA, HGF/c-met systeme©] o5 ARE
AFEZREH 99 AEE o= AL BT FE AT B Ao Al
g BE ASEY AE AME Vs dAGteE A= oy eta Az E

A F5E W A3 Fo] st Bel-wrk A9 Al A
anti-Fas, HOs, etoposide, serum withdrawl®] BE AlE z=E9 A zb
&5 JATE F A= A= Aot o)y AFAE SNU-16¢] SNU-620
I Hlawsto] 5 Bel-wo] WRlvto] JjAom Ythes AMENEREH 3
lal, AAZ Bel-ws SNU-16°] et 2dsiels o ol 7kA AHE A=

(

N

it
o

o
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B digk Aol aE AT o9 fAFSHA Bel-wZF hematopoietic 7}
A Al A 3Eo A dexamethsone, 5-florouracil, IL-3-deprivation®l] 2]3F A
¥ AMES A sy RuE Yo mEla] Bel-wE receptors ligands,
cytotoxic drugs®} environmental stresses®} 2 ThFsh AE A E=2 5
H A AxE BEsd & At Zojxin. 53 9 29 =4S
AetSiE wl, Bel-w7k A7 AlaLel mlsho] 99k Aol AEHoR g
2 5 Qs ARG B Fo], Bal-wi 9 AMlEAA st AE QxR
28 e Aol lvkal "ofxit

Bl-w7b & AEe] AE A4 48T A5AE Adelwt TIE A

BN

rBL

& old A A o o=, Bel-w knockout mouseE 5-florouracil®t ¥
-radiation®. 2 A& ZE 39S W BA mousedt Hlwste] F Ay A E7}
u) $- WzkelA AbEdte] B uEQrh® Ed Bel-we theke ool A

Bk oyt e g AR WMEA 2dE = Ae® BaEg]

A ThsAel =ud & Atk 1Yy
Bel-w] #gle] WA o} 2e glow AvlE vh ek® o]ef @t 7]
Lo Aot B AT AHE st 1
& &23t7] AFe dellAe= TastE et A Er

AT E o8 F83% 28 F9 sty Bel-w7b SAPK/JNKS]
235t Wallgto = ¢ Alxe] AMES AR T= Aotk WA, 2 4
Tol AbgE RE AbE AT Eo] SAPK/JNKS 2432 F3to] 9k A%
3L, ol# gk SAPK/JNK® @743t 9 AlZ Abdo] Bel-wi 3
W& &= SNU-16 transfectant % SNU-620 A E)A A =} o] &gt
AT A= Bel-wol AE AMES Ago® e Aolgks AHollA L ¢

o7t ek & 4 vk

)
K=}
fz
Y
=
v}
Q
2

10
(02
r (
rlo
N

B

Ll
>~
=
iie)
ol
ol
&
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SHEARE, 7€ d7 Aye B Ay A¥ES Wusie] wHW
Bel-w= W& pro-survival Bel-2 family member, 53] Bcl-29F 1 2H&
Fel v Z2E FAHS YEdT (1) Bel-we Bel-2¢F wRz7EA R
nEZ=golel nuclear envelopsel X8t B uE Ak (i) =t
Bcel-w, Bel-2 5 vlEF =g olo A pro-apoptotic Bcl-2 family member
=3 A¢d  don cytochrome Co #E& A2t d#A 3l
o210 (i) 2] 3 Bel-w7h SAPK/JNK 24 & oAlshs # a7 A
ob fAFeHAl Bel-2% SAPK/JNK @A 3E oAlshcha wa s gl 000
(iv) ¥ AT A= anti-FasZ 25 94 AE AFES Bel-w7 9 A
skthar 39 A Wh, hematopoietic cellsoll A += anti-Fasol] 23t AX AlE S
AAetA gt BauH Rk Bel-2% AZ FFo] wWelAM anti-Fas
2 fFEHE AZ AEE gAFd T AANFIAEPY welA pro-survival
Bcl-2 family members 9] 2z 74L& x3ha
olgt F4Hth.

