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H = A ZaAbe] gl 2 A ekA B A S 95 4] caspase-FE o] &
3} CaspACE™®(Promega, Madison, USA) systerh DNA 22 4
Cell Death Detection ELISA Plus I@(tRoche, Mannheim, Germany)
. Camptothecinl] 2] 3l 5 7}% 21 & caspase-3-©] &4 %= 2 DNA
examethasonel A x| = = A 743} %) th. Dexamethason& o] <
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receptor (GRY} ¢l ¢S & = AAoh. A B arol| A STATS?} Bel-xL =t
of FH AR T stz Welal low, Aol A AR S F Al E o
4 dexamethasorg ©] 3+ Bcl-xL 45 o] STATS7F A 242 98 =
A& 1Y) 913 Ade 1P 6kl th. Dexamethason& o] 5 Q14kst= &4 51
STATS @ a2 7 g o] F71sk 2w, electrophoretic mobility shift assay
(EMSA)’J dexamethasormé o] = STAT59] DNA A3t 5% S 7FA #H o, T3
STATS5 ©@ 9 2 5 dominant negatived e 2 W& 7153 A 23 of v w=nfo] 2 ~
9l AdStat5al740s = uF Al EZ 520 C6oll A T Aol A Bel-xL w9

[e3

Ao wrdoro] A3 7AEL st wald HuE A EFO Ceol
dexamethasor@ = 2] 2 ¢15}o] Z 715 = Bel-xL whl g o] wk&d o] 9lo] STATS
gl o] AAF FEol A A Ao oIt ks AP S BHeld 5 9l glt).
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Dexamethasone<> 4ol A 7+ &3] AF8% = Glucocorticoids®] dF <o
2, A HuFA EoA Dexamethasone®] topoisomerase 1 inhibitor¢!
camptothecin®] M Z 1A} % &2 Z2aA 7|3, TA HZAYENT
Bcl-xL9] F7b7b Fwrdtis Aol wE AT’ F gaelA & 2xolx 9l
= glucocorticoids7} Ml EZW ol A anti-apoptotic acitivityES H.o]+ Bcl-xL
& S7HA7IE A Aoy dhebstsbAlof o] AEXIAME FEdhE

Az dAE AEEFHE AstATIE 92 T F e AdA T
a

sk oulE 7hHTa & 4 8l
MEIAE GHE Ao BT 22 G FAd 2+ AA
MEW 7]dolth. M ELA= o] dol= ICE-like protease®til® EHW

caspase® @43}, WEZ=golo] G, AlxE AA A GAA w5
2 A o] DNA &4 Fo] 5Aolth Bel-2 family f+d A& Al AR
A 2dzpolt), ol FHATS @A F anti-apoptotic activityE A
= AL rAHOo=Z Bel-2, Bel-xL 5°]H, pro-apoptotic activityS X
£ A& Bax, Bel-xS S o]t} Bel-xL2 anti-apoptotic A @& Bcel-29}
)8 FREtE Wol AW, Z2RE  (promoter)7t Az thzch
Bel-xL& 2874 AExE Edetes & AlxzFodA AZaAE AT

omA gAY MINAN HE AT "olmd 5 g ow FeA

ole g FatokAl AAe kAUNAE H HIdAHY FAAY T2 Bol A5
T =

AL YA, HFF AR A
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Aw Az ojA HEA Aol & Ufolgt T F AT wEkA
B AFo = glucoroticoids ¢ & Bel-xL A4S HsiA Al ol A

SAGHAN A FHEH (upstream regulator, e.g. STATS, NF-kB,

2

Glucocorticoids receptor) ol tet A5 Fd|4 dexamethasone ]
T A7 AE wel A st 53] Bel-xLe 7bse AHEEAdA
Z oA STAT (Signal transduction and activation of transcription) %4
o] wF AAEZ glucocorticoid FoloF AFste] o Wy YgAFS Ho
=2 A= szt sk STATS gzt=od 23 & tyrosine 2143}
7o AEAd O AER HAAFZZ A} (latent cytoplasmic transcription
factor)oltt. A stE STATS ol FA7F ¥, 3 W= o]&ste], Solx
Afdzte] 28 g5 g FAAY] A4S dode Aoew 4y Al
ARG viAA I AAAA 77hH 9 oFd (STATI, STAT2, STATS,
STAT4, STATHA, STATSB, STAT6A)e] X fs&E AXAA dHA 3
t}. o] 7F&d STATS5+ interleukin-2, -3 family, erythropoietin,
thrombopoietin ¥ growth hormone %ol 93lA A sts™, YY-1, Spl,
C/EEPB % glucocorticoid receptor ¢ < HAAIZEAAEIANE A3 2&
s Aol ®a Ha g

F71e 2 wAS vige® B O AFE WA C6 HuFTHAETF
dexamethaosone ¢ ¥ camptothecin F%= AEA7F A= A4
Bel-xL Aol w9 21& A &Qstar, o] H gk Al EZ AL oA 9 Fyhy]
=  Bel-xL A9xdAdxE #elax sidd. 53 STATS H
glucocorticoid receptor®] FHFZAEHAZA Y AadS stz s

A4 02 dexamethasoneo| ¢ 3 3Feta}srokA] &% A EZ A A &)

O:

o e AAHoR A FPHn, NEALAAY Fol F2 4L
£ gF Am &3 239 B0 wdsnx sdvh ofd ade ®
AFE FaAA AAFLA s HE e =4 shel ().
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19 1. Hypothesis. Dexamethasonedl &Al3¥ STATSE GRY &
g2 Ase ste, d WE o] F3tal, Bel-xLe AAIAAREA 9 A3
S St} olg€ A st A5t MEAE A5 Bel-xL2 ¥ FAE
(CONNA AMEIA A FEE T HAOR FA T}

D, Dexamethasone; GR, Glucocorticoid receptor; p, phosphorylation.
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1. A=

