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Akt
ALK
AlIF
Bax
Bcl-2
BSA
CCK-8
CDDP
CDK
c-1AP1
DMSO
ERK
FBS
FCM
HEPES
HUVEC
ICso
MTT
NHDF
PARP
PBS

PI

PTX
PVDF
Rb
SDS-PAGE
Smac/DIABLO

Stat3
TBP
TBS
TOM 20
TTBS
XIAP

AKTS virus oncogene cellular homolog

Anaplastic lymphoma kinase

Apoptosis-inducing factor

Bcl-2-associated X protein

B-Cell lymphoma 2 Protein

Bovine serum albumin

Cell counting kit-8

cis-Diammine-dichloroplatinum

Cyclin-dependent kinase

Cellular inhibitor of apoptosis protein 1

Dimethyl sulfoxide

Extracellular signal-regulated kinase

Fetal bovine serum

Flow cytometry

4-(2 -Hydroxyethyl)-1-piperazine ethane sulfonic acid
Human umbilical vein endothelial cell

50% inhibitory concentration
3-[4,5-Dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide
Normal human dermal fibroblast

Poly (ADP-ribose) polymerase

Phosphate buffer saline

Propidium iodide

Paclitaxel

Polyvinylidene difluoride

Retinoblastoma protein

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
Second mitochondria-derived activator of caspase/direct IAP-
binding protein with low PI

Signal transducer and activator of transcription 3
TATA binding protein

Tris-buffer saline

Translocase of outer membrane 20

Tris-buffer saline with Tween 20

X-linked inhibitor of apoptosis protein
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PR EEIE (neuroblastoma) 1% 0 7%/ 5 5 kAT ICIIET DR VMENEEE CTH O | /N TOFE
FESREE 1 XE < . AR, BIES IRV TREBDZ WIS Ch 5, /NEEHBG O TR
) 10% ZPREEFIEDS O TV D D, IIEAEMBNTA U 2 PR 2 kI & 3 2 VL E TR IE
ThO, BIFHESREMRENDOZHEET DI, TON, K 65% NIEIICHEL, £

I, SHER, MO, B EDRAET D D, WIS EICIE, EREEE LTED b
TV % International Neuroblastoma Staging System (INSS) 725/A < W51 TV % (Table 1)%,
NI RIEGEOIRN 00, B, B, Mg KR EOBEBOFEIC L > TRES NS,

Z ORI 2 T 2 W Ol o AR - R ( LB RH, 1p DRI MYCN g,
Trk A 8L, H-ras FBl72 &) #fHAEDEDLZ &1 VIRV YA mY A
JREEERED TN TN D 4, MRRIFEIZ] i%’?iﬁ@i%%ﬁ@%@’?i))%ﬂ HAILTW DN,
MYCN s+ OHEIRIIE I 2 FEARKEFTH D &)y MYCN O SR IIAREFIEEE DK
20% (ZERD B, TDEL BPHEITH (stage3. 4) THDH Y, TOMITH, Trkd HBH ) X
THAZ—BIEME 1012 22 ERTRKTE LTET LD,

Table 1 International Neuroblastoma Staging System (INSS). ¥
wH EE

REMHES T, RERMICT 2R, BlF NG ES ZE ST, RAI0Y 2/ EITHE#EN
BEBEZROLE (REEZITEL, —HICUBRSINUDA\HERIEHo>TEHLLY),

REMHES T, AIRMICT T 2R, REBECELGVRAN) U /\EICHEBIFHICERE
DI,

REEST. ARMICEEF-ET T2k, REEGICEUGVRAN D /AEHISHEBFRNIC
EBEROD, BN N\EICERBERDHLILY,

UIBRAEED A AIMEIES T, EF#R (HAI#IAR) ZBA TRE. RAIOR/BAT 2 /8 DIERB
3 R, FzlE. FREIREDOREHES AU /N\EERBERDHD, Fzldk. ERRFEDERT
AR EEZ -mAIRE (VBRTEE) A BRI/ \HERBERDD,