AgA o B dAgas A AlFEoA Bel-wol e, #}

’

OH

How wES] & A

%

op
oz
IS

o 71del W AgE FAsT 2 d3ke Bel-wrk 99 AEF ¥
oM wdd = 2or, Bl-wel 2d2 SAPK/JNK®] 24 3= W
oz S5k AE AHEE AT AT wEkA, Bel-wis 99 Al
Fo] Fad AL A% Fo sy g,

f

ol
pid
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V.

a8

1. SNU-620 SNU-13 SNU-16° H|&] Aol =1,

2. SNU-620> Bel-ws A o2 @o] gl

3. Bcl-w+= anti-Fas, H:0., etoposide, serum withdrawloll 2]t 9]¢t A3
AP S AT

ol d BE AFES SAPK/INKE &3to] A9 Ax2E AbEsth

. Bel-wE o]#d A5ER fE5E SAPK/INK 24385 oAl e

. Bel-we 916F $HApoll A oF Ao HojAo®m wyd 4

N O O

S Wb B-wi Q%o o AEN a8 AF AF 2 st

HE
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Figure Regends

80 80
L —— SNU-1
60 ] 60 —#— SNU-16
d 0¥ . —1 20
0 ‘ 0 ' ‘
0 100 250 500 0 50 100 250
% anti-Fas(ng/ml) H,0, (UM)
S
Z | 100 100
o +
X 80 [ 80
60 [ 60
40 [ 40
20 /[_’r’1/‘ 20]
0 ‘ ‘ 0
0 5 10 20 40 10 1 0.5 0
etoposide (UM) serum (%)

Fig 1. Differential susceptibility of SNU-1 cells, SNU-16 cells, SNU-620

cells to death stimuli.

SNU-1, SNU-16% SNU-620 AEZES 10% FBS &A1 3slollA
anti-Fas (100-500ng/ml), H.O» (50-250uM) ¢} etoposide (5-40uM)ZE =] 2]
A, o] NEFES AHS F 0-1%9 FBS7F $frd widdoz dg
SEATH old st A& 40A17F A& & Mxel AELEE flow cytometer

2 FA45h



SNU-1 SNU-1 SNU-1
(A) ' '
SNU-16 SNU-620 ° SNU-16SNU-620 " SNU-16SNU-620

c-met protooncogene

18 cycles 21cycles 24 cycles
B
( ) 100 ——anti-Fas 100 —— H,0,
80 ——control 80 [ ——control
4 60| 60 L\x\‘\x\}
L [
> B SE———
< 40 40
o] 20 F———9 9 —— 9 9% 20 f —2—— 55 o 4
0] ‘ ‘ ‘ ‘
5 0 0.5 1 2 5 0 0.5 1 2 5
o HGF (unit/m1) HGF (unit/ml)
S
100 ——Etoposide 100 —es—serumwithdrawl
80 [ —e—control 80;: —=—control |
60§ & ——+—*—*1 60 \I\I_x/
40 [ 40 [
20—+ —2—— 20% T T 2
0 ‘ ‘ 0 ‘ ‘ ‘
0 0.5 1 2 5 0 0.5 1 2 5
HGF (unit/ml) HGF (unit/m1)

Fig 2. Expression and function of c-met and differential susceptibility in

gastric cancer cells to death stimuli.

(A) SNU-1, SNU-16% SNU-620 M (EEolA c-met mRNAS &+&
JEE RT-PCRZ H|astoitt,

(B) SNU-16 Alx & ot 5% (0-5unit/mDe HGF <&A] 3hol A
anti-Fas (100ng/ml), H.O> (100uM), etoposide (5uM) % serum withdrawl
2 Attt oldg AeE 24N A& T, AEY AEEE HLES]

o,
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SNU-1 SNU-16 SNU-620

— = —_— Bad
pro-apoptotic

-— Bel-2
pro-survival

— — Bel-xL

" '_ Bcel-w

Fig 3. Comparison of Bcl-2 family member levels between SNU-1,
SNU-16 and SNU-620 cells.

