% % (Introduction)

wrE R = X fLG e = (apoptosis) > et L AKAFHET A
FiERZ LY Foe LIRS DNA S A RPEPHF - 2 FHP PEF it

FH S o B SN ERE L e AR A R § BRI AN R

CHTRR G B A e JoT B R HIFRD APURZ AR e AR 2 o
*Akif*F (Rosen, eral,2001) & A2 i 4 AR HA 5 o FIE e B & 4 A )

Pt €& AR &8

<

e k= A B A LA BRE (1) E7r - BRXEBR Y - il HERXE

e

N A
Fas (CD95) ~ "% 8 7 #]1+ (tumor necrosis factor » TNF ) 4% % B {crdif 3k 7 F1+ 1 M |2

fm* = 1) %]+ ( TNF-related apoptosis inducing factor > TRAIL ) & % % ( Walczak, et al.,

ﬂ\%—
"

2000) - fmie et B2 L o Pl B B X R movEan 4 s

PP

L X Biwme = F #(death domains &4 FADD ) {8 procasapase 8 *» ] = caspase

8 » caspase 8 & it {8 1BiE caspase 3 B it 0 @ Bid » A7 2] = tBid 0 4 ok s gl @

Y
3
B

= % E' m‘A/{ ’ (2) ‘“;(_/"‘j_% N AN £ £ /f " ’#’. 2 ’?’\%/E\ (BCl-z ‘ff’ BCI-XL
2L Hiee A= v o Bax -~ tBid ~ Bad fr Bik & 2 i fmie 2= eh3-v ) (Chao et al,
1998) ¢ cytochrome ¢ ## 417 B o ‘w2 b DNA =2 45 1502 48 (239 4o p53 (- faA

‘:ﬂgﬁ:‘ﬂ;) /"-_E» it f';ﬁ‘fa"t}_?" :Y_ { Ef DNA 1z > Gk gz JIN £ 'lZ’d‘ FL A ’p53 F a ;‘é.

it Bax ek Flig &5 o fé:j”nzj v % JLA e (Bates ef al., 1999) » Bax £ » > 488 jm e 55 > 3L
% e S 0 (G cytochrome ¢ o 4 LAY 2 @ fo e TS 0t caspasse 9 (Desagher et al.,
2000 ) £ & it caspase 3 # A DNA FEL s fmie § e A 2 e k= 0] Y
Bisd Belmie Bg A fiE o

7 »epk (polyamine) H & F & i & fhefv] Pqimsg A 3+ 3 > ¢ 7 putrescine ~ spermine

2 spermidine > i 53 £ fw ¥ < & 3 4 DNA~RNA -~ §-v F2 Bifafqa fAp 3 8% > v P4



wigd Eos iR e k= - £ 8 & F (Tabreral, 1984) c 5 vRpap b o i@ & e
4 K Fr4] ~ 7= (Schipperetal.,2000) g & 5 4 2% > & = FRfiEAY > 5%
fe 4 24 i (ornithine decarboxylase » ODC) 5 Ax4p22 b3 F B Refiz 2 » B A F A%
S ¥4 d P25 o3 AR A & AF Llwr® F(Schipper e al., 2002) v £_% 51 kDa
ARG 461 Bg AR Fe Fo Fit G B LRI B EERE LR L fRen

BEBETBELERKRI ZCENCHRERM A A, B & » pyridoxal 5°-phosphate (&

B6) & Plfsz Lys-69 ez % i (7 i F i » #-2E £ 30 FF Cys-360 2 & "RfiE

=
3
w H-'

(ornithine ) ###% = putrescine » & * #2xc - % {* gk (Jeffrey et al., 2000 ) -
p i Yy

AT AT G E ARG 5 Rt EFERKE SO LARE- B
Tt % (Peggeral,1982); 2 £ BAEF|F 4o ft 5 ~ B4 ~ 4 £ F]3 o e
(Russell et al., 1985) it 43 & pt e Pt £ P04 TR o IR S M feenBZ L 3T
Pl (1) AFEE TR S 5 (2) AFEFOA S 5 (3) SHEFP2EE (4)
oo AL v B o REORA T cmye LA E oA MAER B4 > myc T
5 AT T T oc-myce € 8 R3EY H Y - B4 SRR 8- B S E-box(CACGTG)
FF7ReDNA B 7% & & 5 E-box ik F]% ¥| c-myc 3 #5755 =fik 2 = it s AL F]<h intron
3o BARd2Z mycREF 0 vE cmyc B EE 0 comyc AR B 0 KRR
b pE AL Flendk e B3 EH# B (Bello-Fernandez ef al., 1993 ) o 5 "&fit 2 4 i fix L FIApipd
it A4 % & RAW264.7 m*2 (Worth et al., 1994 )~Friend erythroleukemia ‘w*z ( Flamigni ef al.,
1990) ~ & & EXOD-1 (m*¢ (Kanamoto et al., 1993 ) -~ 653-1 myeloma ~ j&3+ COS7 ‘w*#
(Rosenberg-Hasson ef al., 1991) % < v & HTC w*¢ (Mitchell et al., 1991) FK;%‘_? RS

casein kinase Il (CK I1) it Bz it § teps 2 2 it fecng FApk 303 =8 cnsiieph > @ H 2L R

%303 F AR R ER IR A M 3 U PHA PRI B 2 B

Wi ic RE > L ¢ BB pF e e e iE e (Reddy ef al., 1996) > d 7 &> BB
ViRfe 3 2 1Y FRAEPL (Y 2 B0 P b £ & eho § VREE 2 2 1Y B CE 12X 3] antizyme 73



s

a0 5 ORphiE 5 € it ¥ antizyme frame shifting £ I3 4 > i = antizyme £ ¥ §Y § epi 2
HCREAE S o Mg RME RS 5] 268 v AR 7 F6 A 217 (Murakami er al,

2000 ) -

RS B AR o S e 2 R - S o BB RED T R E
PAIF R RE B EERe g TR 0 X2 ERA S it Ass B - R E D
L2t (Sharma et al., 1994 ) - Difluromethylornithine (DMFO ) &_§ %&f& 3 2 i* is 2 ¥ 1§ eh
$r41& (Poulin et al., 1992) > LRBd B tljes 3 b and = {041 ¢ > 0 fapt FHot e
o~ RS LR R E LG ok 2 g ik (Zou et al, 2002) - Williams ¥ 47 3 %
1986 #3045 % #cp B8 é’u&ﬁfﬁﬁ{@% LA 4 25 o & MRL-Ipr/lpr #+ & (- fp 35l
ALRE 0 R o B 4 03] )1 DMFOSE (7 50 % ic 59 # % £ 82 3% % P& & ( Thromas et al.,
1989 ) e 322525 3 R pEpm o Pt P BN g e d it frftlere 3 F 7 T &4 S
(Pendeville et al., 2001 )o sm*e ¥ #p & 5 Gl : m%% DNA £ 274 5 2., S:DNA & 24
G2:im¥e A BT e 58 M: tmie A B PR o AT K epi 2 5 i B R A1 Gl B2 G2M
Pl RE K dieph 2 Zp 1 S 1438 4o (Balasundaram e al., 1991) > 1% DFMO {1 jfcime » 4 0
FrflhRpd Hitpr o g A e B 2 T R E P RF T Gl 0 T e
(Nemoto et al., 2001 ) ; fw#e % D3 bt40 ~ H,0, £4 5 7 > Wmfedade L > & 4w 7

= O RB LRI ALY E w2 2 i (Park ef al., 2002) o By i3 § v 2 =
WA ER AR e A= P R FER A > Rm hmie k- AR LR B LR

HEE RS Sl

-9 jpcfF C8 5 3-v jcfis C (protein kinase C » PKC) #2%e— B 5 F-v jfis C #1718
Vel L i B Bhere 2 B v A 1Y 2 e = (Nishizuka er al., 1984) 5 3 v Bifs (v 55

nkﬁ’x/ﬁk"%ﬁ&7 ¥ ,;g:ﬁ:} » B oA "; ,L 1 = %@mﬂ *?—M’/%fﬁ‘* , u%#—;,;, N g 3o J"]#m

A B w2 E B (classical > # 3 -9 jgfF Ca -~ Bl ~ BIL foy) ~ #7% £ (novel »