WAERREBZE THANIID DL T EZRU /BB . RE. LU/ F=(F
thOfEsRICHEFELTLVS (4S [FER),

RBMHES (FH 1.2A.2B) T BREIIKE. FF. 8LV F-EBRICROND (1 BRE
48 |DEEDH), BRTDOEZMEEHEXMERD 10% RET. TN ULEIHRE 4 THS,
MBG Lo F97 51— MThn b5 IE B~ DEFILIRME,

2A

2B

e & U, EITER O BF I LA RERE e Ml R s, FIRIER & OEFHY)
RIEM T OIS, {LFRIETIX, AAT77 IR (IFM) %y;w ZF > (CDDP), > 7 U AF
> (VCR) 72 BT X2 ZHIPFIRIEN T DD 319, LasL, EATIES] (stage4 TIIE 18 »
AU E) IZBF5 5 #[]D event-free survival (EFS) <° overall survival (OS) 1%, 35% %
B2 ONRBLRTH Y (Fig. 1 R, FIEFMBEmWIZE, TERENRRR L2519, -, (b



FAEIZEFLL, CDDP R°Yv 7 m 7+ A7 7 I F (CPA) 2 EDmMEIZ L 5507 21601 &
0. EEE G EOBRELRAEFEFEZOMEESMELE S TS 1D, — T, g
BLTWBHIZEb b, BB L CIHIRT 2 1% BIHER] (stage4S) DFTEL, Zik
7RSIV RE 2~ 1819, T 0 BARIBMEIZIZ, T A B — U AFFEMEFFE OB 5 S S
T H 2020 TS LT b 28 LG WITTERIE L L TO et #HfF S
AR

Z 2 TARRCT. REWICHR T 2F %2 DILEMIZHONWT, FUEGN R OB 21T > 72,
PSS 2 H 5 2t &% % indirubin, burchellin, chalcone D& FHER S RV L
ZOPNEGENREDOA T = A LEZH LN 52 & T, MRFEEOF 72 IG5 REHB~DFH
P2 R L7z,

- <18 months old (N=1019) = =18 months -< 5 years old (N=1860) —<18 months old (N=2134) = =18 months -< 5 years old (N=619)
++ -5 years - < 10 years old (N=432) —-2 10 years old (N=114) -+ -5 years -< 10 years old (N=174) — 2 10 years old (N=51)
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Fig. 1 EFS and OS of stage 4 patient by diagnostic age cohort.'®

* EFS; Event-free survival, OS; Overall survival

Indirubin (IRERICEENDHSD—>THY ., indole BHEHTHILEMTH 5,
Indirubin (FHEFMLST (indigo naturalist) (ZFSVN TIEMEBENE A MLH OIRFEICH W BIL 2,
F 7. ZeATAFZEI2C indirubin 3’-oxime DFFEMRIZ, SFEFSERBEEICH L TT AR F— R
SO E A 1 7 E OTEVER S STV B, Z o indirubin #5EAR O MEHFEEIC
i, YA 27V ARGFEES T —F8 (CDK) 2 o7 U a—7 U ARklESR (GSK-3) 2829 O] {E
IR, MR fE ), Mk SIS BE 2 5 Z ERHMBN TS, BIZ, indirubin3’-
oxime 2MPRRIFMEANAZIZxH L C CDK #IlZ X5 Go/G HIC oMb E {5 1k 2h s sl &
TG 30, REFFESRIZEV TS, indirubin X° indirubin 3>-oxime 72 & D & F X E 258K
IZDOWTHUES SR ORI 21T - TRV 3D, KinCTIIEN s 52 R~ L
indirubin 3’-epoxide (Fig. 2) O 7 AR b — ¥ AFEHRIZHOWTHIET 5,

Burchellin 1% Aniba burchellii (7 A 7 ¥ F}) EIZE £45 neolignane (LA TH 5 3239,
Neolignane {LA#NZIE, Flins A, LAY A, AR Ze Sl U CHUBEEER 2R3 2 & 23l
STV D 339, UHFEE CH AR IEEIC T L TS £ & E 72 neolignane 5ROV TR
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KEATV, PGSR E AT 2{0EWE RV L7z 39, £ Z TARGRC T burchellin 4 %&
KERICHET DA AV 7 U FER (Fig. 3) (22T, MR IFIEIC R4 2 MRS
PEDOBRFRZATV, PRSI R 2 RO L7 O THRET 5,