Ago Alg®E AEFA WA C6 HuF A E= American Type
Culture Collection A} (Manassas, VA, USA)Z %8 S A . 442
2 A5 FYUAZ HAEHA ¢S BE 3FES Sigma AF (St Louis,
MO, USA)Z%¥ F95Att. Bel-xL ol w3 monoclonal antibody+
Trevigen A} (Gaithersburg, MD, USA)ZY-E, polyclonal rabbit
anti-phospho-STAT5 (Tyr694) antibody =+ Cell Signaling A} (Beverly,
MA, USA)Z%FEH, monoclonal mouse anti-STAT5 antibodyE BD
Transduction Laboratory A} (San Diego, CA, USA) =Z%H, Mouse
anti-—actin serum< Santa Cruz Biotechnology A} (Santa Cruz, CA, USA)
2R, secondary anti-mouse or anti-rabbit antibody conjugated with
alkaline phosphatasei= Promega A} (Madision, WI, USA)Z %8 ¢ 3}
o] &390 tt. Enhanced chemiluminiescence reagents: Amersham A}

(Arlington Heights, IL, USA) 2% E G435t AL&35%

2. M X v

C6 AMxe  15% wtddy 92 25% SHol@A (o] BioWhittaker,
Walkersville, MD, USA), 0.15% S &4t YEH, 123 100 U/ml penicillin
2 100 g/ml streptomycin (Life technologies, Grand Island, NY, U.S.A))
7F x23hE HAM's F12 ¥jA] (BioWhittaker, Walkersville, MD, USA)el 4
5% COz9] EA] alell 37°C 32w F7]ol A vl &Fa} Tt

3. A3 o] it oFE AT
METDALE FEstes HEZA FIoFAl 2 topoisomerase 1 A A2

camptothecin®} topoisomerase II & A A2l etoposideE ®i Ao =] ] 3}



HF w7 47 2 uM, 5 M o] HEE Stk o]E FUFAY 5 M
stock  solution<  dimethylsulphoxide (DMSO)o wrEoixth. Wi
glucocorticoid?] dexamethasone> HF H%=7F 1 uM o°]

S A3qsgd o, GR antagonisté! RU486 (mifepristone
7} 2 uMo] HEZ st AdLS 235ttt Dexamethasone< DMSO
Mol  RU486 (mifepristone)S ethanololl o] v AT AE #1A 9
DMSO ¥ ethanol %7} 01%E YA == FA 3R

R 1)
H
,
ob
2
>

4. Caspase—-3 8HE &

Caspase-3% X5 EA HMIEXIA Fo FFHA dIe d=
cysteine aspartic acid-specific protease family?d 3 FA Yo =Z DEVD
(Asp-Glu-Val-Asp) ©tv] =4k AL c-terminale SolA oz ddsi=
Ade MAa Yok o8 s Caspase-39] Ay = FAHL
Colorimetric CaspACETM Assay System (Promega, Madison, WI, USA)
S o] gdto] AP0, CaspACE™ Assay System® & AE ol &
A8t caspase-39] Zhgo & AT (p-NA; nitroalanine)o] & o] 2 A]
AMZHES-S Holi= 7] & (colorimetric substrate, Ac-DEVD-pNA)S A%
slo] caspase-39 A A A o] 7hsatAl skl

ol o] AFEE A ZALY A Ao wgtvh, (A S FefE] AviEH, C6
AE7E gt wi Aol eSS AT F F Aol AEE 3ot
|3 4S5 de ¥ A= 20 3 A5 Aol FAT AT de] §EEE
AL =d, 50 M caspase-3 substrated] Ac-DEVD-p-Nitroalanine
(PNA)E H7Fsko] 37°Coll A 4413 &b wieFstlth. 2l == pNA o <
< 450 nm I oA microplate readerg E3dte] Ao, &F
o % sto] Lori el o8 SA sk

q] gzl oko 5 qowﬂ
t}. Caspase-3 5°] &4 %=+ pmol/pNA/ug protein/hour @ = X5
o

o & o] o
T2 o= T e 2T U=

kd



5. DNA £33} #4

MEDALL]  F A A DNA #4d3tE #4357 98l Cell Death
Detection enzyme-linked immunosorbent assay (ELISA) PLUS kit®
(Roche Applied Science, Germany)Z T+ 3lo] o] &35

2 OAEHS AEZAN e T AE flEs ol8dte] AEHE
histone-associated DNA ® o] g AF2 BAS g Aoz >
histone &A 2 monoclonal mouse anti-DNA &AE AL&3st=
sandwich-enzyme-immunoassay L2 E S AR v} A XA A A
E wepA] Ay 2 24 sk ol & zheel A eletd, 24-well plateol
AEZE EFoto] Mg 2 = FA7F o Foixla, Azl Algkel Zhzte
well o = HiAE ez, 1 mlo] &3 S 2479 well o ¥& ¢
= 308 AE g2oA A AxgsE2 102 &< 6,000 rpm =
AAANAG. 459 20 nlE streptavidin—coated microplate®2 %713, 80 1
19] immunoreagentS 779 wellol H713k & ALoA 247 F<¢F 300
rpm & = shakerE o] 3dto] WHEA AT o] & wi¢f BH = AL F 100 1
1°] ABTS &5 Z welld #H7Fg $ ABTS &40 o S 405

nm Sl A %48 .

6. Dominant—negative STATS5 adenovirus, AdStat5a4740 FH]
2 AFNA st A sk 7FACd A STATSSE Bel-xLe 23 4 ¢l
AAAS sl YA dominant-negative STATS  adenovirus?l
AdStat5aA740% o] 48} AT}, AdStat5a4740-& Hiroko Yamshita™* (Nagoya
City University Graduate School of Medical Science, Nagoya, Japan) L
THOEFE A Aok d ol WS AdStatbad740 & 293 Al
Fo A F=24 wjksle] CsCl density purificationg Al @ 3dbal, T4 A7 =
=9 (10 mM Tris, 4% sucrose 2 mM MgCl)ol| &A1 #H 2, 1
& -70°C YE ol AFsAT. HERT volgl 2~ (Ad control) 2 El1A
e

o] LacZ FAAES Zds= adenovirusE A 2Fslo] 293 A%



oA SAskATE. ZF btol e =9 A7} (titer) = E#FEAE ol &5kl nvt
o] 2] 2~ genomed F# =0l 9 3 optical density (O.D.)oll <A 35to] 2F=3}
gt} ¥4 OD. x dilution factor x 1.1 x 10" plaque-forming unit
(pfu/mDel o] & AdStatsad740°] 17b= 1.33 x 10" pfu/ml o] 12w, o
% adenovirus® FEE 1.13 x 10" pfu/ml o] th. =450 a5 n}
olg =& el st} STAT5S So] 4l primer (Sense
5'-TGGCTGAGAAGCACCAGAAGAC-3/, Antisense
5'-GCTGAGATGATGTCCGTGATGG-3") & Al#3te] PCRS S 3%
o},