SNU-1, SNU-163 SNU-620 A5 A Bcl-2 family proteins2] 2

=

& A EE western blotting . & H] w3} ¢t}
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(A) SAPK/INK ERK P38

[ I [ | [ |
0 5 15 30 0 5 15 30 0 5 15 30 time (min)

A — o — -—l——-—-—r-l- | anti-Fas
— - S — = — H20:2
. — o — | —— etoposide
- [ T — e | ——— SW
(B) (C) 100 100
80 80
control stimuli A 60
40 40
- + - + MKK4 mutant
20
) 20
o ™ = lanti-Fas 0 0
= 0 100 250 500 0 50 100 250
= i == | ,0: 8 anti-Fas (ng/m 1) H202 (uM)
- etoposide 3| 1oo 100
= 80 80
-
| - |SW 60 60
40 40
20 20

0

l 0 l
0 5 10 20 40 10 1 0.5 0
etoposide (UM ) serum (% )

Fig 4. SAPK/JNK is a common mediator of the SNU-16 cell death

induced by anti-Fas, H202, etoposide, and serum withdrawl.

(A) SNU-16 A¥2E anti-Fas (100ng/ml), H-0» (1002M), etoposide
(5uM) ¢} serum withdrawl® thEsk A|7F 2 8]3k & SAPK/JNK, Erk, p38
o] &4& in vitro kinase assay® H| 13T SAPK/JNKE 7]1ZH &
recombinant c-Jun<, Erkel p38¢l 7@ &+ PHAS-1& AF&3kith (B)
SNU-16 A Ze] MKK49 dominant negative mutantE W& Al 7] 3L o] A 3E
oF a¥x &2 gz AXE  anti-Fas (100ng/ml) 5%, HxO. (100uM) 30
. etoposide (5uM) 15+, serum withdrawl 5% 2 2 A& 3t SAPK/JNK
A5 vtk (C) oldgh HeE 40M3F A &g F AEe] AELEE
Hl w3t (closed circle : control transfectant, open circle : MKK4

mutant).

- 24 -



(A) . (©)
5 o
=8 m 100 100
) 60
40 40
20 20
B) =z g
E E g0 °
S = _q;i 0 100 250 500 0 50 100 250
= i- H,0, (UM
,—l ,—l z anti-Fas (ng/ml) 20, (UM)
= 100 100 1
s iy Z 80 80
= 3 = A
60 60
e [ ] anti-Fas 40 40
20 20
o= H ¥ | H202 0 . 0 . .
0 5 310( 20 40 10 1 05 0
. etoposide (UM) serum (%
e W == | ctoposide o0
i . S| serum withdrawal

Fig 5. Bcl-w suppresses gastric cancer cell death by blocking the

SAPK/INK activation.

(A) SNU-16 Al|3Ze°)| control pEF vector % Bcl-w cDNA vector
£ °ot43}A transfectiond}al Bel-we] wd-S western blotting© = H| L

3 E. (B) ©] transfectantsol] anti-Fas (100ng/ml) 5%, H20. (100uM)

il

30%, etoposide (GuM) 15%, serum withdrawl 5%S A glsla

SAPK/INK &/4& Hlasgitt. (C) ol g A& 40A1%F A& -, Al
MEEZE Bk} (closed circle : control transfectant, open circle :

Bcel-w transfectant).

_25_



control stimuli

SNU-16
SNU-620
SNU-16
SNU-620

anti-Fas

. H202
& .
vi & . { etoposide
serum withdrawal
- e

Fig 6. Suppression of SAPK/JNK activation in SNU-620 cells.

SNU-163} SNU-620 AM¥*E<L anti-Fas (100ng/ml) 5%, H:0»
(100pM) 30+, etoposide (buM) 15%, serum withdrawl 5FC. 2 * 8|3}
At A NEa A shA e AETS] SAPK/INK 4 Hast
.
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Fig 7. Expression of Bcl-w in AGC patients.
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Table 1. Comparison of DNA microarray assay between SNU-1 cells and

SNU-620 cells. - 114 genes were expressed in SNU-620 cells to higher

levels than in SNU-1 cells.