Chalcone [XFRBEAL2E (Brassicarapal.) 137 7 7 FFRHIBT 2HEMTH Y . ZDEH KT
{21, flavonoid <> phenylpropanoid, chalcone ¥83%1 541 T 5, Z @ chalcone FE{LAWIIC
%, NO FEAMNH] (FLRIEMEM) 373 SCUFHEIEER O BRI IS (J17 LAV —1EH) 722 ED
EHEFRERINTWD, £, KILEWMOBEZ R\ - chalcone 5 (77 U 2 2) OFFEIK
WCHIEEOHREN I TE Y, compound 5 @ 7 7'V = L EFALUR TS AUHIE 2 & D fE
BT DGR OWE N S, BENIEMEZ R LT D 04D, 2 2 TARFGRICTIE, 7’
BHATHE(C k9% chalcone BOHEARZ EAFKICH T H/LEY (Fig.4) (2O T, FffRIEE
WXk B MRS ETEME DR FE 21TV, compound 6 DOFUIESEZIE 2 RV L7z THET 5,



2.

2.1

KB R R 5 IE

. ERIZAWERE

AWBFFEIZ T indirubin 555 (H ARSI AME—2d% K 0 it 5) % Fig. 2
2T, FRLENE DMSO TIEfiE L. 20mM 2Rk & U TR L . i) & B Py
WU D&2EBRTHW,

indirubin Indirubin 3’-oxime Indirubin 3’-epoxide

Fig. 2 Chemical structure of indirubin derivatives.

AHFFE T burchellin #FEA (A ARKRFIEFEHN LR AN ZGR L0 4t5) % Fig. 3
IR, TNEFN%E DMSO THRMEL., 50mM ZJRikE L CalBl L, kD 5 BEpE Ay
ML7=bDEEBRTHW,

Ok ot
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\ CHs
c OW\N
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4 5

Fig.3 Chemical structure of burchellin derivatives.



AHFFE TV chalcone B (A AR FEL TECRHE RZEER L 0 filk5) % Fig. 4 (1
T, FNFENE DMSO TIEfRL. 50mM A JFik & LTl L, i) & B s
L7t DxEFEEHRTHW:,

R, 1 OH
2 OMe
R,
OH OMe 3 Oglc
° o 4 OMe OMe
HOHO R
OoH | 3 5 OMe OMe OMe
6 OMe OH OMe
o 7 OH OMe H
8 H H H

Fig. 4 Chemical structure of chalcone glycosidase derived from Brassica rapa L.

2.2, EBRITHW =B MR
AWFZEN TR OB S 2 LA TSR,
1) PR IE AR LR
IMR-32  [Riken BRC XV H#A]

LA-N-1 [Riken BRC X Yl A]
NB-39 [ RSLERIRY:  saARFDEERR L ik 5]

SK-N-SH  [Riken BRC X ¥ i A]

2) IEH AR
t M ERIRN Al (HUVEC) [Lonza &V HEA]
IEH B N ERHER S (NHDF) [Lonza & 0 MHEA]

PR IENE AL, RPMI 1640 E5HIIZ 10% FBS % & 72 ¥R T2 L7-, FBS 13MfiiA%
FIESH D72, 56°C, 30 min MEVLEEZIT\VN, FEEME L= b D&M L7, HMlaos;
1%, CO, A ¥ F a_X—H—|ZT 37°C. 5% CO, fl Sk FICCThEaE Lz, [ERAIE S FIEE
2, FNENOEE M (HUVEC: EGM-2 medium, NHDF: FGM-2 medium) T 37°C, 5% CO»
VR SR RIS TREAR LTz,



2.3.