7. Western Blot £4]

F owul 2 oagugs Bslal 30~50 ugel @A S FA T Ao
A=l o} 2} 10~15% SDS-PAGE (Sodium-dodecyl
sulfate-polyacrylamide gel electrophoresis) o °F 1 A|ZF A= A7|9 &
AAY. #7195 & geld @A =S polyvinylidenedifluoride (PVDF)
membranes®] electro-transfer A%l % 20 mM Tris-HCl, 5% ©A#] &+,
150 mM NaCl, 283 0.05% Tween 205 X &3+ pH 75 ¢ TBS
(Blocking @})ol] AF2oA 1 A7+ F<oF #A3ATE. ©] & membrane A
2ty 2l sl g d S Soldo=w A= YA A, S primary mouse
anti-Bel-xL, rabbit anti-phosphoSTATDS, mouse anti—-STATDS, or mouse
anti—actin antiserum &< Aol 172A1F Eot WESAFT. o] &
membranes 10% A2 Al W TBSTZE A#389 3, thA] alkaline
phosphatase’} Z3s o] 9l b IgG o] z+8+A]  (anti-rabbit or
anti-mouse IgG, 1:5000 dilution)& AFZolA 1A & WAz o
Blot AP System (Promega, Madision, WI, US.A)S o] &3 2 7Zuts &
£ ECL Western Detection System (Amersham, U.S.A)& o] &3 X-4
5749 bande FE o=z oA WH S xASE T Dominant negatvie

STATS5 adenovirus 79 % Bel-xL 2d ®W3E ®B7] 93t AdoAe

rr
oot

_10_



multiplicity of infection (MOI) 400 ©.& 72 AlZto] At & MIEEL 3

F e,

8. Electrophoretic Mobility Shift Assay

Dexamethasone 7o & &43 ¥ STATS57} DNACl Aste A=E
B7] 93} Electophorectic Mobility Shift Assay (EMSA)ZS A 83} t}.
V-[PPI-ATPE  2etel  ZA§A2 Bel-xL Z2XE 999 STATS
consensus oligonucleotide (5'- TTT GGA GAA AGG CAT TTC GGA
GAA AAG -3)E Al&39th. Dexamethasone Fo & A3t
STAT59} oligonucleotide probe AFole] A7t HE§-2 10 mM Tris-HCI, 20
mM NaCl, 1 mM DTT, 1 mM EDTA, 5% glycerol= ¥ &3+ pH 7.69
A 458939 0.0175 pmol of labeled probe (>10,000 cpm) % 20 g
of g 1 pg of poly(dl-dC) so] EF fstodzxl 20 ul 3=l A
olFol At vy EF =S o 20 F2ol = F A o] & A7l xxdstelA
2 A7 < 180 voltage & 6% polyacrylamide gelel]l #7149 &
Gel & #d=x=AZl % autoradiographyS Al 33t th. STATSe HALA G
A Eo EolAL cold STATS oligonucleotide 7} 100 ®] F % o] 4 &)

TATS5 Aol &d3s] Ads= Aoz Ayt

o
o
o
rir
wm

9. Co—immunoprecipitation

F2x 10" 709 AEE AAAN F A el Fa 30 ¥ Fe EBC
lysis buffer (50 mM Tris-Cl, pH 8.0, 120 mM NaCl, 0.5% Nonidet P-40,
1 mM orthovandate, 10% glycerol, 1 mM DTT, 2 mM PMSF, 1 x
protease inhibitor cocktail)ol Al &% A #HtF. 16,000 x goll Al 15 &3+ 94
e o H O Asde 2 ug/ml o HIF:FEo wFo 4°C oA
anti-glucocorticoid receptor antibody (1:50, Affinity Bioreagents Inc,

Golden, USA)E #H7}ste] 3A3H& et wi= Stk Protein G sepharose

- 11 -



Sdel F ¥, NaCl o] gle &algdsded= & W AHIT F SDS
loading &= o] L okAlAH SDS-PAGE A #2131, PDVF membrane &
2 electro-transfer A]# t. T anti-phospho STAT5 % anti-STATS
Ao 9l A immunoblottingS A] 38 3} %4 T}

- 12 -
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1. Dexamethasone®]| ¢] ¥ camptothecin %= A E A} ¢ A
Dexamethasone< camptothecin (topoisomerase 1) %  etoposide
(topoisomerase II) ¢ #& AXIAL % FAS A C6 HuFTAXE
Fol tall AEZALALE AAste BE A8S stk #F @ A LA A
EaLAbe] o ARIAE e 7] fste] AlEZ AR A EAAS

caspase-3 A% 2 DNA 245 sttt

12

Caspase-3 Specific Activity
(pmol/pNA/|g protein/hour)

> Q < Ke
Sl <

19 2. Dexamethasone®l <2]3 camptothecin % caspase-3 specific

activity 9] 4. Ac-DEVD-pNA°l A #2 ¥ p-NA (nitroallanine)% el

wal HAEE ATE 405 nm 3o A photometer®2 A& S A%

Aol Wl o] ulel caspase-3 specific activity® AF3lSitl. Control,

no treatment; D, 1 uM of dexamethasone ¢ 24A13r =% ; C, 2 uM

camptothecin® 20417} =% ; D + C, Camptothecin F°] A 4A| 7+ &
9} dexamethasone2 3] X3 .

Caspase-3 5°] @A LEE A3 S W, camptothecin &= Fof&
15.9 pmol/pNA/ug protein/hour A =2] caspase-3 ZA43E FE35FH o1
Hht) 2 ok A7 o] HA &e AFEELS 35 pmol/pNA/ug protein/hour A

To] g w=vk ¥t Camptothecin Foio] &) T71¥ caspase-3 &4

_13_



=% 1 UM dexamethasone A x| o3 A= A2 2).