¢ % ¥ jrpF CO~ e~ 0fem) ~ 2 Al (atypical » & 3 3= jeps CO~ frv/dh) 39 jcfe
C 2 3% jcfiz C 4p B 2 5cpi® (PKC-related kinase * PRK » & 3 3-v jgcfis C 4p B {2 cpis 1 ~
240 3) e DAL v fr C g it § B 4TS ~ - gt % *p (diacylglycerol » DAG) v
“¢##"y (phosphatidylserine » PS) {84 » #7% (£ 3-v jcfis C cE i 3 & = fpt] 3 g frer
Birg o R RATHS FTeS 5 2 Al Fv ps C s R F R e §TE 5 Fed s
CARM HBAT 2§ & Phbna§ler > i & IR B0 6 Jov Jfeps C § 5748 > 4 Ao
% 443 (DaRochaeral,2002) > F-5 jcfie C chN =4 233 & T8 540305 ~ rplhrg - & %
Fa g A3 BF - REEFER R HBED CHY 2 £ Fier o3 5 C 4
A FM®RE L ATP 2 X FiE* 23 o Ard 39 jJfis C ¢ F-v jJops COP L B2k 5 >
5 1986 & L3 T 0 H R e B 78 Fov v Cad 58% Apke > 4 E_ v s C % - B

W R v pLIRELEERL A rpF 2. M (Gschwendt et al., 1999 ) -

e XD GEEF > 42 & F1F % {1 > % phosphoinositide-3-OH kinase (PI3K) £
phospholipase C 7% it » ¢ {8 phosphatidylinositol Z&f& it » -k f& 4 4] = = figH /¥ #5 2 inositol
1,4,5-trisphosphate (IP3) (Toker et al., 1997) > @ IP3 # & 3| B P 54T 4+ i 3p % & 3R
EEES EPTIN SRR P T LY S5 S Lk SR R LS SRy

FIEITIE 1 Fov fE Co Fov EPF C PR R RARRT B 2 TR T e R

o

gL 4 @i L BE B mre nd WG o 7 FF’.?:H?’-’E’L;?E,,‘@E'.,?%% v oengen s C A
FpeTAR D A E AR RIS S e o Pow v Jf' C R ERF che A I IR AP RERY
30 30 g CHTPRFER 2 WAL T o § FETEP B k8 EpF C T o R
B2 i3m0 2 Vacdrdlmie k= o BHIRP 13 R A R0 gepy C¥ 04 8 PI3K/Akt
BT ST ;;J’K,értfﬁ’! srglgd 2 e &= (Lietal., 1999); 3t 5142 mPe /% = iF 47
4v ~ basic fibroblast growth factor (bFGF) ¥ 1 /& kv cfixs C %8 > & $ilmre k=
(Haimovitz-Friedman ef al., 1996 ) v jcps Cadfw= 3 » © v &% b T i 43 RaE

M E o 4 B piimis k< (e o fmit Fev grfir C S B F b iw e IR



7-Hydroxystaurosporine ~ camptothecin ¥ etoposide 3!% w2 %= 2_iE 4% (Shao et al.,
1997) ; fw¥e & @ B4 Fv s Casl s fmve &= 2w (Whelan et al., 1998) - 77 3 T
ot F0 ppr CORREG Wi wbe = h¥|F 2 - o 'w¥e k= PF caspase 3 L5 I PF € H-
F-v jepr Co*7 2 A 24 % 1t eh 40 kDa F-v jeps Co2 78 1 ¥ B 7 1 A 40 kDa F-9 jpepis
CO2 &1 ¥ B M 4 5| v p > & 17 2% 4 v fwm¥e ¥~ (Ghayur et al., 1996 ) i & % >
R RE0 iy COF i A R A S8 = ALERNEY TooalpFwme s s

E-BEL &I o BB » FF-o0fH B E (p60TNFR) @i & > H 5 3 fa 4 h
BT - B B ARULRE > ¥ - BRE S RS Gl e pog e
P n IR e = PE O R B S - ﬁd v gcpy Coen & Biksl g mre o= 5
‘1‘% e w3k e S L pE s R TS oc;ﬁd Fov gepE COai 4 ByEfe b p o e
"2 %= (Kilpatrick et al., 2002 ) % e 33 ™ > F-v #fer COBET P L > @ 28w 4
TR G o 2] dmie W e e bR A B B9 aps COpps A e e A T F o eps
Colmre vb R Fov Jefe iE e L B o I E Fov opr COefiv /s 1w e 3 F T AT frd iy

e THE & d_ e %= (Clark etal., 2003) -

12-O-tetradecanoylphorbol-13-acetate (TPA) &_3-v g fis C < E it F 3 o
7,12-dimethylbenz(a)anthracene (DMBA)-initiation 22 TPA-promotion =17 ;% i {8 & J§ 8%
A58 hir BB TPA i 49488 & 'efed B Ve st o B BB Y > -39 s C A
FlE ] K B o 3 L ek BUEIR TPA 15 0 B 4c § RfE 2 5 AP A A R
pps Cehe Bl o8- > LB I jiefs CoOrn & » H el d st feidfly AR
% (Jansenetal.,2001) - F 3 > HyO, i fm¥e e S > Bf % 3-v cfis C &2 5 efie 4 2
g b B B T o Bed T OO YRR H L ETAT B WA R 0 T OO
frE R aime L Oy i 15 2 > B Min e cnfy Mg 3 2 (VR 2 Byl T

"% e (Otieno et al., 2000 ) o 354 787 7 BR f% v jcfis CO¥F 5 "efie 2 2 L fed i 5 &

BT ER o



2R RRIURICD R b TS R B s aprdek - BERF &% M
BGLEP Tt 21 IRP TR A B RIIBEPRES, LR AP sH- 22
RV E (T b Rp 3 LA S etk =k (B- ) % I rottlerin $r ] § "Rt 2 2%
LT o % Bk o F]pb & B 2 rottlerin Gl B VRph 3 2 s b e R 2
% o Rottlerin 2 & o ek (Mallotus philippinensis ) h% F @it dUk > 5t fgdrd] kv
Jefr C RIEDEM 6 UM R R T 0 v Jps CO v S adrd] 50% B0 @ BB Red
fx C #drd] 50% %12 F & rottlerin 7k & + Y 20 uM (Gshwendt et al., 1994) - 7= 5 + »
HARLG - A R M 30 gops COFral & BIZIE* o 5K B 1 = o > §1* phorbol ester
5128 % Blen® K oK% o rottlerin jo o e ¥ BB i -k % (Gshwendt et al., 1984) o 2£.
dm e o e (HI1155 ~ H1703 & HI157 'w%2 $& ) 4] * Rottlerin &2 - ig = ‘%% ¥ v fw @
A= o — AR R ¥ ML H B sk o rottlerin £ 5 H 8 #4 (trastuzumab ~

cisplatin & gemcitabine ) i 433 B 25| fw % ¥ g bw ¥ 32 (7 2w 8= (Clark et al., 2003 )

B T4 R rottlerin ¥ 14 51 2] e 3% w5 = (Clark et al., 2003) 0 fe {1k
LEL s et Al ;\ FH o AT iR rottlerin B_3F B M 39 cfs COFrF A 0 @ v jipF CO
WA L R4 B iR s 7R rottlerin 313 ehimte = 0§ vRpE 3 50 AF T B



##4Lgr * ;£ (Materials and methods)
) L

B2 B chimie (B chim e 1 trypsin (5% o @ B mie Mg A 2 AN PO E o
kb 4er 1 ml 4°Cer 10% DMSO (dimethylsulfoxide ) /90% FBS # 10% DMSO/20%
FBS/70% medium ;g 4=i® &£353 » %3t vial ® > +20C 84 1/ pF > £ 2~ -80C i 1

JRES RSB ENREF (-176C) g e

124w
ok Re F (-176°C) B~ vial » B33 f2 > 4 » 9ml 7 10% FBS 32 % £ ] 100 mm

Bar?® o BR 6 BB A A 4L DMSO § T wre o

fe B o 38 &

mE oA A B E P2 25 7] RPMI 1640 32 & Fk & i € = -k

o

iz o
BFREEAEPHE 722 045 um B s pHER =~ 74 B B 2R T s [ RN 2 2o
LA S

mFeiag s TR AR B 10u o el B Y BB e L E 55 At

W RCRY R AT AL FIFF S 0 P me g p o

% BRI

u‘i';

Aﬁéi%HMU@ﬁ%%%@ﬁi%%RMﬂM%%%%%H%i FEREE

(GIBCO BRL, Grand Island, NY ) o & S pF » w2 4| % &2 % 7 RPMI 1640 32 & 38 2
10% 4 EHres L/Fi*%i'lfﬁw’-ﬁﬁ 2.5% —i/pf}””.&/}gi‘“%ﬁkl}flf‘?i}é}iﬁ?
rottlerin (% & % 98% 12+ ) (Calbiochem, LaJolla, CA) 3 % & 37C% 5% = % i“m2 1

% 45 o PR 2 ¥ 4¢ 1+ rottlerin % &) : DMSO ( Sigma, USA)