EX kS

EBRICHWRE - FE
it - BRI - T, DFO L0 & T,

B

EGM-2 Bullet Kit

FBS (Lot No.1375701)

FBS (Lot No. AYD62674)
FGM-2 Bullet Kit

RPMI 1640

RPMI 1640 (phenol red free)

0.25% Trypsin/ EDTA

0.5% Trypsin/ EDTA
2-Mercaptoethanol

Alexa Fluor® 488 Annexin V/ Dead Cell Apoptosis kit
Bisbenzimide H33342 trihydrochloride (Hoechst
33342)

Bromophenol Blue

BSA

Caspase-3 Colormetric Assay Kit
Caspase-8 Colormetric Assay Kit
Caspase-9 Colormetric Assay Kit
CCK-8

CDDP

() Dithiothreitol

DMSO

Dulbecco’s PBS (-)

Dyna marker protein multi color 111
ECL Western blotting detection regents
Ethanol

Glycerol

Glycine

HEPES buffered saline solution (HBSS)
Hydrochloric acid (HCI)

Isopropanol

[Lonza]
[CORNING]
[Hyclone]

[Lonza]

[Life Technologies]
[Life Technologies]

[Lonza]

[Life Technologies]
[Wako]

[life technologies]
[SIGMA]

[Wako]
[Wako]

[Bio Vision]
[Bio Vision]
[Bio Vision]
[Dojindo]
[Wako]
[Wako]
[SIGMA]
[Nissui]

[Bio Dynamics Laboratory]

[GE Healthcare]
[Wako]
[Wako]
[Wako]
[Lonza]
[Wako]
[Wako]



Methanol
MTT

NE-PER® Nuclear and Cytoplasm Extraction

Reagents

N, N’-Methylene-bis-(acrylamide)

N, N, N’, N’-tetramethyl-ethylenediamine (TEMED)

Nonident P-40

Phenylmethylsulfonyl fluoride (PMSF)
Phosphatase inhibitor cocktail 2

PI

Polyoxyethlene (20) sorbitan monolaurate (Tween 20)

Protease inhibitor cocktail 1

Protein Assay Rapid Kit Wako 11
PTX

PVDF transfer membrane
Immobilon®-P transfer membranes
Ribonuclease A (RNase)

Skim milk powder

Sodium azide (NaN3)

Sodium chloride (NaCl)

Sodium dodecyl Sulfate (SDS)
Sodium hydrogen carbonate (NaHCO?3)
Sodium hydroxide (NaOH)

Trizma base

Trypsin neutralizing solution (TNS)
z-VAD-fmk (pan-caspase inhibitor)

anti- AIF antibody (#4642)

anti-Akt antibody (#4691)

anti-Bax antibody (#2772)

anti-Bcl-2 antibody (#2876)
anti-B-tubulin antibody (T4026)
anti-Caspase-3 antibody (#9665)
anti-cleaved caspase-3 antibody (#9661)
anti-Caspase-7 antibody (#9494)
anti-Caspase-9 antibody (#9502)

[Wako]
[SIGMA]

[Thermo Fisher Scientific]

[Wako]

[GE Healthcare]
Merck Millipore]
SIGMA]

[
[
[
[
[
[
[
[
[SIGMA]
[Lonza]

[MBL]

[Cell Signaling]
[Cell Signaling]
[Cell Signaling]
[Cell Signaling]
[SIGMA]

[Cell Signaling]
[Cell Signaling]
[Cell Signaling]
[Cell Signaling]



i

[

anti-Cdk 2 antibody (sc-748)

anti-Cdk 4 antibody (559677)

anti-Cdk 6 antibody (sc-177)

anti-c-IAP-1 antibody (#4952)

anti-Cyclin D; antibody (MS-210-P0)
anti-Cyclin E antibody (551159)

anti-E2F-1 antibody (sc-48334)

anti-p27 antibody (sc-528)

anti- p44/42 MAPR (ERK1/2) antibody (#9102)
anti-PARP antibody (611038)
anti-phospho-p44/42 MAPR (ERK1/2) antibody
(#9101)

anti-phospho-Akt antibody (#5106)

anti- phospho -RBantibody (#9307)
anti-phospho-Stat3 antibody (#9145)

anti-RB antibody (#9313)

anti-Smac/DIABLO antibody (612246)
anti-Stat3 antibody (#9139)

anti-Survivin antibody (#2808)

anti-TOM20 antibody (612278)

anti-TPB antibody (#8515)

anti-XIAP antibody (#2042)