4.50
4.00 -
3.50
3.00 -
2.50 |
200 1
L5 -
Lo0

0.50
0.00 [ —— . |
N

e e
& < «
o 9

Absorbance [A . -A, ]

19 3. Camptothecin ] 9 2] % nucleosome?] Z7} % dexamethasone
AA Aol ot FH, AZAN A #|F ¥ ABTS solutionoll & A gES-
& 405 nm A EFFEAE Tl FAH3AT. 490 nm ¥ blankZ
41 9] reference wavelenth ©]t}. Control, no treatment; D, 1 uM of
dexamethasone 9] 24 A7+ =% ; C, 2 uM camptothecin®] 20 A3t =%
; D + C, Camptothecin ¥ # 4 A7+ %9t dexamethasones # ] 2] 3t

i

DNA E4d YA caspase-3 9f 2 A2 HA+=d, dexamethasone
b= FoE ofFd GAE Fo 5 e 2 A 22 FEs EA
o1}, camptothecin  Fo F  AE3d 49 internucleosomal DNA
fragmentations &Qlat ¥ 0w A E LA T ghghoRAl 4x]7F Hel A

b
AR ARAE dzPed N4 SRR 2 @a® DNA B4 @4

O

S BAT(2Y 3). o] A dexamethasone Al ELAS] F X zpetal &
A+ caspase-3 Z4 2 DNA EAS A #HAANA HUFTHEIFTAA 3

repalel oal f= B Yt AEDAE Al
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Oh 8h 24h 48h

A s s s ——— 28 led Bel-xLL

o +— Actin

O0h 1h 2h 3h 4h 6h 8h 12h 24h

| § S ——— _.—-"—‘_ZSkdBCl-XL
———— i e e~ +—— (i1}

¥ 4. Dexamethasone X% A]Zte] wWE  Bel-xLel W3 A)
Dexamethasone =% & 0 A7 8 AlZF 24 AlZF 2 48 A 7F9] Bel-xL 2&
< 2o Fa 9dow, Bel-xL 2¥ T/ 48A77EA] A& FH AT o=
Gorman et al % o 98] =99 Bcl-xL9 dexamethasoned] 3 wd =
7} A8 AE. B) Dexamethasone T & 24 A7k oy 9] A7t & A &35}
o] Bel-xL9 HA A F71 F3s FA3A

2. Dexamethasone F¢ ¥ A|7te]] @& 213 <Q1 Bel-xL 571 € 9]
o A-&3sts AEIAL JA| A9 AHdH H3}
Dexamethasone ¢ ¥ C6 M uFAHEFo|A AxAPELNEQ Bel-xL
Z7F A8 E AT sttt Dexamethasone ¥ §F Bel-xL & Hz1 4o
S7Fsto] 48A1F A=A = A& E Atk Dexamethasoneo] o gk =3
A bE AEE ] #E3 A3 Bel-xL @i do] w=F A zto] w1zsA W
st U E = FEe B

HE HAE= e BAHE 4). AEIAE AdAFoEN FoA
o FEHEs d"Hojmgs Aoz Ud#x Bel-xLol M FAEF ol A
dexamethasone F9¢] & A|Zto] oJFES= F7MYAS Holm g A XA}
I A = dexamethasone®] teh =% A7t mME WstE Hol&=# gQls)
At Camptothecin Xt 2A]7F 9FA] dexamethasone©] Fol® 4 g-o &

A FEAARZE 2ol BlejA ZpolE Kol x| gk} 4AIZF WA Fold
A gl qEE AEXAL A7 BEE 7] Al ow | 8AIZE 1247, 244

ro 2 dexamethasone A A AJzto] ZAojde= AXIAL Al F =
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Z7tE P vH(2E 5). o]¥ dexamethasone ¥ & ZF7}5 = Bel-xL9 A
o Z7ksh Qe SEe 274024, Bel-xLol ¥ % A 5 (C6)
o A1 dexamethasone®] ¢]3%F camptothecin %= AlFE LAY FH ZHxA

F e oA B,

. 45

E

S 40|

4 351

£

£ 3.0

< 25|

-5}

g 2.0}

2 15

55 L

51.0_
0.5 . ._A
B T S T T TR

‘éé\ Q X X X s X

OOQ QY QO Q¥ Q’Q' Q’VV

1% 5. Dexamethasone x=Z A7t w2 DNA 43 oA A% ¥3}
Y 4 oM ®ojF3 3l dexamethasone 70 Alzbo]l w}E Bel-xL
=7k} A$sle 42712 Btk Control, no treatment; D, 1 uM of
dexamethasone ¢ 24 At =% ; C, 2 uM camptothecin®] 20 A7t =
% ; Dn + C, Camptothecin % # nAl3t &9t dexamethasoneg % A

A g T

3. Dexamethasone ©l| 2] $F camptothecin % Al XA} A 9

glucocorticoid receptorel 2] & wjj7j
Glucocorticoid hormone, cortisol& &3] plasma membranes % ¥} 3} o]
AZAWR o] FstA i, 5ol GRol 43 AFS Fo=zn AXY
Sk AlE HAGS wiAsky] AlFeth 2 AT oA X dexamethasoned
o g AEZIAL AA7F GRS WAR e AEZuALE AAFGFHAEAE 1Y

Al GR Z&A ¢l RU4862 dexamethasone # @ 30% o] Fo]dlo]
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407
35

3.0
2.5

207
1.5

1.0
0.5
0.0

Absorbance [A 4osnm -Asoonm]

66,0\,@ > Q)XQX{QXC)X{Q%
& VRIS

> <

2% 6. RU486 A A 2o 9% dexamethasone?] A EILAF A 7]
T 2. RU4862 dexamethasone ¢ 30 w#ol A= At
RU486¢ dexamethasoneo] 9 & ATzt A A4S 9d XA
o RU486 ©=5Fol= MEIAE FE35tA & dth. Control, no
treatment; D, 1 uM of dexamethasone ¢ 24 A7+ =% ; C, 2 1
M camptothecin® 20 A7t =% ; E, 5 uM etoposide 20 A7+ &=
% ; D + C, Camptothecin ¥ # 4 A7t 59t dexamethasone
AAAE F+ ; D + E, Etopside Fo A 4 Azt %
dexamethasones HA X3 + ; R, 2 pM RU486 (
glucocorticoid receptor antagoist).