Spot NO

1

© o0 N Y O bk W

[ —y
= O

12
13
14

15
16
17
18
19
20

11.3
11.2
11.0

10.7
10.5
104
10.3
10.0

9.2

i

Human nonspecific cross-reacting antigen(NCA) mRNA
Human mRNA for calcium-binding protein S100P
Human neutrophil-activating ENA-78 prepeptide gene
Sequence 117 from Patent W0995340

Human keratin 18 mRNA

Human nonspecific crossreacting antigen mRNA
Human annexin 14 (ANX14)mRNA

Human prognancy-specific beta-glycoprotein mRNA
Human CO-029

Human keratin 18 mRNA

Human PSG9 mRNA for pregnancy specific
glycorprotein 9

Human Keratin 18 (KRT18) gene

putative secreted protein XAG

Human pregnancy-specific beta-1-glycoprotein 11
(PSG11)

Human p27 mRNA

Human 11kd protein mRNA

Human mRNA for squalene epoxidase

Human pepsinogen gene, exon 9, clone PCG401
Human mRNA; cDNA DKFZp564B1264

Human cDNA: FLJ21279 fis, clone COLO1871
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29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44

6.9
6.3
6.2
6.2
6.1
6.0
6.0
5.9
5.9

0.8
5.5
5.4
5.4
5.3
5.1
5.0

FAA

Human mRNA for KIAA0180 gene

Human mRNA for met proto—oncogene

Human KRT8 mRNA for keratin 8

Human GW112 protein (GW112) mRNA

REMOVED FROM DATABASE

Human (clone L6) E-cadherin (CDH1) gene, exon 16
Human mRNA for plakoglobin

Human vacuolar protein pump 116 kDa accessory

subunit

Human keratin 18 mRNA

Human ADP/ATP carrier protein (ANT-2) gene
Human mRNA for rapa-2 (rapa gene)

Human cDNA: FLJ21165 fis, clone CAS10833
Human full length insert cDNA clone YB24DO08
Human pleckstrin protease mRNA

Human pleckstrin protease mRNA

Human mRNA ; ¢cDNA DKFZp434C107

Human zinc finger transcriptional regulator (GOS24)

gene

Sequence 27 from Patent W(09954448

Incyte EST

Human NK4 mRNA

Human aspartyl protease (BACE2) mRNA
Human mRNA for integrin beta(4)subunit
Human mRNA ; cDNA DKFZp434C107
Human KRT8 mRNA for keratin 8
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67
68

4.7
4.7
45
45
45
45
44
4.4
4.3
4.2
4.3
4.2
4.1
4.0
3.9

3.8
3.8

2t

Human chloride channel protein 7 (CLCN7) mRNA
Sequence 102 from Patent W(09953040

Human collagenase and stromelysin genes

Human cDNA FLJ11513 fis, clone HEMBA 1002215
Human mRNA for galectin—4

Human matripatase mRNA

Human zinc finger transcriptional regulator (GOS24)
gene

Sequence 30 from patent W(09947669

Human antigen CD9 gene, exon 8

Human cDNA FLJ20276 fis, clone KAIA294
Human Kruppel-like factor 5 (KLF5) mRNA
Human cDNA: FLJ20171 fis, clone COLO9761
Human X104 mRNA

Sequence 122 from patent W09954461

Human glutathione S-transferase a4-4 (GSTA4) mRNA
Human cDNA @ FLJ22228 fis, clone HRCO1786
Human mRNA for KIAAQ0021 protein, partial CDs
Human 50 kDa type I epidermal keratin gene
Human occludin mRNA

cDNA: FL]J22774 fis, clone HRCO1786

cardiac muscle tensin

Human carboxyl terminal LIM domain
protein(CLIMDmRNA

Human mRNA for lipocortin II

Human MHC class II DR beta mRNA
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80
81
82
83

34
85
86
87
88
89
90
91
92

3.4
3.4
3.4
3.4

3.4
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.2

ol FAA

Human

cytokine (GRO-beta) mRNA

Sequence 30 From Patent W(09947669

Human
Human
Human
Human
Human
Human
Human
Human
Human
gene
Human
Human
Human
Human
3
Human
Human
Human
Human
Human
Human
Human
Human

Human

episialin variant A mRNA, 3' end

ppar gamma gene for perxisome proliferator
BDR-2 mRNA for hippocalcin

T-cell receptor beta locus, 3' trysinogen repeats
serine protease-like protease (nesl) mRNA
microsomal glutathione S-transferase 2 mRNA
mRNA expressed in thyroid gland

cDNA : FLJ22657 fis, clone HSIO7791

serine protease inhibitor kazal type 1 (SPINK1)