Anti-Rabbit IgG peroxidase conjugated (A9169)
Anti-MOUSE IgG peroxidase conjugated (A9044)

AE-6500 Dual Mini Slab electrophoresis system
Cytomics FC 500

Luminescent Image Analyzer LAS-1000

Model 3550 MICROPLATE REASER

Power Pac™ HC High-Current Power Supply
Research inverted system microscope 1X71
Ultrospec Visible Plate Reader I1 96

Wet/Tank Blotting Systems Mini Trans-Blot® Cell

[SANTA CRUZ]
[BD Biosciences]
[SANTA CRUZ]
[Cell Signaling]
[Thermo Fisher Scientific]
[BD Biosciences]
[SANTA CRUZ]
[SANTA CRUZ]
[Cell Signaling]
[BD Biosciences]

[Cell Signaling]

[Cell Signaling]
[Cell Signaling]
[Cell Signaling]
[Cell Signaling]
[BD Biosciences]
[Cell Signaling]
[Cell Signaling]
[BD Biosciences]
[Cell Signaling]
[Cell Signaling]
[SIGMA]
[SIGMA]

[ATTO]

[BECKMAN COULTER]
[FUJIFILM]

[BIO-RAD]

[BIO-RAD]
[OLYMPUS]

[GE Healthcare]
[BIO-RAD]



2.3.1. KRS ETE MO F AR
1) MTT &

YRS IEREMIIE 2 96 well plate |Z RPMI 1640 (phenol red free) F5HiiZ T 1X10* cells/well
THEM L., 37°C. 5% CO, fiE5:fF FICT 24 h K53 L=, EFMIIZZNZ Ok
(HUVEC: EGM-2 medium, NHDF: FGM-2 medium) (2 CTE52 L7=, #Mid% 96 well plate (Z
E5HIZ T 2X10* cells/well THEFE L, 37°C. 5% CO, Sl 5cff FIZ T 24 h £58% L7z, £
#%.DMSO 12X > CHB L 7=RBILEWE . BERIED 02% L7325 XML, FIBE (&
PR 1~100 uM) A AR 48 h fEH S H7 (37°C. 5% CO, BB SET),

REBILAWIER%, BRI 0.5%MTT &% 10ul ML, 3h /£ > FaX—hKL
7= (37°C. 5% CO, fRSEMHT), A »F 2X— MME, RISE LR (0.04N HCl/isopropanol) %
100 uL WL, R LIe AR~ R BRIEM T 2 E TNy T 1 v Lic, v A7 a
L— R U X —|ZTHE 570 nm (test), 655 nm (refrence) T IEE ZHIE L, WHEE D 545 plate
@ blank control D NEHE % 51T MEAZ KD vehicle control OFEEETERL., HOHE (%)
L. ThaAEfFRE L,

2) CCK-8#:

PRRRIEREAIR, EEMIE & I, MO, (LEHORINIT MTT ¥ & FERICERIEAZ 1T
W, BB EEWAE 48h fE S E -, BBRILAMIEM#%. 552 CCK-8 iK% 10 uL
WML, 3h 4% =2—k L7z 37°C 5% CO, i T), £ FaX—hEk, <17
07 b— kU A —ZTHE 450nm CUROLEEZRIE L, JIE LR EN S AEFREFHE L
77

2.3.2. Hoechst33342 P82 X AH KR OB O RBRELOBIE

PR IEIEMIAL % 6 well plate (& RPMI 1640 B5HIIZ T 1X10° cells/well THEFEL, 37°C,
5% CO; BT ARF TIZT 240 Fidk L7z, Bk, RBULAWZERIKD 02% &5 89
TINL, SIRE (RIREE: 1~100 uM) ZHIiEIZ 24 or 48 h Ef SH72 (37°C. 5% CO, fiE 5
T £, A7 473> br—L & LT, CDDP (J2FE: 30 uM or 100 uM) % [FlZ:fF:
THW, ABRLEMIER. 0.02% Hoechst 33342 3384 100 uL ¥R L. 15min SG S
72 (37°C. 5% CO; BB T), B, BISEALEOBAMEE (IX-71) 1 THAAE 28 ) OV
W ERE Lz, £l A 70 —7—0OHKY 50um ZHRE L, MIREOEEL L,