2 tlo

AEE APstde. 2 A

dexamethasone o] % topoisomerase I 2 II inhibitor °] <& 2=
DNA &4 Aol aA A8t d Aol dexamethasone ol RU486%
dA AYPD A golM= oA GHEe] DNA 4o A F7HE AT
2e TER s Foj® RU46S txa 3 xo]E HolX FUTH(LR
6). WetA RU4R6> | Ll F A EZFo] A dexamethasone®] camptothecin
L AEZ AL A AFE flele AL RoFom, o] A8 7] AR

GRel i7hd& Aoz S9ssdth

[
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4. Dexamethasone®l 93] 57} Bcl—xL 9 camptothecin®l] &3 7+4

Notreat D C R+D D+C R+D+C

i I —— T B

o Sy T amy < e Hagd

Sl R S Tmm === o

1% 7. Dexamethasone, camptothecin % RU486 ¢ A x % o9 %%
of mE Bel-xLe W3} RU486-2 dexamethasone F¢] 30 E# ol Az ¥ A
t}. Bel-xL & dexamethasone @ camptothecin 2o wW& WIS w73}
A Boy, & Bel-2 family @9 dE2 & W35S HolA skt D, 1
UM dexamethasone; C, 2 uM camptothecin; R, 2 pM RU486; D + C,
Camptothecin ¢ A 4 At &9 dexamethasone& # A 2|3 .

2 AP Adste] HAFAHECE)FAA A EILAFS] A Bel-xL
o Ho AFHZAA JTde FHE 7] Y5Fe] dexamethasone, camptothecin
2 RU486 59 HA &2 o599 xFo| W& Bel-xLo ®3E Hooh
9rAl dexamethasone ¢ A7t Bel-xL T7F Ad(2d HoAA= Y
%0] dexamethasone @& o= Bel-xLeo @3 S71E B Ao
dexamethasone A 3% % camptothecin ¥+ dexamethasoneo] 2]3%+
Bel-xL @92 2y A5 a5 A EFAH (2" 7). Camptothecin &
5 Fok FElaAE 2o, tExtol HlE] Bel-xL @ wbd o] Au
3 AAE BAY. o9k o] Bel-xL2 dexamethasoneol| <& %7k}
=7 e, AIEIALE 28t = camptothecindl oA FAEHE PSS
B o] Bel-xLo] dexamethasone®] 23t camptothecin %= A X 3LAlo] F
2% 985 dux dess Bu s dAlsta v RU486¢]

dexamethasone Fo] Aol &7 g ¥ AlFZ A dexamethasone T
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Foaol A HoFAW Bel-xL @9 o] glo] GRel #ofst= A
F7l=2 93t At} Bel-xL o] ¢ ol %= Bel-2 family 7F&d Bel-2, Bad,
Bax &9 @A A= Wstr] dex dEe] Bkou, Am ol
w2 2ol & HolA k(LY 7).

d

i

5. Camptothecin % A|EZ A} A o] 3= Bel—xLeo o A&
AGAAS FAxEAZA 9 STATS

STAT5% Bel-xL fFdae] F¥ =42 F9o vz daAd olew,
FAATAS A dolA STATS5% glucocorticoid Abelol < 2§
o] ®i ¥ ut= Utk STATH9S 43 48S& dte zlow i 9 HA
45 E YY-1, Spl, C/EEP, Z@lix GR %o gt uwtahA
dexamethasone®] AEAF A e} #A-HG 2 AP %= STATS 7}
Bel-xLe] FH ZHAJAAE Wa] izt a3

-

oh 1h 2h 3h 4h 6h gh 12h 24h
S p—— «— p-STATS

«— Actin

«— total STATS

e e R~ e A 4—Acti_ll

19 8. Dexamethasoned] 9% ¥ uF A EF(C6)oNA A4tstd STATS 7k FA
B OAZEe C6 A EolA dexamethasone =& AJ7HS ojme algwla S R s)o]
phosphorylated STAT59] ®™ 3 immunoblot 23 dexamethasone F¢ % 2-4 A%+
Apolol 1 Aol F7hetthb FAetE AEE ®olAR, total STATSE 1 LHY

of glojA Aol7t Aol ¢lth. wetA dexamethasones Fof ] W F A F ol A
e A ulel STATS wule] AZL AdHTE AX 144011 olu]  ZEAI3H

STATS59] QI4HstE 24t ASS AAETH
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7}. Dexamethasoned] 98 STATS &4 3 2 DNA 235 F7t

Western blot A ¥ W F A Z(C6)F ol dexamethasones &g F 24
ool AtstE Fake] @A stE STATS @ do] F7kstr] Al &hshed
, O F 4~6 Aol AYWA HAAom S o] HAsATHE 8).
STAT5¢] Q14F3s7F Bel-xLo] A F7kel AF A 92 vt 714
st A AMoAd S A § 2rid, dexamethasone Fo] ¥
Bel-xL9 5719} camptothecin®] &3 M XE AL A 237} 4770 A=
2H veEys 9A49 AdE5S A7 v, dexamethasone Fo] & A
3}¥ phosphorylated STATS5E 2A13F ojUldl F7tsle] AX W AMEadE
2AgE stozh AN AR AudA AbgbA AL, STATS o &

dexamethasone ¢ & 4A|F AEFRYH F715 7] Al ZstE Bel-xL-2 48

=

AZIAA ALHHA AEDALE dAsts G ATAAE AL Ao

= 3T =
a b ¢ d e f g h i |j ‘eecandees

- - "i

a: Free probe f: 4 hour
b : No treatment g: 6 hour
¢: 1 hour h: 8 hour
d: 2 hour i :12hour
e: 3 hour j : 24 hour

2% 9. EMSAE o] 43 dexamethasone?| =& A|7to] wE STATSHY
DNA binding activity %3, STAT59 DNA binding activity=
dexaemtahsone F¢] & 4 A7t AEo HYE Ho|tlrp o]F 7Ast)
o] &= dexamethasone F© ¥ phosphorylated STATS5 w9 W3 =
Ho] F3 Western Blotting 2 39} 9 %] 8} 9t}
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o1 AF3l ¥l STATSHS HAAFZAAZ A o] DNA ZAd5<S dolals] 9 e
Al El EMSA°| A+ dexamethasone Fo] & 2A7F o]ujo] STAT59]
DNA ZA3tFo] 5718t 7] Alz&tste] 4 Altbo] AZo] HXE Holthrt o]

T2 A Hdache AFs B, dM AW AT HAGAA o

t}. Dominant negative STATS5 adenovirus, AdStat5ad740 o 2Jgt
Bel-xI W& 7HA

STATS5 @3-S dominant negative S EHlE Ud 7153 AFF old =
nho] 2] 2~ ¢l AdStatbad740<s HuFA 59 Cool AT 5 Al Z ol A
W 8}k Bel-xL © @ o] wrd 9Fo] Dexamethasone # @] of Fo uwhe} &
A=A Lolr 7] 935te] Western blottinge A @3ttt dubx o g
STATS @wid 2 AL A5 ddel BelxL A = 242 & 4
A 9o STATS @ dS dominant-negative FE| 2 23 7l53 A=
obdl:enfol el 25 M Eo] A AAS Wl AE AAY kAW STATS
SR A A Ao R AFI dominant-negative FEH L] STATSH )
o] M= AA Wwgato] Bel-xL AAF % 750l AWE o]Fo A F
LEFo] gastA Hh® AdStat5ad’40 %9 F Bel-xL

i

o

o
o

B

us}

=N

.