% 35 4 472 Acridine orange % ¢

gAr ¢ & mlF 2x10° 4 sw% > ASL rottlerin 3 kR 2 3 PR S g B X 0 -
)k & PBS (phosphate buffered saline ; 137 mM NaCl, 2.7 mM KCl, 1.4 mM KH,PO, {= 4.3
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FPRNA B 14l (5 1ng-1pg) £ 3 ul (0.5pug) oligo(dT)s e51 + — 423> 70°C
KiE S AR PIH R S B SRR L e Sl T B F EERTE AR 2l 010 mM

dNTP 2 1 pl 72000 M-MLV & #45f% (Promega) = 4 (*f3L) > S8 f 5 25 ul &7 e
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(5’-CTACACA TTAATACTAgCCgAAgCA-3’51 3 )~ 2 mM MgCl; ~ 400 uM dNTP ~ 10 ng

DNA #i4 ~ 5U Tug % & 5 (MDBioInc.) 22— & PCR £ J&i3 i » H 8404 5 50 ul > 8



feiR £355 > 3% » PCR R EY 95CF BRI » 44 B % DNA 9 - 11 95CF - »
4 55CF o= AEfeT2CF fo- A 45E - 8 0 HTRZ 2 S0 208 T2CF Bt A4
B2 A DNAAFEAT A > RSk s 4CE DB (i) e
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BRI FERAT F RAESDNA Y o dok § FAESDNA Y g Bl S

% (50-100 mg) *» | e » 0.5 ml GEX i3 i7" 60°C-kig 5-10 48 > & #H= 237

>.

P w38 0 e Ar Gel-M™ F 419 o g 4500xg 30-60 45 0 3 DNA 7 2% £ 5
Fhaged o B F ek AL o Gel-M™ ¢ 0 g 4500%g 30-60 45 0 £ - =
# DNA ¥ 2% & F1 4 freg b > )40 38§ Hohfk 4 0 40 ~ 0.5 ml WF buffer 3] Gel-M™
T A 4500xg 30-60 F5 0 EHAE W8 F LAt A > 2 0.7 ml WS buffer (7 ) ikiiE
Gel-M™ # 41 » 3. 4500%g 30-60 F) » |33 i ¥ Henfk & 0 £ 23 12,000xg 3 A 4
WEEWE AT 0 5T FEIREHE A S 0 £ 0t 60°C 5-10 A 4B 2 (i teif B Sk FE R

g R O10 A48 0 Htew 12,000xg 10 4 45 0 Hrew (63 B 20C H * o
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2 2mlLB 3 & iR & AL 2 B £ #2ml LB 3 £~ 476040 ml
LB 32 % j% 35 % 3| OD550 %> 0.48 (5 /| p&)> #-40ml 7 w{F LB s %23tk b 15
A Hs 3500%g S A BEL R G 04 A (16 mD) S TIb 133 i foi e
23 o FE ALY 15 A4 Hro 3500xg 5 A4 BBWEITKEE B HEK 0 4o 0.04

B (L.6ml) enTHIR RE R fra] > 274 K95 4 02ml 52220-70C -
TENE =+ ;2 (i ~ [ P~ FH DNA > # s " )
I ml LB % %% 37CHF 2 % B = B B d o 5 100 pl 53 £ i ife > 4

12,000xg 5 4 & > f)H-+ ik 0 T X 100ul b FiRiR 355 5 40~ 200 ul TENE i3 5%
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» 300 pl 100% GFH R £33 » ok DNA » 4 12,000xg 10 A 4 0 @4+ % > 4 »

300 pl iFpHF R & 23 ik ik S DNA & 4 vk g aiee 12,000xg 5 & 4 /2 P A e

B EE DNA &7 8350 > 40 » = k73 f2 DNA -

BiER4T i (wmre g L)

20 ug 548 DNA 4 » 02ml @ B chBBS 3R R &4 - A4 @ Fip R fag o

£ 4er 02ml0.25 M CaCly A2 {4 5 BBS i3 % (7 F 4 DNA) i £ Agif— A4 & (¥
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GoEE kL K15 A4 R AR A L3 3 i R R R
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DTS o L3RRI CaChitmie chip 2 > A X (S (T T 4 & E > G418 #

TR AT H I AR 0 12 G418 (400 ng/ml) & i G dmie o

EI

+ R Fs PR
#-E2 ODC-pGEX-6p-2 e7 BL21 ¢+ % {& 48> 7 100 pg/ml ampicillin <7 LB 33 &

R ITCHRE B A mpF" > BB P~ 10ml 2 Fig > 1L 7z 100 pg/ml ampicillin 7 LB

BARITCHRIE A= PP 4o~ 500 ul 20% £ 7 Af L 5UgH (3 % GST-ODC 4

5CHw IR A mEAS > B B> 4CT gro 8000xg 15 A~ 45 > )4
:J% 9 ‘flj'li'

) TP ORE RSB T
A o 4o x 20ml B @k A (1X PBS, 1% Triton x-100, 0.5 mM DTT) &
PR

i
FRpL e GBS M 10 G S S 8RR e 9000xg 30 A 44T  #-0

MAcl ik E R
® * ftPq # B % Glutathione sepharose® 4B (pharmacia) > B~ 5 ml #%5 %3 20 ml
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¥4 (Bio-Rad) # > 12 5 & F{rtlff cn e A T4 1 (nid | 1 ml/min) > &% %3
Birpidmp o B g o F B30 44t ElhER AR S AR
ks 100 ml o 2ARE R EE R B0 T2 E (OD280) - # % FB3 i (10mM
reduced glutathione in 50mM Tris-HCI, pH 8.0) #*#% > T jc B # HiB\NZ P37 0 2T
RIS e 2 30 & o £ 12 PreScission' ' F-d fiF d-dk vk e SRR 4 E 2§ vepie 2

G EEauEE S B o F B R -

HRAES B L FEPHAYNBAI R e AR A AN AR RS BT
10" Hep2 im¥e (vt & % ) b B~ RNA it 7 reverse transcription-polymerase chain
reaction (RT-PCR) ¥ 3] cDNA » 2. & * K51+ 387 PCR 1 { 7 7] b "epad % i
f* cDNA » #-PCR #& 47 :& {7 0.8% agarose gel @74 > fa . PCR A4 =% ¥ F L F/x > T 2
* Viogene gel extraction kit % i* PCR & 3= » #-w yxen DNA 3 >+-k @ - 37 kL 2 pUC-T
fRE TR E 1P > HFE competent cell B § g3 2% it fF cDNA & » pUC-T {48
BEAEY GEmEKR e 50 A AR P LR 5 k3 % 1 fF cDNA 1,415 bp *
EcoRl 2 BamHI *41fsd pUC-T 48 # 3 1] pcDNA3 V48 o @ * BRpk4r = 2 4
pcDNA3-ODC 48 # % » HL60 m* > 5 1 %+ 4 F %1% G418 (400 pg/ml) $o
23 EE X2 FFF o T G418 Fult etk o FE T Mg L = # c HL60 fmPe * &
SERET LK AUIFELAR 2w AP wE AR B 53 it fF cDNA
o pUC-T § 48> 41 * BamHI £ EcoRI *Uip|fis #-§ "epl 2 # it fis cDNA $#3% ¥] pGEX-6p-2
8 RFE RS B AR N - BRI AR S ) Al

R SR o B FTASD S BRI, ERE B FEAR
o > RBEE
e * ke f3 % % (10% v/v glycerol, 1% v/v Triton X-100, 1 mM sodium

orthovanadate, | mM EGTA, 10 mM NaF, 1 mM sodium pyrophosphate, 20 mM Tris, pH7.9,

12



100 uM B-glycerophosphate, 137 mM NaCl, 5 mM EDTA, ImM PMSEF, 10 pg/ml aprotinin =
10 pg/ml leupoptin) » % 4°C= + A48 k35H 1 w2z > % 12,000xg g 4°C= -+ 4 480 #
Fopite » @ 2 BB AR IR OSCH A& #-Fe9 i~ 8% SDS-polyacrylamide gel
¥ Ea R k20 f8 0 #& 4% I polyvinylidene fluoride (PDVF) > * ;2 *t PBS-0.1% Tween 20 ® 15
% #7525 blocking — B /] FF > £ * PBS-0.1% Tween 20 j&jis= X & 0T A 48 0 Ris ¥
F— B4 (1:3000 o > U 0.1% 255 d F=d § (Ffffix ) 3~ blocking &0
PDVF » = B p% > £ * PBS-0.1% Tween 20 i%jif= st % X 7 A 45> 2 (& %5 &2
horseradish peroxidase (HRP) 2 % = 48 (1 : 10000 > 4] * PBS-0.02% Tween 20 § i€
FrfRie) % - B pE > % PBS-0.1% Tween 20 jEifs= =t % =0 7 A48 B fS M & i