2.3.3. Flow cytometry (FCM)
1) 7AR P—VZAFEDOHENT (Annexin-V/PI stainig)

TR = AL DM TOREY VRE (FA7 7 F Utk U v PS) OFH % FCM
WL VT 572912, Alexa Fluor® 488 Annexin V/ Dead Cell Apoptosis kit % V7=, ik
FAEMINEZ 6 well plate (2 RPMI 1640 55H112 T 1x109 cells/well CHEFE L, 37°C, 5% CO, £
MARFFICZT 24h B LTe, 858k, BRILEWAEERBIKD 02% L5 XML, &
TR (KPR 1~100 uM) Z#IAEIC 24 or 48 h fEF & ®7= (37°C. 5% CO, FEIESRMET),

A L EWIER#, 7J</AT THIfEZ B L, 0508 (1500 rpm, 5min, 4°0 &1T0),
PBS Ty L7z, FE, mO0HEEITV., BEEZREL, annexm-blndlngbuffer(SOO uL) %
M2 TREB LT, ZE 100 uL pEL72 b O 2R EREK & Lz, Z ORBHakRc
Annexin-V (5 L) & O PI (1 uL) #2001 x, BiAr, =IRICT 15 min oSS E7o, IS,
annexin-binding buffer (400 pL) Z /X AR L, 40 um A 7> A v ¥ 2 |Z#@ L T FCM
(FC500) 1= X v #IE L7,

2) HERSEERAT

AIRE O HIE, S (PI) T DNA #4f L., B DNA &0 k% FCM 1248V
RES 5D Z & TRl L7z, MfRZEEMIZZ 6 well plate |2 RPMI 1640 £5#fl (FBS () (2T
1x10° cells/well CHERE L. 37°C. 5% CO, faidef FIZC 24h K5 L7, K58, FBS %
Whnta, REBLEWE RO 02% L7225 XML, BIRE (KIRE: 1~100 uM) % H
JEIZ 24 or 48 h {EF /72 (37°C. 5% CO, FEIRSRMT),

AL EWIER%., KRG TICTilaZ B L, =058 (1500 rpm, 5 min, 4°C) Z1TV),
PBS T 2 [HEH L7, = OoBEZITV, BEZFRZE L, 70% EtOH (10 mL) ZA1Z., Kin
TIZT 2h M LR OEE( 21T - 72, BEEME, EOoBEZ1TV PBS T 2 FIFEE L
7-#. RNase (0.25mg/mL) % 37°C OE{REMEIZT 30min s &, RNA 0 Lz, &R
FEAS 50 ug/mL E725 K95 PI ZUSHNL. 30 min BEAF CHEA &87-, sBRAIINIEZ 40 pm
FA Ay 2T LT FCM (FC500) X 0 #HIE LT,

2.3.4. Caspase assay
1) Colorimetric Assay

T3 AS—BIEVEC X DRI DR 21T 5 72, B AR—E T a7 7 —Bic L s
NDEEEEOREZFEEE L L7z colorimetric assay kit % 7=,

R IEIEAIE 2 6 well plate | & RPMI 1640 £ T 1x100 cells/well THERE L, 37°C. 5%
COy fARSF FIZT 24h ¥ LT, 858 % MBLEW 2RI O 02% L7225 K53
L. BFRE (FIRE: 10pM) Zfilalc 48h fEA Sz 37°C 5% COy SRS T), £z,
RYT 47 ar ha—)Lt LT, CDDP (#IZEE: 100 uM) % RS THV -,
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R b E N STl Z B L, OKm T CHEAIEZAT o 72, R U 72 Al s O 0 B
L (1500 rpm, 5min, 4°0), lysisbuffer TRE L7214, = X Fa—7IZEI LT, [AUX
L 7oA iRk X, lysis buffer (2 10 min K& CEH S8, #0478 (11300 rppm, 5 min,
4°0 [T L > TR ARt Sz, BIFEOX 7 Btz o VR E L, G 8EX v
/N7 G Y2 E % Protein Assay Rapid Kit Wako 11 (Z X » CHIE L7z, ¥ X7 H&
150 pg/75 uL & 725 X 9 lysisbuffer THIN L, H'E. reactionbuffer Z¥RM%, 1h A %
2X— } L7237°C. 5% CO, Sl T), £ > FaX—F ik, v~/ 727 L —hKhJX—|ZT
W 405 nm TWOREE 2 JIE L7z,