Ets-related transcription factor (ERT) mRNA
carcinoembryonic antigen (CEA) gene, exon 7
cDNA FL]J11888 fis, clone HEMBA1007243
Na,K-ATPase beta subunit (ATP1B) gene, exon

mRNA for CD44E (epithelial form)

bilirubin UDP-glucuronosyltransferase isozyme 1
mitochondrial creatine kinase (CKMT) gene
cDNA FLJ13593 fis, clone PLACE009493

ADDL mRNA for adducin-like protein

mRNA mRNA for TGF-beta superfamily protein
prostaglandin E2 receptor mRNA

mRNA for matrilin-3

serine protease mRNA
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100
101
102
103
104
105
106
107

108
109
110
111
112
113
114

3.1
3.1
3.1
3.1
3.1
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0
29

ol FAA

testosterone 16-—alpha-hydroxyxylase

Human
Human
Human
Human
Human
Human
protein

Human
Human
Human
Human

Human

cDNA : FLJ21873 fis, clone HEPO2484
mRNA for KIAA6517 protein, partial CDs
mRNA for p cadherin

mRNA for KIAA0389 gene
rasGAP-related protein (IQGAP2) mRNA

mRNA for insulin-like growth factor binding

mesothelin or CAK1 antigen precusor mRNA
mRNA for neuromedin U

cDNA: FL]J23044 fis, clone LNG02454

cDNA: FLJ21212 fis, clone COL00502
chemokine alpha 3 (CKA-3) mRNA

thymosin beta-10

Sequence 8 from Patent W(09955858

Human
1-5

Human
Human
Human
Human
Human
Human

Human

retionic acid inducible factor (MK) gene exon

cDNA: FLJ22998 fis, clone KAT11985
mRNA for phenylalklamine binding protein
IL-17B receptor (IL17BR) mRNA

IgG Fc receptor hFcRn mRNA

gro (growth regulated) gene
arylaceramide deacetylase mRNA

cysteine-rich heart protein (hCRHP) mRNA
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Abstract

Bel-w supresses gastric cancer cell death by blocking SAPK/JNK

activation

Hye Won Lee

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Ho Guen Kim)

To determine a cellular factor supporting the survival of gastric cancer
cells, a comparative study was performed using three human adenocarcinoma
cell lines, SNU-1, SNU-16 and SNU-620. SNU-620 cells were significantly less
susceptible than SNU-1 and SNU-16 to various lethal stimuli including
anti-Fas, H2O», etoposide, and serum withdrawal. DNA microarray analyses
revealed that 114 genes were expressed in SNU-620 cells to relatively higher
levels than in SNU-1 cells. c-met proto-oncogene was one such gene. While
the higher expression of c-met in SNU-620 cells was further confirmed by a
RT-PCR analysis, it was found that c-met was not such a component that
can protect the gastric cancer cells from all the tested stimuli. Interestingly,
anti-Fas, H2O», etoposide, and serum withdrawal were found to kill SNU-16

cells by activating SAPK/JNK. The activation of SAPK/JNK was not
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efficiently induced in SNU-620 cells, suggesting that these cells expressed a
protein that can interfere with the SAPK/JNK activation. Given that Bcl-2 can
suppress the SAPK/JNK activation under other experimental conditions, the
levels of various Bcl-2 family members in SNU-620 and SNU-16 cells were
compared by Western blot analysis. While these cells expressed Bad, Bak, Bax,
Bid, Bcl-2, Bel-xL to almost equal levels, the levels of Bcl-w were
significantly higher in SNU-620 than SNU-16 cells. Moreover, elevation of the
Bel-w levels in SNU-16 cells by its stable transfection attenuated both the
SAPK/JNK activation and cell death induced by all the tested stimuli. These
results suggest that the susceptibility of gastric cancer cells to death stimuli is
determined, at least in part, by levels of Bcl-w that suppresses the cell death
by blocking the SAPK/JNK activation. To explore whether Bcl-w is expressed
in patients, tumor specimens were obtained from 5 consecutive cases of
advanced gastric adenocarcinomas. An immunohistochemical analysis showed
that Bcl-w was expressed in the cancer cells, but not in neighboring normal
mucosa, of 2 cases. The sum of the data suggest that Bcl-w can be expressed
not only in gastric cancer cell lines but also in AGC patents, and is important

for the survival of gastric cancer cells.

Key Words : cell death, gastric adenocarcinoma, Bcl-w, SAPK/JNK
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