AF & F i % A se it § 4 k2 2Pl 2 (ECL detection system ; Amersham) o

RBid Friaokid R

F1#* Coomassie brilliant blue G 250 AR P HRE T EF0 Fobaul e kipd
465nm 3k T 595nm> £ 1A KER R TR E TR RS FEARE AWUTL L F0
Bod B A2 BRI AL TF S Ben BB ik (M) Bt 10 pl F Rl A e ~ 1 ml
11 Coomassie protein assay 3##| (Bio-Rad) iR &353 3x » R F ¢ > LR 4o Fod B
# # & Coomassie protein assay # 4|4 (5 v % (black) > |2 595 nm & & 2. k& >

Pt 5 e R 0 Bt RS AW RS FER

SDS-PAGE % ¢
F=9 B SDS-PAGE i£ {7 % /A {6 » B~ 4 » Coomassie staining solution & {7 % ¢ 30
A 4d o PRis ¥ 4 ¢ SDS-PAGE # ¥ Destaining solution ® > $ 56 > £ 3] d-v Fé F

RiFpHv Lo L2 A JFHEI W URAFHEE AT EF L b i o

13



BB 15 chim Rz e 2 500 pl e B TG 204 2% % (10 mM Tris, pH 7.4, 150 mM
NaCl, 1% Triton X-100, 1 mM ETDA, 0.5% NP-40, 1 mM phenylmethylsulfonyl fluoride, 0.2
mM Na;VO,;, 1 mM EGTA) > % = L 2 4sié 1 imre 7 UAISE v > 20 4C* 12,000%g
o= - 44 0 bR P-d o B B4~ anti-phosphoserine ~ anti-phosphothreonine
anti-phosphtyrosine ¥ anti-ODC % Fuf8 > 2 (£ % — B -] pF3t4°C ¥ > 2 {& 4 » 10 pl protein
A/G agarose £ & 5+ = B BF 0 3 4CH* 6000xg Hrw - o 4518 FIITHKR Y 0 STHR D Ao~

30l e d ik iE 2 B fRR IR 0 2 I § 2 B BEE AT R0 FRERL T gl o

b IRph 3 £ pR R R TR

e iR RTE > B 20 pl bo 5 vERE 2 21t S 4R %55 23 5% (50 uM EDTA, 25 uM
Pyridoxal phosphate, 2.5 mM Dithiothreitol ** 25 mM Tris HCI, pH7.1 # ) &84 5 50
ul 3 4e » @ ¥ B &0 L-ornithine ** 37°C ¥ Jis— /] B¥ » 2 {4 % » p81 phosphocellulose (10
x 5 mm strips, Whatman, Maidstone, England ) - #-4 & #§ %% jk ik g 23 p8l
phosphocellulose F > * 0.1M ammonium hydroxide #ejigi® (F2L4F B (22 & » Ris %
§o o LR e FAI* 500 pl A A% (0.5 M magnesium chloride # 0.2 M boric
acid—borax buffer ¥ , pH 8.4) ** 37°C ¥ Ji&— ] B% > d p81 phosphocellulose 4~ &t 1t » B~
A BEIA e 1T 18 e 50ul )R] 4 Sk e96-well ¥ 2 96-well fte » 4 ki Z3E A 11.7 mg/ml
luminol ~ 30 mg/ml peroxidase type II (EC 1.11.1.7) £ 67 mM glycine buffer, pH 8.6 (*t
1:1:225,v/v) )] > m ik = L 4248 B fé4e~ 2 5 § ifxie* > 4% TR 717 Microplate

Luminometer ;B Z_c 12 20~40~60 4= 80 pmol = putrescine % &2 & 4t ( Wang et al., 2000 ) °

TABBEF L TR
4%+ AP-1 8 NFxB2 % - £ DNA % & % 7 4 % d decameric motifs TGACTCA
2 GGGRNNTYCC ’f'”rf?%“ (Muller et al., 1993) o & F 5 #13k 3+ 2_ "% DNA % % -ﬁkﬁi?;

& (AP-1 2 &£ = B 7|5 5-CGCTTGATGACTCAGCCGGA-3’ » NF-kB 2. & = & 71| &

14



5’-AGTTGAGGGGACTTTCCCAGGC-3") 7 d Fz7# & = (MDBio Inc.) - % DNA %
FRL4F 442 5 chbiotin #3404 #-¥ % DNA % 5 5 k2 TEN 73 % (10 mM Tris, pH 8.0, 1
mM EDTA; 0.1 MNaCl) 2 1:1 et 63 &35 05CF i 10 A 48> RER EMET > 1
BIRHELDNAEPHMAEE BT hehdy TR DNAZEFHRM- B LTS
%% ~2.5% 4@ ~ 5 mM MgCl, ~ 0.05% NP-40 ~ 10 pmole Biotin-DNA % 2 pg ‘m?z {% 5 B~
FRREFE S 20 ul (PR3L) R A3k F 20 A4 (RPIF R TS 2 &
- [ DNA % & =% & ) # & 4c » loading buffer (6X, 125 mM Tris, pH 8.0, 25% glycerol,
4 mM EDTA ) *% 6% non-denaturing polyacrylamide gel (43X ) i # 5 100 R¥FT R T i&
FaA Ll PPFeptis TAMP 90 R3F 1| BFig# 39 22 DNA 4F & 4 7| nylon %+
£ #-nylon¥e* 120 mJ/em® & Ju 1) BEo ¢ * 1 2350575 % 9 5 A 48 1% BSA it {7 blocking
5448 > 4t » SA-HRP (ﬁr%ﬁ 2000 2 ) F R 15 40 8 % 1 BIRIFIRIRIRIES A AT
Ao be N EBRRF S A RS O B DNAAF A R Bl it Ak 2

] Z_ (LightShift Chemiluminescent EMSA Kit, PIERCE ) -

RSN
F % T AL student’s ¢ fest & (T LA 4T 0§ S 1S Hedy P<0.05 2 0.01 2 F 8

Bop 2ok 2 x
SR S R R

15



2% (Results)

Rottlerin 313 HL60 m*e 4_r tm¥ %=

HL60 ‘m?s £~ & A 557 F #gfto o i m 2e tk » 7 kA rottlerin &7 &JZ rottlerin {4
E BRERFT 2 e g A% o 1% trypan blue :}i%",f EEET R R o a5 S
Z_ i (Blz ) e %% % HL60 @2 12 5 uM rottlerin g2 = -+ w /| PFisid = 50% 12+
dre = o PR ie e & 0 BT KL% rottlerin 1 A2 e 4w = 2R AT B e
S e d e A e A= PR T LA Tine A= i (1) e b DNA A 2]7 4
PiEAR P 2 R % 0 fE 5 DNA laddering 5 (2) Pty i 2 &3 % ¢ Mikss  ®F
dmRe AR A r A A e = ] B e AP & B HL60 jw v Y rottlerin 2. {8 B3R ek
B EPER ez k= KR (B2 ) o 5 ¥ 4 rottlerin & & :¢ & DNA ladder # T3 4r ([
= A) o Fth¥ o rottlerin 4 » kB R FPFR A 4e» 2 IR DNA ladder % 73 4 ([

B) - 57 { /& w2 DNA * £ % > 4| * acridine orange % ¢ LR w2 3) 1 » &2

Ji

B BF R R e P E TR A ¥ AR o] B E e (Rl C)

R {4 @ * propidium iodide % fm® %50 § 6 & B> 10 2 1% fwre ik ;% iR (flow cytometry )

TE e DNAZ ¥ kg B A F o § e k= PFiwme DNA 2 ¥ k35 & & # 48+ sub-G,
% 3 o BJP rottlerin = L v o] PEIS em e @ F wmbe N ROP) T m e sub-Gy B FF I 48 £

4.8% Gmte = ehliR (B2 D) < f5d % 2 DNA ¥ £~ % ) i iec % 2 % sub-G

% 9 5 & % Fx T rottlerin »t HL60 ‘m?e P 315 ‘o2 ek = o

Rottlerin #7#] 3¢ jpF C 33y

Rottlerin £~ fé4F €_F-v jgrfis CoFr4 1A > v 11Cs0 9 5 3—6 uM (Gschwendt et al.,
1994) o f 2% < 7§ 5 uM rottlerin &J2 HL60 fm*e 3t = L v | PE{S 8 B35 me k= o
BLZE HL60 mre p cjev jcfis C 71252 39 F (a~P~3~e&L) * 4 » 5 uM rottlerin