2) Caspase inhibitor (z-VAD-fmk) (Z X 2 HifESE~ DL

IR A 96 well plate (& RPMI 1640 B2 T 1x10* cells/well THERL ., 37°C
5% CO, MRS FICT 24 h B4 L7z, Bk, #BELAa®WIRINo 1 h Al z-VAD-fmk
ZACIRE 40 uM TUSHI L. caspase inhibitor ZLEERE & FEALBERE 2GR L7, =Dk, HER{b
B ERTRIED 02% LD X OB, BIRE FIRE: 100 uM) ZAfflc 48 h fEAH S
7= (37°C. 5% CO, fRSAET), F/2. RYT 4 72 br— b LT, CDDP(FIEE: 30
uM) A [ESHETHWZ,

AR W AE % O MRS 5L C OO EERIE £ TOEAEIL, CCK-8 1E (FEBRDEB
1.2) ERBRICATV, AfFREFR LT,

2.3.5. BHE S N7 B ORERELOFAR
1) ZU7HHRTER

R IEEANN 2 60 mm cell culture dish (2 RPMI 1640 B2 T 2x106 cells/well THERE L .
37°C. 5% CO, BRI TICT 24h 8538 Lo, %1%, DMSO (& - Tl L 7=k &
Wk B5ERIED 02% 75 X HoWmL, Mz 0~72h ORI TEH S E 72 (37°C. 5% CO;
fm S T), SREFIER S B Mlaz B L, Kk F CHAEEZ T o7,

AN U 7= Al iz O B L (2000 rpm, 5 min, 4°C), TBS [20 mM Tris-HCl (ph 7.6), 137 mM
NaCl] TR L7, =y XU Fa—7 2B L7z, B L 72 ARk X, /i O% Loy B
L (5000 rpm, Smin, 4°C), EIEFRZE%., lysis buffer [20 mM Tris-HCL (pH 8.0), 137 mM NaCl,
1% Nonidet P-40, 10% glycerol, 1 mM phenylmethylsulfonyl fluoride, protease inhibitor cocktail |
(1:200), phosphatase inhibitor cocktail IT (1:100), 1 mM dithiothreitol] TIAf# L7z, Lysis buffer
CRUER U 7= MR B iE & S B LB (30 sec x 2 [m]) (& TR L 7=t4, 050 (15000
rpm, 10min, 0°0 (2K > TR ZILE S, RIFOX X7 Bz Y 7 ViR &
L7,

W T NVFIR OGBS X7 EIRE L, Protein Assay Rapid Kit Wako 11 (2 & - CHIE L7z,
BSA EHER COREM LY, SV TVFRKOZ RV EEEZHI L, 2oV &%
10 pg/7.5 ul £ 725 K 95 lysis buffer &2 Y sample buffer [0.24 M Tris-HCI (pH 6.8), 312 mM
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SDS. 30% glycerol, 15% 2-mercaptoethanol, 1% bromophenol blue] THAR L. FkEhH O
oL LT,

2) SDS-PAGE RURA VT LU ~DEE

SDS-PAGE (2 X0 % L RV BEOS B IT -T2, BXIKEVHD 7 ML E X T B D515
2L 10%. 12.5%. 15% Z/ERL7-, F%EY 2 7LiRIEL 100°C, 3 min OELE A 1TU
SDS fbL7=%#. =050 L (15000 rpm, 1 min, 0°0, =@ EiE%E 7 VD4 L —212 7.5 ulL,
BN E BT X —~—J1—% SuL @ running buffer [24 mM Tris, 190 mM glycine,
3.47 mM SDS] i2/K FIZTHK 2h BXIKENZ1T>72 (100 V, =EiR),