—

(e}

T Aae MG F T2A ArdA F=eid. wekA AdStatbad740
AaE WA Al F 48 A A% A F dexamethasone 1 uME A ]
sko] 24A1%F <ol dexamethasone® Bel-xL el o ojgh o & 4]
stttk WA ol AHYE sHA &2 C6 AlEolA+= Bel-xL @9l o] i
F 2 He AE 49T ¢ ddoen AT otdlwntolg 2, Ad

control2 400 MOIZ A& 39S wolt Bel-xL w2 ko] glo] A 7%4
W37 19t A Y AdStat5ad740S 400 MOIZ A2 3Fg S wol = A
¥ W9 Bel-xL ©Wdeo] wrdo] dstA #HAihstes A92 #zd 5+ 3

2 t}. Dexamethasone # @ ¥ Bel-xL ©@aa o] wgoko] Z7ly = Ak

o] STATS @ do] AA FZellA AP oz Bojstsa Lopnr] $5

Fl
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o] AdStatbad7402 79 ¥ Al E o] Dexamethasoned A28 F AX oj
A9 Bel-xL @#de] 2g o5 5A3A . Dexamethasone® = 57}
H Bel-xL @922 Ad controlol H]3lo] AdStatbad7402] A2l =2 <3}
A #adHe @4 #2728 5 ddti(zd 10). waA Hus A x4
C69ll Dexamethasone®] g = lsto] F7lH = Alx AL A5 dd &
WAl Bel-xL @A HAF ko] o] STATS @l do] AL FF

A Aoz pelstn Yot ALS FAT F AU

SO
N & A P
é@ @‘b ;66 Q@ & ;}’b & 0‘0')6
EC ‘i’b S N 3 =

D IS SN IS NS SE— ——— Actin

13 10. Dominant negative STATS5 adenovirus, AdStat5ad740 7+ < el
918k Bel-xL @& 74, AdStathad740 g F 72 Aol AP F MEE
3] 43} 2| dexamethasone =% A7+ 24 Ao 2 %t} Dominant
negative STATS adenovirus 292 dexamethasoneo] 23 Bel-xL A%

% A5g

6. Dexamethasone ¥9 ¥ glucocorticoid receptor$} Q14+3+€
STATS59] #4%2# &

Glucocorticoids+= STAT5-dependent transcription® 3% % STATSH
9} 87 transcriptonal co-activator® &g F v FFH GRe| o]
STATS &4 9 dxo] STATS tyrosine residued ¢l1Ak3}e] =719 A
Acn Ba ®@ ukx Qo §AR, AN GR¥ STATSS ##AA
o] casein AR HAFRA I} A#Aste] COS cell o]y} HC1l mammary

epithelial cells EolA 5 F2 X1 FHJomw E3 AE Eo]zxo] wpzo
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2 Aadgds F2 ujslske glucocorticoid®] ¥ L F A Z Al STATHS}

Hiaoo®l Aol fu. dAe AP ARES 5o
dexamethasone©l] ¢] 3 camptothecin % A XA} 94 2 Bel-xL A%
of STATS ¢ @437t AAEY, GRE #Ho9st= AS & F Aok ¢
2} Al dexamethasone A 2] ¥ HuFHEZFNA STAT59 GR Alold o
He Adezgol dojusxE BH7] 9T AFes APsAt. GR

Ol

antagonistZ dexamethasone & #o] Fo 3 4§ dexamethasone T

No treat R+D

*ﬁ% «— p-STATS

—— ——  ~—— A Cti1

2% 11. Dexamethasone %o & @do] ZF7kH
phosphorylated STAT52] GR antagonist %] x]ol 2] 3k
#4. D, Dexamethasone incubation for 2 hours; R+D,
RU486 pretreatment before dexamethasone

administration.

5 Fofo] 9% STATS ditsl a9% Ad¥Ee 2 Ao (d
11). Glucocorticoid®] receptorell w3t ZAgo] STATH2 A IS dozl
= AS AAeE adelth g STATS59E glucocorticoid ARelel =
X AL o] Fo]A=AE HIA co-immunoprecipitationS Al ¥ 3%

ofFE & kA= Fo] Hbx] oo gzt Al o A& phosphorylated STATS
7F A9 HEEA gokont, 2413 A X dexamethasoned] =FE Al 5

A= phosphorylated STAT57}F =4 #HH 22 dexamethasone F ¢l

93] GR¥} phosphorylated STATS7F &3 o= ZEgs A €2 & += 9
4 ] A

2t} Dexamethasone®] =% A 8AIZF 2 24 AlZF Xk 3] Al 7o
+ phosphorylated STATS57F A& 2A= A Ldh(2™ 12).

ul
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Oh Zh 4h 8h 24h

- }_j H ’ 4 <« Phosphorylated STATS

(nuclear protein)

23 12. Glucocorticoid receptor ¢} phosphorylated STAT5]
3 Co-immunoprecipitation. A ¥ A IFL 3 W F A EZ(C6) 2
dexamethasone®] ™3 =FA7+S 9 v gt} Dexamethasone A

o] o8] FA 3w STATS’}F dexamethasone Fo] % 2 AlzF

T

c

2 4 A zrel glucocorticoid receptor$t E@ Ao g AT

=
Bo] 9l
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=

V.o #H

GlucocorticoidE & A7 =24 Ho vpokslt zHo |
gl 2ol 53] HFT Y A= T g oo T H HEFES

g 71" o 2= blood-tumor

ol
[
>
Y
N
Ho
:OL_I,
(L
N
a2
o
fu
>
ofo
i,
i

M
il

barrier permeability ¥ =4 ¥ &8F 4™, vascular endothelial growth
factor (VEGF)9] 24 2% Sojt}, ~Ed 2o o& 1 2u7 235