{8 chsg (o Fob g Co~ CB~ Ce% CAZ Bov FX mM Ben&E o 264 878 > £ F %
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vy Cod-v T Sk e BB et o R PEPE R0 T 80% A2 (Bl ) o

Rottlerin F#rf[ime p §iRfe 3 H L fechdv FE& X ~ R FLEHBRL 2 iF

e N hFev gfs CO A s it E L REE D 2 LRz 24 iS4 (Otien et al.,
2000) - 7 f# rottlerin Fr#| F-v Hfx Co A FRw % 4w wme k= > 7R HL60 ‘wre 12
rottlerin B2 {6 H 4oim 3 & & "epi 3 2 ' 9 LR rottlerin AL HL60 fm*e {8 2. 7 F B&F
Fenh iefed s itis2z it (BT ) - AfEREwie? FIofd i fahi-y FORZ
FEE G A A 2 RS B e e e i rottlerin (8 ehF o] PR S RL D 20 R 0 TR
Raeind T 78% (RBII A) > @ LR B pEaER AR T 70% i (BT B) -
2 }%%fﬁ%@’iﬁ_‘r; L g Rp 2 B R R0 T e R 2 B & i (Brown et al,
1994) » Tt pliE ez 11 rottlerin a2 {8 0 5 Mefk 2 #p it fF cOpRORAL ~ S IREL BT pLORHL
B AR T 2 IR o T R T ey PR Y LB TR TR EFR] 0 LI @
SR BEE P K YRAL 2 2 1 BE apkfe 1Y o 3 T rottlerin IR R - ) S R R EBHE R
et on BLRDI R R bR B R pRoRBARK Y23 TR (BT C;

P<0.05) -

TR AL d i AR TR %7 X rottlerin 1T B AR

H

¥ 2 3§ e pk 4 # v pF o pGEX-6P-2 ;“ % 2 E. coli BL21 ! f ] *
isopropyl-beta-D-thiogalactopyranoside (IPTG ) 3 % m ] 48 4 3§ "epk 3 25 i fs 2L 7]
Hded Fo T AR - AT BN L5 kDachR g Ry T @ % Aol K A 4eA
FoOF (B2 A) o #ibend 8 5 oRpt 3 51 fF Hrottlerin®t 3 P B 7R BB S Vet
4 L e Y 1Y o © drcurcuminit 49 B AR § depid B it prip it (Leeeral., 1999) o
Hetpsgn b iepd s Kefld R p2 WSS ot > J1* vy (TH 4y

#1k » 3¢ Forottlrein & ;2 $r4) b epe 3 it feenB it > FIM B R AR M H T2 pk 3 2

17



i s A O LA

5 ifc 3 i fF ¥ durottlerin 518 2 e =

57 iRl Erottlerin 314 fmre B = ¢ K dRph 3 H 1 EE Aty R & ¢ 0 HLO0 Gz gk 4
5§ epi 2 # it ps ehf i (HL60-ODC) frz v $48 (HL60-pcDNA3) - 5if = & iné i o
Fir e > B2 T IR E 42 % > HL60-ODC Mw*e i "eph 4 # 1Y fis v BT
#. 3 5 HL60-pcDNA3 m*e 2 2.5 & (Bl= A) o ™ wm¥ 25 k% HL60-pcDNA3 ‘¥z
JJ2 rottlerin {8 7 v B Flimfe &= o] 4> @ HL60-ODC m 2 32 rottlerin {8 fw e /¥ =
RS TERT PI(B- B)-fET g% § =t 5 fF A 7115 5 HL60 w2 &J2 rottlerin
2 153P] %_DNA ladder § &> ehfiie (Bl= C) o4& 7 % » * Pl % jw% chim®e 4 » 34k
A dmre N iR p) 17 ) HL60-pcDNA3 ‘m*e &J2 rottlerin = -+ 2 /] PF{s 3142 50 + 7.4
% % 4% sub-Gl » m HL60-ODC w® *% i< 'm? &= % 80 + 92% (B - D) -
HL60-pcDNA3 w2 22 HL60 ‘m*z / W] aJL 5 uM rottlerin i = ehim?e k= E8giy > e
HL60-ODC m*2 47 i 24§ rottlerin 3k ehim?e B = o 1A iethenid & > B f2 b vRpe 2 5 1
A 30 F R 40> ¥ 0L E 0t rottlerin 38 GiwiE B2 0 T - H R (TR R L v 2 § YRR
3 2 i pE enPRORBLRFL 1 R 1Y R 0 R rottlerin T 0] PF {8 HL60-pcDNA3 iwm %% o
HL60-ODC m®s & %] 5B~ Fv B > J]% 5 Uik #-§ ioph 2 2 i feovak 0k » | * s
VRELAARL T 2 FURIE ST B BER R TG MR BT RO BEL L 0 T LRB T
72 rottlerin 2. HL60-ODC m#2 e g d&fis 4 25 it 5 &2 4p e 15 12 52 ™ &7 HL60-pcDNA3 ‘m

e ch § Viefid 3 ¥ 1R RCE IRGE FRORELBEEL T T (BN )

f rottlerin 314 dmfe p= ¢ Pnd g FEERR S R pEL P

s E - B 4r § ek d % 4 5 & JLenis 1 A (Flamigni ef al., 1999) < 1% 1% # 5

% "o s e rottlerin — 42 &2 HL60-pcDNA3 ‘m#z ¥2 HL60-ODC ‘m*2 » Bl 27 F n ‘)ﬁ“
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e R e 2 it ps T A 4 2 F5 o Rottlerin BT = o] PEES 0 1% a2 et 5% a2
i FRJE T HL60-pcDNA3 ‘w2 &2 HL60-ODC !w%e inf Mefi 2 5 iV fis v T3 & P A A
B e §§ e d 21 fr enfRo Rl RS 1 o rottlerin AR T o) PETS B VRER S 20 ﬁE,T.%*ﬁ
B F i B > HL60-pcDNA3 ‘w2 BJ2 rottlerin {8 % = /| PFen f d&fig 4 25 (© fF (e il g
fid 1t 22 52 rottlerin (6 % 7 ) PEenE MR SR TR LHEF (B4 ASB)-o
PR 18 PR fm e D rottlerin 18 % T o) PF B MREE S 2 1Y R A MR LR T HL60-pcDNA3 w2
¥ HL60-ODC m¥e § "efit 3 # (v fF /5 1408 A% (B4 C)eo # % 5 HL60 Mm% o P e
1% & 5% P w ifrrottlerin ¥t = Lt w [ pELS > JI* PLR G 2 i RN RERE ek
= R 1% et w 7 + 9 rottlerin A2 55 HL60-pcDNA3 ‘w2 5142 45 £ 5.1% ‘mbe &= >
@ HL60-pcDNA3 ‘m#z 3+ 5% *52 & 37 J2 rottlerin R ¥ 51 +6.3% Mm% &= o Rm >
HL60-ODC ‘w*s i 32 1% ¢ 5% #5 i 5o rottlerin i3 = fne /¥ = chfijR 48] *> 10% (R

F

_J.>Q

BRpe 3 £ pE e B drd | B e ) R

Rottlerin d® = + w /] Prid bmPe cnfmie pp ¢ & prdp 2 o # 1% PL 4 ¢ &2 fmrz i 50
%Pl Z_o Bl - - &7 HL60-pcDNA3 iz 7 GO/Gl ~ S 2 G2/M FErfp 2. | A1t » 3 5%
BB EARR L T R T e H we ik B 4% sub-Gl PR R (% HL60-ODC
7% iJ rottlerin {8 0 e E H i e sub-Gl PFEP o PRI AL B FAILT 0 R i
it 39 ¥4 rottlerin 313 ehimre A= > TP 3 AJE:E rottlerin ehim e 2 e iE HP i % Y Gl

PEHp o

Rottlerin #: 3 NF-xB 4 B2 % & i 4

NF-xB 5 #4F]F rel 7%= f 2 — > S5 4F] 3 i 53 23 & B 203 2 fodilmre -
RATY hded B AT HeiTh o 5 5 fhar 4v i NF-xB % & 3| NFxB & J & 7| (NF-«xB

response elements ; NREs) (Shah et al., 1999) - Bl:& & HL60 *m*2 p rottlerin £_F ¥ 14
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Frd] NF-kB /& v 5% » fm% &Jd2 5 uM rottlein & 7 Fo pF ¥ gL % NF-xB & & it 4~ p65
B0 FES I w4 8 IkBaehd o NF-kB 5 & i 4 »0aJgnis = [ pFp P AT "5 48
FopoS v FHEA D e i d T RIES - ) PRI T M A Y R 2 B P AT M

A% > P e kBathi REHBREPRPERS (BL- )

Rottlein # 5 p53 ~ Bax & Bel-X, % 3R

FEMEIAT Um0 ApS3A- BEEAY AL ER PRy o SFF
B % ERE BLRPS3F-v R o AdZrottlerinfép53F-v F it | R AFREF 0 TS
Ly F oA B FR 0 2 IRBel-X 39 B 2 Baxd-d FH A% oo AR
HL60/w % ed@rottlerin{s > Bax $-v B &% 2t p53%-v F A MM et 4 5 &3 am (B

= ) o p53it 49 4c 58 Baxd# 4+ % I (Brady et al., 1996 )

Rottlerin &} 4 %8 ¢7 cytochrome ¢ §# 1! 2 caspase 3 ¥¥ caspase 9 35 i

HL60 fm?e 5+ = 4 it 25 @ 'w% & %% 5 uM rottlerin » > B2 4 4 c7 cytochrome ¢
#4 1 fwre F % procaspase 3 (32 kDa) £ procaspase 9 (48 kDa) #k F-v f# 7 &| i o
HL60 w2 4_w 'm* /¥~ caspase 3 4 f#= 19 kDa §r 17 kDa 7% £< » caspase 9 4 f# = 35
kDa §= 18 kDa e % £ > #A @ caspase 8 & & P' Bg4s*7 2] (Bl = A) - d 3t cytochrome ¢
FER MR T e Fav g i - kFlengee g @ B caspase e HLO0 BL% ‘w0 ? e
72 rottlerin & cytochrome ¢ f&f* A48 2x 1 wm¥e B g it > 4 IR 14 rottlerin AR {5 < %

fe2 4 SR cytochrome ¢ f x| mre T $tpe e fpfs &8 (-0 (B+-= B)
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313 (Discussion)
F B 5% % T & HL60 ‘w7 2 rottlerin PF IGE ' % /b = o 1350k 5 % B 2 39
¥ COF it 42 $tdim e = ch— fE} P5end-d I - Rottlerin & - # B 1+ 3-v jcfis CoPr 1
Ao SR ¥ I ppr COk BT M eFT 3 o Rottlerin 1 & 2 Fov jpF CO
N ATP % & 24p 3 8% 3§ = F-9 jpfs COF v+ (Gschwendt er al., 1994 ) » iz Rottlerin
oA S dr gl dov pepr Coz hiBa FrFl 4T A G /3G 4T F R 9 e 10
( Ca**/calmodulin-dependent protein kinase III ) ~ p38 # & /& & it ¥ ¥ '
(p38-regulated/activated protein kinase ) fv &4 4 F|F i hov jffv 20 E 1 B0 jcfix 2
(MAPK-activated protein kinase 2 ) % F-v jgcfi* ci/5 1 o Rottlerin #r4] 30 jfv & 1ok
£ 5] ATP ek B > F] % rottlerin 2 ATP 325 F-v s cn ATP 2 & > 7 P2 S
(Daivies et al., 2000) o 3¢ jcfis Coe B H feiwplmiph i ¢ H fE4 51 2 > rottlerin
@i ) ATP 0B T % o 5155 B B e 3o pE CO A RRLERRL 1t s b (Soltoff
et al., 2001) - Daivies ¥ #7 % 3. 20 uM rottlerin &2 4 ATP Jk & ™ & 2 $ri 3o jpeps
Cost it » 7 iy o Fl2 - & _rottlerin eh & % &> i@ 8% LC Laboratories i 1 px ¢
rottlerin’ %] 5 Daivies ¥4 % {1 * LC Laboratories #73 & sfrottlerin’ 17 # ] * rottlerin
3 30 jpcps Cotp B chig j2 i@ * Cabiochem #% i srirottlerin( Soltoff ef al., 2001; Leitges et
al., 2001; Clark er al., 2003) ; ¥ & B Flz = % Fv jicfis COF 37 § ermhifie ez} > B
o im e s v ehded jcfiF C8%t rottlerin & § 7 b ehusg b B > #7003¢ & rottlerin & % dr ] 3
v grpE COAvEM 3 P i R Fl2 = 5 3 jicps C £ | ubiquitination @ "% f2 R H 24T
*% > rottlerin ¥ it #r4| ubiquitination @ B I s CoOF-v F "% f2 o Rottlerin #iE ‘w
k= o v gafs COREPHFAR & TR AT > ¥ A% it &I F9 japs Copx
FE PR & oo ops COft & ML enf 49 % HL60 '™ > By j2 HL60 ™ 4_# km

ek Bov e COS B H Y .

AR IR frlm e fEaE A %0 Foo jprpr CORJE > RAE wmre k= chiv Fa 3 Lfimve
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= v F (Gschwendt et al., 1999) ¢ im® = © lamina Fifik i ¥2 caspase /& i* & & 8
#1 o F-v jgpr COMLE lamina Fifs it @ (¥ lamina & ;% % & > /& it e caspase *» 3] 3-v jfcfix
CoA& 4 %1 %140 kDa 5 £ (Cross et al., 2000) - ¥z 50k & 5 AR 2 % 5'J“le-‘}§'e
(LNCaP) m? ? pJ2 12-O-tetradecanoylphorbol-13-acetate (TPA ) 314 ‘w¥e 5+ = iE 4%
Bov e 875 1A 4 il (Fujii et al, 2000) > % 36 » 3T & k4 § - BF 5 4 # 3o e
fr COL 3 ¥diim?e k= et iy - PCI2 " ¥ Dbasic fibroblast growth factor (bFGF) 4

v pcfF COb i ¥tiimee = & (Wertetal.,2000) - i& v;,’ ¢4 e g 3k TNF-oz
Blwre p g o F 39 e Coni® * g @ fit R ALk TNF-adr4] caspase 3 &1
# it (Kilpatrick et al.,2002) ° #2@ > F—v jcfizs Co+ & - B TNF-a3h 35 58 wmbe k= 2.
LN o T - P EFWR RS e OO A R R TR (K3T6R)

SR B ps COP M I 2] e R m e 0 B I 9 s COPYIE me S e
T > FH A e w2 GE 0 m AR FECREREY (K37T6R) = & E ko

geps COi® HI355 ~ HI1S5 &2 HIST %24 dwie ¥ g m i 4 % ¥ k= (Clark et al.,

2003)

G ROt E Y BB ML g e G e e o RS 51 R

v £ putrescine 3 4v crfij% (Schipper et al., 2000) - HyO, i = 3 % 8 fn%e 4_w ‘w2

= o PE ‘% &d® HyO, 14 4% 8 & "=pt 4 2 i fs chd i+ (Otieno et al., 2000) ° * 7% J&
(SNU638 ) mre ® & 3 § "ot 3 2 1 s & a8 HyO, 31422 Mm% 2= (Park et al.,
2002) o F AR o F SR KA R L B R ”é"frﬂﬁ\«} B4 EpFS g ek RE
Bom SEAREIKLTIEIREI A TEFEAE Pyl FoRp L RN T UGS F R
58 ~DNA & % 2 5 6758 52T % (Kingsnorth ef al., 1983) « TPA ¥ 14 i& v
v jppy Co T 5 B0 s C £_TPA 4 & ‘wre p 42X B o v jpy Cofg 7 &1 TPA fe
WH A BRI A R d 51 RS 4 I % (Wheeler er al., 2002) 0 &

SNU638 m® ® 3 3 5 Mok 2 20 ' s & rdy- b2 51 % chlmre 3= (Park et al.,
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2002) © PE fw%z d& 4 & 5 12 B jpcfis COshf R e dp § vepie 2 2% it fis 44 (Otieno er al,
2000)° jp R e Miklwe - EHP - BEL &I o (RAF Y BME AF KT
130 gpr C ok d=fed 2 i e 2 L E AR BB P oh o A 53 IR rottlerin it £9
Frd) B iRf 2 2 iR aE M TPk b RpE 2 2 1V ER S MR T % T AL &2 rottlerin 3142 fm e

= 5 B

M R P|EER TRERAREIRRI L CFRF 0 G EER B k- o AR

A5 R 21 fF e 5 e B o B (Park ef al., 2002) o &7 SR b VR 2 5
v prenpRiepepifs it T R i B el 3 2 1 RS M F] 5 rottlerin H_ — & F-v jcfiF C
- Pdrp A A A b R BT pREERL T o KRR B IR EOTEREL T By B0 B
Vg R d R G RGB AR T E A E 1 (Reddy eral., 1996 ) o B i rottlerin 3
W ehmie ¢ IR ORERS B AL & R0 TR FD B R B pr e iE Y
o B_f vRpkd 2 pEenis fhIE Y dolnd Fod Pt COB SRR W ARE T 6 Rmd 5 0 pE
BRfR it T A s - BAE O PR BE LRI o Y i - & 9 Jefsde cAMP ik i
M0 TR DR T R B VAR > B Y PR T N BER Y H B ey s
Mo 18 RAL 2 2 i pegEps it (Tipinis ef al., 1990) o Fb o 5 fR L AF Fov eps s