+ steroid hormone?®! glucocorticoid+=

I dAH9l gato] AEHAA A
ol Hk33le] oYAE o]lFetE Aolgta & 4 AWk dFHAZE o
et LHsE A XoA Axvitte] Fo]Hl WA ow MEZIA H cell
growthol = 9 v x+= Aoz &A1 Y}, o= 59 thymocyte

1} leukemia cell lineE 3% #& @A AT AXddAe= F2 AXILAS
‘%3}57_31’32, mammary epithelial cell, gastric cancer cell, hepatoma cell &
o RPYJAE TANE FE AZLAEZ dAss AP Bu Hojg

+ astrocytomal} glioma A3 o] A% dexamethasone %
o] 2 Bel-xL A3 &7 AEaA7E A ge] w8 5 th® Dexamethasone
of 9% MEILA A= & LFFTFAA Y= e HF oAM= 1 9
n7b gp2oka 3 ¢ e, ole HESY A GA Y AFAAAE A
o BE Aol A FoFoll o olx A A FFES FARATI7] HEA

dexamethasone°] FoJ% 7] W& o]t} Dexamethasone ¢ & AXE A=

Bel-2 family 9922 M¥XaAE 2ds=d o5
o= AMEIALA] m A= o o
Bcel-2, Bel-xL, Bel-w, Mcl-1 52 Az o]m, Bad, Bax, Bak,

Bok, Bcl-xS & A ZAAANEo) g * % B oo a dexamethasone &

Y
e
ox,
i
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o] & Bcl-2 family @9l @ o] #M3lE western bloto 2 #9139 =1, Bad,
Bax, Bcl-2, Bel-xL 7F&dA Bel-xLW FT7ls = 3SR,
Bel-xL2 lipid membrane®| ion channel2 &A3t¢] voltage-dependent
channel?l  mitochondrial  porin®}  ®¥F$3&W A mitochondria® 4-E
cytochrome ¢ ¢ WZ&& JA s 9Gas s} ojg o waozm
Bel-xL& caspase &A S 9

th 2 A3 A dexamethasone 701 F A EIAML A H = L7 =
FZAIgbel wel WSt o, GRel wizfdtieE AMAE 5A FHAVE
dexamethasone®] ©]3s}o] HALZA S
1, Bel-xL9] dexamethasone ¢ % AJ7te] W& 452 dexamethasone
Fol & camptothecin %= AFEILAL A Aw=o] A ®W37E A9
A5t A dAsATt. E3] dexamethasone® camptothecin®] H &% o] ¢
Zy 7} o] okAl o] @ Fojo] wE Bel-xLo W3t %AF = camptothecin ©
= Tolo] 93 Bel-xL 74, dexamethasone ©% Fo] & Bel-xL 571,
dexamethasone &% Foo] H|dto] camptothecin WE Folo 4§

Bel-xLe] dAS T4 T2 Bel-xL F7ZA7F dexamethasoned] 2] st

o
offt
ED
Ho
k1
A,
rlr
pav)
o

d

T

T

N
ol
f
so
o

camptothecin F% M EZ AL A FH 24 24U FH3] AlAFSH

Bel-x A= F2 dArgAdA 2 2ol 243%™, Bel-x frdat

o xd  d9de=  STAT A¥%S, NF-xB 239 =
cytokine-responsive element 0] th* o] 7b&El A STAT w2
AR AAxzdS A F3E F de Sold duidolr. STAT
e Fr 28 AEAA ¥ cytokinesol T FIFE ol AX

o
e
wn
—
>
)
o H

Bo Zo zAFE 2 dgx g BB o

9th BAE, Bel-xL f A4 22< 918 STAT 99dEe f4& 727
9] cytokinedl Eo]Ho=w Ht3dle] FAslE =, d& £ IL-3 f%
Bel-xL fd2 2@ol= STATS57F #olstn™ cardiocytesoll A1 LIF 2]
Bel-xL 22 2@ STATIle] =431 U-266 myeloma A3 o] A]

1
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IL-6 °|&4 Bel-xL F74 Zdele STAT37E 92< 81" 1L-15 2l
FAg @ Bel-xL F14 24 STAT6O oJs)A] o] Fojxch &
Aol A= dexamethasoneol| <93 Bel-xL Az @A x4 STAT57F
Hog S w3 =d, EMSAE §3l9 Bel-xL 34 Z2EH 9+
putative STAT5-binding site] STATH7} Adgwo] F7lst= AL
3} 9 31, dexamethasone o] ¥ STAT5 ¢Ats7t S7l=El&= A= Felst
ATt T3 dominant negative STATHE A ¥l A Z ol wmnvlo] ]~
o] ¥
9l fe Z3E A AT

Glucocorticoid+= hydorphobicdt 44 witol AEW=Z AFEA &
b AlEE el EAst= GRel 2% sto] Ht=-58A RFAS

El

Z A EF Y transfection2 dexamethasone F oo wW=Z+= Bel-xL

2

ofl
o,

3o}, Glucocorticoid9 o] Aol 912 4% glucocorticoid receptor< A =
A ol A hsp90 ¥ immunophilin 53 ZAgsle] 3 W22 o]Fo] of
A Ea, AxA el A v @A st AR EAsHA dh A RE, A4
2 glucocorticoid”} GRell Z&3FA =W hsp90 ¥ immunophilin®] % o] #]
A GRol 8485 2" 2488 GRS Iy o] %8 ™ glucocorticoid
responsive element (GRE)Z & X+ consensus site?] DNA©°]| A3tslx
SRR HAAL BAFE Jog|A @t @M o Z = glucocorticoid?] 2
dog &43¥ GRS & FAAY) a4 es 3 0}04 B A R P
A AR @S zdeed 79 §7% FF 58 GRI STATS
o] A% Z8L2 FE mammary epithelial cellol A o] AFHI=d,
prolactin®l o] A JAI7|IFEF A stE STATS= 44, 3 9 2
G gl sl "ok o] W GRS STATS9 HgAE 943
of, STAT59 & U] DNA A% F Y= o]FAIA AHRA o= STATHY A