5 VERL 5 1R ORRL 1 2 PR BB Sd e o

w78 TPA & T;Ngrss‘b 39 RAE E RpE G H v pEE M 2 (Mar ef al., 1995) - TPA (5
ng/ml) ¥ 5 uM rottlerin — 42 /52 ‘m e B & YRt 3 2 (- fiF ahdr | ii‘;— oo B '}%"
/rottlerin AR fm?e i AF IR % o R HREART M F TS RS RS R
% rottlerin fime cnf Wi 4 H it 2 L e TP Gl AL & Ilwie i 2 {oimie
DNA 4 @l # infg Avl o B iRphd 1 5 5 e k) GI-SHER S 2 H P i®% v T2 -

(Fuller et al., 1977) - SR AFE ORI B A dr | B R e Y B F T Gl pF

BB e B NS FARE S o YR R S FARR P RF GLIFE
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TGRS BN e E o F KRR Y AR RR w F b Rp L B R A R
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¥] = . Effect of rottlerin on HL60 cell proliferation. Exponentially growing HL60 cells were
exposed to DMSO (@) and 1 uM (O), 2 uM (V¥), 5 uM (V/), 10 uM () of rottlerin. HL60
cells were seeded at 2 x 10° /ml in 60 mm petri dishes. Cell numbers and viability were
determined by trypan blue dye exclusion by using a hemocytometer chamber at the indicated

times. Data are represented as means + SD of three individual experiments.
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Control + Rottlerin
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®] = . Rottlerin-induced apoptosis of HL60 cells. (A) Agarose gel electrophoresis of DNA
extracted from HL60 cells that were treated with dimethyl sulfoxide (DMSO, control), 2 uM, 5
uM or 10 uM rottlerin ,respectively, for 24 h. (B) Cells were each exposed to 5 u M rottlerin
for 0, 6, 12, 24, 36 h. (C) Acridine Orange-stained condensed chromatin was detected in HL60
cells treated with 5 p M rottlerin for 24 h. (D) The appearance of cell apoptosis (Ap) using PI
staining and flow cytometry was determined in cells treated with DMSO or 5 uM rottlerin for

24 h. Data are represented as means * SD of three individual experiments.
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Bl = . Change in the levels of PKC isoforms following rottlerin treatment. (A) HL60 cells
were left untreated (-) or were treated with 5 uM rottlerin (+) for 10 h and were detected PKC
isoforms by immumoblotting analysis. (B) Protein kinase C families were suppressed with

IC50 values as described in reference. * Indicate the concentration <10 pM.
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Bl Z . Change in the levels of ODC following rottlerin treatment. HL60 cells were treated
for the indicated times with 5 uM rottlerin. (A) ODC protein was determined by
immunoblot analysis. (B) ODC activity was determined using assay of chemiluminescence. (C)
HL60 cells were treated with 5 uM rottlerin for 3 h. Lysates from HL60 cells were subjected to
immunoprecipitation with either anti-phosphoserine ( a P-Ser), anti-phosphothreonine (
P-Thr), anti-phosphotyrosine ( a P-Tyr), or anti-ODC ( ¢ ODC) antibodies.Immunoprecipitates
were analyzed by immunoblotting with anti-ODC antibody. * P<0.05 as compared to cell

treatment without rottlerin. Data are means + SD of three experiments.
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¥+ . Expression of recombinant GST-ODC (rODC) fusion protein and the activity of
ODC after rottlerin treatment. (A) Several bands are present in the lysates of E. coli BL21
cells containing a pGEX-6P-2 plasmid coding GST-ODC. Lane 1, Bacterial lysates. Lane 2,
Elute with 10 mM glutathione (GSH) buffer. Lane 3, after elution, column wash. (B) Different
concentrations of rottlerin regulated in vitro ODC activity. Curcumin is a positive control. *

P<0.05 and **P<0.01as compared to rODC treatment without curcumin.
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¥l = . HL60-pcDNA3 and HL60-ODC cells were treated with 5 pM rottlerin for 24 h. (A)
Charaterization of cell overexpressing ODC. Equal amounts of denatured protein (60 pg) from
parental HL60 cell and cells transfected with vector only or ODC c¢cDNA were resolved by
SDS-PAGE (8%), transferred proteins were immunoblotted with anti-ODC antibody. * p<0.05
as compared to HL60 or HL60-pcDNA3 cells. (B) Morphology change of cellsobserved under
200x magnification. (C) Low-molecular weight DNA was isolated from HL60-pcDNA3 and
HL60-ODC cells and sample were subjected to electrophoresis. DNA fragmentation was
visualized as oligonucleosome-sized fragmentation in ethidium bromide after DNA agarose gel
electrophoresis. (D) Cell apoptosis was detected by PI staining and flow cytometry in cells

treated with DSMO or rottlerin for 24 h.
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¥] ~ . Induction of threonine phosphorylation in HL60-ODC cells. HL60 pcDNA3 and
HL60-ODC were stimulated with (+) or without (-) 5 ¢ M rottlerin. After 3 h of stimulation,
the cells were lysed and the proteins in each lysate were immunoprecipitated and separated by

SDS-PAGE before being transferred onto a nitrocellulose membrane. * P<0.05 as compared to

HL60 or HL60-pcDNA3 cells

34



] ]
00 & Q&t\v s . 0@?’ Qoe@
oV IR Y =] NG Q?’
oo S 5 S ‘b ©
\}‘ Q‘b \) QQ) Qb» QQ’ & 0\3‘3‘ \x\,, ol\f(Q’ %\, QQ& Qs\’ l Qx\’ (\]o
*é» ?ﬂ N il
+ - + - + - + -
v SEEESSTE
B oD | — —— e
e a- tubulin —— -
1B ¢ ODC
C
1600
et - T 5 Contol

1200

1000

800 4

QDC activity
(pmole putrescine/mg protein)

B00

400
200 i
0 T T T

2 & & \ :8’%
& e . f§\° &
00()‘ 00() ~ Q‘E‘v‘ Oo‘\
& & & %@Q
7 & Q‘v@ Ay

¥l 1 . Rottlein inhibits the inducted change of ODC in different concentration of fetal
bovine serum (FBS). (A) Cells were treated for 3 h and phospothreonine of ODC proteins
were measured in phosphothrenine or ODC immunoprecipitates (IP) by using anti-ODC
antibody immunoblotting analysis. (B) After 5 h incubation, rottlerin-treated HL60-pcDNA3
and HL60-ODC cells were examined the levels of ODC protein and (C) assayed for ODC

activity. data are means + SD of three experiments.
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W]+ . Cell cycle distribution after serum treatment on rottlerin-treated transfected HL60
cells. HL60-pcDNA3 and HL60-ODC cells were cultured under RPMI 1640-10% FBS for 12 h
and added 1% FBS or 5% FBS before treatment with 5 uM rottlerin. Cells were stimulated

with rottlerin for 24 h. The cell cycle profile was measured using PI staining and flow

cytometry. Data are means + SD of three experiments.
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B]L - . (A) Electrophoretic mobility shift assay (EMSA) showing the effects of rottlerin on
NFk-B activation and Apl activation. (B) Immunoblotting of cell lysates using p65 and IkBa
antibodies showing the fate of p65 and IkBa after stimulation with rottlerin (5 uM). NS, non

specific.
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B]L = . Rottlerin treatment leads to increase of p53, bax and decrease of Bcl-XL. protein
levels. Immunoblot depict the level of p53, Bax and Bcl-XL proteins in total protein extracts

prepared from untreated cells and HL60 cells at different times after exposure to 5 uM

rottlerin.
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B+ = . Effect of rottlerin on caspase processing and cytochrome c release. HL60 cells
were treated with 5 mM rottlerin for 0, 3, 6, 18 h. (A) Analysis of the processing of caspase 3,
caspase 8 and caspase 9. Whole cell extracts were analyzed by western blot with antibodies

against caspase 3, 8 and 9. The migration position of precursor forms and the cleavage

products caspase 3 (20 and 17 kDa), 8 (43/41 kDa) and 9 (35 and 18 kDa).
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% — . Cell cycle profile of HL60-pcDNA3 and HL60-ODC cells in response to rottlerin.

Distribution of cell cycle profile (%6)

Cell Inhibitor Sub-G1  GU/GI S G2M
HL 60-peDNA3 - 10123 43156 33+3.7 14122
HL 60-pcDNA3 Rottlerin 50474° 25+41° 19+14° 6+1.6"
HL 60-ODC - 3+19 50+78 38+t25 9+18
HL 60-0DC Rottlerin 10+3.0F 65+99% 17+18° 8+12

The cells were harvested at 24 h after treatment with 2.5% FBS and 5 uM rottlerin. Harvested
cells were fixed in 80% ethanol on ice then resuspended in DNA prep stain containg propidium

iodide to allow analysis by flow cytometry. Results are expressed as means + SD of three

individual experiments. *P<0.05, compared to the corresponding untreated group. #P<0.05,

Comparison between HL60-pcDNA3 and HL60-ODC cells under same treatment condition.
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LB(1L),pH7.5 "
10 g tryptone

5 g yeast extract

5 g NaCl

LB plate (1 L),pH 7.5 :

10 g tryptone

5 g yeast extract

5 g NaCl

15 g agar

Temp. — 55 °C to distribute plate (25 ml/per)

Ps: Work ampicillin (100 pg/ml)e¢ kanamycin (30 pg/ml)

Stab agar (nutrient agar, 200 ml) :
1.6 g nutrient broth
1.2 g agar

Temp. — 55 °C to distribute 1 ml tube

TENE bufter (100 ml), pH 8.0 :
1 ml 1 M Tris

2.5 ml 20% SDS

0.5 ml 200 mM EDTA, pH 8.0

94 ml ddH,O
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3 M NaOAc, pH 5.2 with acetic acid

Ttbl (200 ml) :

30 mM Potassium acetate (KOAc)

100 mM KCl

10 mM Calcium chloride (CaCl,.2H,0)

250 mM Manganese chloride (MnCl,.6H,0)
15% glycerol

pH 5.8 with acetic acid

T1bII (100 ml) :

10 mM MOPS

75 mM CaCl,.2H,0
10 mM KCl

15% glycerol

pH 6.5 with dilute NaOH

Coomassive staining solution -

50% (v/v) methanol

0.05% (v/v) coomassive brilliant blue R-250
10% (v/v) acetic acid

40% H,O

Destaining solution :

50% methanol
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10% acetic acid

40% H,O

0.5 M Tris-Cl/SDS, pH 6.8 -
To 40 ml H,O add:

6.05 g Tris base

0.4 g SDS (0.4% final)

pH 6.8 with IN HCl

add H,O to 100 ml

1.5 M Tris-Cl/SDS, pH 8.8 :
To 300 ml H,O add:

91 g Tris base

2 g SDS

pH 8.8 with IN HCI

Add H,O to 500 ml

Western sample buffer, 6X :

7 ml 0.5 M Tris-Cl/SDS, pH 6.8
3 ml glycerol (30%)

1g SDS (10%)

0.6 ml B-mercaptoethanol (6%)
1.2 mg bromophenol blue

Add H,O to 10 ml
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Western running buffer (1000 ml), 5X :
15.1 g Tris base

72 g glycerol

5gSDS

Western transfer buffer (4000 ml), pH 8.1-8.4 :
12.1 g 25 mM Tris base

57.6 g 192 mM glycine

800 ml 20% methanol

add H,0 to 4000 ml

BES-buffered solution (BBS), 2X :

50 mM N, N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES, Calbiochem)
280 mM NacCl

1.5 mM Na,HPOy, pH 6.95

800 ml H,O

pH 6.95 with IN NaOH

Add H,0 to 1000 ml

Filter sterilize through 0.45 pm nitrocellulose filter (Nalgene)

CaCl,2.5M
183.7 g CacCl, dihydride (Sigma)
Add H,O0 to 500 ml

Filter sterilize through 0.45 pum nitrocellulose filter (Nalgene)
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pUC-T vector
2683 bp

pUC-T vector map
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pcDNA3 vector map
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% % cDNA &g i

WA (ub)

RNA +oligo(dT);s 17
F AR S BF IR R 5
dNTP (10 mM) 2

M-MLV F & &fF( Promega> 200 U/ul )

[

B 25

% & refic 2 2 (L F cDNA ehig &

WH (ub) BiER
H,O 35
10X PCR buffer 5 1X
25 mM MgCl, 4 2 mM
10 mM dNTP 2 0.4 mM
Primer-R 1 165 ng
Primer-F 1 165 ng
s 1 10 ng
Tag ®_& p*(MDBio Inc.) |1 5U
B 50
95C "5 424> 95C 1 #4:5C 1 24:;72C 1 24 ;
32 B HpHR—T2C 10 ~ 48>4CE 3B~ g T &
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3¢ F 22 DNA & & (0% chif it

BAGER WA (ub)

H,0O 9

10X binding buffer 1X 2

50% glycerol 2.5% 1

100mM MgCl, SmM 1

1% NP-40 0.05% 1

Biotin-DNA 10 pmole 1

Nuclear extract 2 ug 5

WA () 20
Standard curve
volumes ()

Dve (Bio-Ead) 200 200 200 200 0 200 0 200
H,O 8O0 785 788 785 740 T80
Eovine serum albumin (pgiul) 0 1 2 ] 10 20
Conc. {pgiml) 0 1 2 5 10 20
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Solutions for preparing resolving gels

Solution components component volumes (ml) per gel mold volume of
S5ml 10ml 15ml 20ml 25ml 30ml 40ml 50ml
6%
o 16 53 78 106 133 159 212 165

30% acrviamide mix 10 20 30 40 a0 6.0 a0 a0

1.5 M Tris(pH £ .8)
10% 303

13 25 3B 50 6.3 7.5 1m0 125
oos 01 015 0z 025 03 04 05

10% amm crdum persulfate oos 01 015 02 0325 0.3 04 0.s

TEMED ooo4 0oo:s 0012 0016 002 0.024 0032 004
2%

H,0 a3 4.6 6.9 9.3 115 139 185 232

30% acrylamide mix 12 27 40 53 6.7 20 r 133

1.5 M TrisCgH 2.2)
10% 2D3

13 a5 38 50 6.3 75 mn 125
ons 01 0.15 0.z 0.25 03 0.4 0.5
oos 01 015 0.z 0.25 03 0.4 0.

10% amim oniwm persulfate
000z 0006 0oe o012 0ots 0018 0024 003

TEMED
10%
H,0 19 4.0 59 79 99 119 159 198
30% acrylamide mix 17 i3 50 6.7 23 100 133 167
1.5 M Tis(H 2.8) 13 .5 38 50 6.3 75 oo 125
10% 2DS oos 01 01s nz 0323 03 0.4 0.
oos 01 015 0z 025 03 04 05

10% amm ordum persulfate
TEMED 000z ooo4 0006 0008 0.01 001z 0016 002

12%
H,0 14 33 4.9 6.6 82 00 132 163
30% acrylamide mix
1.5 M Tris(pH 8.8)

10% 303

an 4.0 6.0 2.0 10.0 120 160 200
13 2.5 iz 50 6.3 75 oo 1235
0os 01 01s 0z 0325 03 0.4 0.

10% amm cnium persifate oos 01 015 0z 025 03 04 0.5

TEMED 0ooz 0004 0006 0008 001 001z 0016 002

15%

H,0 11 23 34 44 57 69 92 115

0% acrytamide mix 25 50 75 100 125 150 200 250
1.5 M TrisCgH 2.2)

10% 5D3

13 25 3z 50 63 75 mo - 125
oos 01 0.15 0.2 0.25 0z 04 0.5

10% amm crdum persulfate oos 01 013 0.2 0.25 03 0.4 0.

TEMED 000z 0004 0006 0002 0.0m oo1z oo0lé 002

Solutions for preparing 5% stacking gels

Solution components component volumes (ml) per gel mold volume of

Iml 2ml 2ml 4ml Sml 6ml 8ml 10ml

H,O 042 14 2l 27 34 4.1 535 6.8
30% acrylamide mix 017 033 05 067 08% 10 13 1.7
0.5 M Tris(pH 6.8) 013 025 038 035 0a3 075 10 125
10% 2D3 001 o0z 003 o004 005 006 008 01
10% ami ordwm persulfate 0ol o0z 003 004 005 006 008 0.1
TEMED 0ooil 0002 0003 0004 0005 0006 0.008 0.01

Harlow and Lane (1928)
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Non-denaturing polyacrylamide gel (6% ); pH 8.0; for10x10x0.1 gel

30% Acrylamide solution 2ml
5X TBE buffer Iml
Glycerol 0.5ml
ddH20 6.35ml
1% APS(10mg/ml) 0.15ml
TEMED 15ul
Total volume 10ml
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