49 dte Aoz WP B A o4

10 o

lﬂ

AEA AEe E4FEE g

o

o HiusdAM F= fF4

by
Y
I

#HASo]  STATSH9F  glucocoticoid
Aol ga HumEAEFA o

Aol Jd=AE AAG= A WA Halolth

_l

e
o
o
e
£
&
3:3
ant

-
il

receptor?® A%

F o9 Aod of

E
rot



A A o] T oawde F45tE el AR

S84 28 IS & 4 AU, GR antagonist 91 RU4862] A &)+
STATS59 14tste] 24 32 dexamethasoneo] &gk A XZ 1AL oA g3 &
A =9qvh e HuFAEA AL GRS STATSHe 2T A=
A5k, STATS59] AAL=
et 18l GRS B A9
o AzAE ) EdE QAT 5+ 3

ek 2 dAE Foke] ¥l dexamethasone  Fol F
camptothecin % A EZIAL Aol Hojst= Naddedse] 24 H
e A 7FS A7 EAUE AEste] B $ 4 dexamethasone Fo =
glucocorticoid receptor2t®] Aol AT G o] A[zfo] o] Fojxa, = o
o] 2A1ZF oJWjell STATS57F <Q4stE  Sajx @Adstdn. &4
STATSE 4A3te] A yw A QAbs7E 543 24", Bel-xLo 49 %
AApQl dAksE STATS @¥id o] 4% Z 47 dexamethasone F9°f §- 4
AIZE Aol Al Fkel= Al el AS-ske] Bel-xL @A

2 S7HHE7] Al Fske] 24430 AEolA Hoz TdHE AS 498 F
AR, E AT dojz A¥NES EUYE Bel-xL, phosphorylated
STATS5 ¥ M X3uAF oAl HEE dexamethasone ¥ § Al7to] w& W
35 g 2 zol AHestol HeuH(Z® 13). Dexamethasone T
STATS59] QI4bst= 1-2 A3 ol w43 dojubA plateaus o F1iL, ©]
© Bel-xLe HAMZA S of7IA 71 Al H =, Bel-xLel %ol 7143 0.3
A 06 A== 7 v A% S7FEAA AEZ2A A A =7 FE8 A

7] Ak,

Jo

(

o,
o
)

1o] o] HAxA O

RS
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—— Bel-xL
—- phosphorylated STATS
—— Apoptosis

Relative Ratio

0 1 2 3 4 6 8 12 24
Dexamethasone exposure time (hour)

9 13. Dexamethasoneol W3t =% 3th®d Bel-xL, phosphorylated STAT5S 2
Camptothecineol 2]3 A E AL Ao Az v, 28 49 Bel-xL 2 29 89
STATS5e] W3 western blot 43S densitometry® #A15to] HhxE 1.0 o2 3
of Al A TAGE et o™, 27 59 dexamethasone A X A7l
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Abstract

Mechanism of inhibition of camptothecin-induced apoptosis by

dexamethasone in C6 glioma cells

Jae Ho Cho

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Chang-Ok Suh)

Malignant glioma, which i1s the most common primary central
nervous system tumor in adults, carries extremely poor prognosis
despite aggressive treatment with surgery, irradiation, and/or
chemotherapy. These tumor cells are notoriously resistant to apoptosis.
Resistance to apoptosis can be achieved via the up-regulation and/or
down-regulation of anti—apoptotic or pro-apoptotic Bcl-2 family
members, respectively. Recently dexamethasone, a synthetic
glucocorticoid, is reported to induce partial resistance to anticancer
drugs in glioma cells by transcriptional activation of Bcl-xL gene. The
notion that the steroid, used commonly to relieve edema associated with
brain tumor, protects cells from camptothecin, directed this study to
investigate the upstream regulators for Bcl-xL transactivation after
dexamethasone treatment.

For the induction of apoptosis in C6 glioma cells, 2 pM of

camptothecin was added to the culture medium. Apoptotic cell death
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was confirmed by a colorimetric caspase—3 assay with
CaspACE™®(Promega, Madison, USA), and DNA breakage by Cell
Death Detection Elisa Kit®(Roche, Mannheim, Germany). Increased
caspase—3 activity and DNA fragmentaion after camptothecin alone was
markedly reduced in cells pre-treated with 1 uM of dexamethasone.
This effect was abolished by glucocorticoid receptor (GR) antagonist
RU486, indicating that the protection due to dexamethasone is mediated
via this receptor. Bcl-xL, which i1s markedly up-regulated in a
time—-dependent fashion following exposure to dexamethasone. The
extent of apoptosis inhibition by dexamethasone corresponded well with
the change of Bcl-xL expression according to exposure time to
dexamethasone. In order to study the role of STAT5S in this signaling
cascade, we determined Bcl-xL expression with introduction of
dominant-negative STATDS. C6 glioma cells infected with the dominant
negative STAT5 adenovirus, AdStatbad740, suppressed strongly
expression of Becl-xLL gene, indicating that Bcl-xL expression was
controlled in transcriptional level by STATS5. Upon dexamethasone
treatment, phosphorylated STAT5S increased within 2 hour and gradually
decreased from 4-6 hour on western blot. On electrophoretic mobility
shift assay (EMSA) to investigate nuclear DNA binding activity of
STATS protein, the binding activity increased gradually up to 4 hour
and then decreased thereafter. Nuclear extract was immunoprecipitated
with a GR receptor specific antiserum, and developed on immunoblot
with a STAT5S specific antiserum. Untreated control cells showed
minimal activity of phosphorylated STATDS5, whereas cells treated with
dexamethasone for 2-4 hour had increased phosphorylated STATS
activity. In summary, dexamethasone binds to GR, which then activates

STATS5. Activated GR complexes with STATDS, and helps it to direct
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the STAT5 DNA binding site, providing positive enhancement of
STATS5 transactivation for Bcl-xL regulation. Ultimately this mechanism
study will have a role to identify therapeutic drugs or methods to
reverse the effect of inhibition of camptothecin—-induced apoptosis by
dexamethasone which is needed essentially in the treatment with brain

tumor.

Key Words : dexamethasone, apoptosis, brain tumor, STATS5, Bcl-xL,

camptothecin
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