% Dt% . transfer buffer [24.1 mM Tris, 191.8 mM glycine, 20% MeOH] Tiii7= L 7=z 52 1E
\ZT 3h 885 L, PVDF A7 L2 BICH VR 2BEE LTz (100 V, KA,

3) Western blotting & O\ {LEFEHRE

HRGHE TH4, A7 L% TBS THEF L. blocking solution [0.5% sikim milk in TTBS or
0.5% BSAinTTBS] # HHWWT=IR, lh Ve v X T &{Tolz, 7uvX o J%, AT
Y% TTBS T 3 [EIfEE L. 1 IkPuRE I 2 TIRESUG S ¥ 72 (4°C. overnight),

1 RUARLOGH , TTBS (IZ K 286 Z 4 [TV, 2 IRELAK [0.5% sikim milk in TTBS or 0.5%
BSAin TTBS (1/10000)] Z =R T T 1h &SI E-, D%, TTBS4 [F], TBS3 [Fl¥k
L., KEATICT BCL #% 1 min )& &H, Luminescent Image Analyzer (LAS-1000) (2 &Y
Ny REfRE Lic, /v ROfEHTIE, NIH Image-J] TIT-o72,

2.3.6. LAt FRIFAT

MTT assay, CCK-8 assay |2 & HMIfRGEIEMEIX, 3 FRBRIZE VG ONTERT —F
. Graph Pad Prism % HVN CIERIZ RN OHT 24T\ 1Cso fEZFLH L7,

KRB OFEHFIA EZAEX, 3 FRBRIC X V5N 7ERT — 12X Y Graph Pad
Prism Z W TAT> 72, one-way ANOVA & L <IE two-way ANOVA (2 XV 538U T 247
> 7%, Bonferroni VEIZ KXV AEZEMEZITV, p fER 005 LT2AEEHD LHEL
7o
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3. RBERLER

3.1. Indirubin 3’-epoxide DOFIEEZIE OB
3.1.1. R
1) Indirubin OHIFIEETEM

b MEREEREAE (IMR-32, NB-39, SK-N-SH) MOt b IEH i (HUVEC, NHDF) Z
%f L C indirubin OMINREEEMZ MTT JEIC & - Tl L 72 (Fig.5), < O#% %, indirubin
3’-oxime [IMFRRIEIEMIIEIZXT L, ICso fEZY 15 uM LLF EENTZIEMEE /R L7z (Table 2),
F 7z, indirubin 3’-epoxide 1%, 0.4 uM (T CIEHF D & bk USRI ETEEDGE D B i
72 (Fig.5), Indirubin |3 F & F R EEHIGIC KT DIEMHIRE DS S TR Y | AR 2R IEM o
IZ2W\WT b, indirubin 3’-oxime (ZEN -G ENRE S TWD 39, hoflatkTdh 5
25 ICso 7S 10 uM Tt & AWFIE & [FIFREE DVEMEDR S HH T 5 (Fig. 5. Table2), A
TlX. oxime LY JHUMEM:Z R L7- indirubin 3’-epoxide % HLUH L. 5 LWRIIEZED A 7
= X LRHT AT 5 72,

indirubin Indirubin 3’-oxime Indirubin 3’-epoxide
g 100 S 100- S 100
£ = s
: : g
s k] s
£ 50 g 50 £ 5o
g g s
s 2 e
? @ @
0 . . . 0 . . . 0 , LSS )
7 -6 -5 -4 7 -6 -5 -4 -8 7 6 -5
concentration (logM) concentration (logM) concentration (logM)

-0 IMR-32 -« NB-39 & SK-N-SH -O- NHDF T+ HUVEC

Fig. 5 Cytotoxicity of indirubin derivatives against neuroblastoma cell lines and normal cells.
Cytotoxicity was determined by the MTT assay. The cells were treated with indirubin derivatives

(4X108-4x10°M) for 48 h. Vertical axis indicates the % cell survival as compared to that in vehicle control.

Table 2 ICso values (uM) of indirubin derivatives for cytotoxicity.

Cytotoxicity ICsq values (uM)

Neuroblastoma cell lines Normal cells
IMR-32 NB-39 SK-N-SH HUVEC NHDF
Indirubin >100 >100 >100 >100 >100
Indirubin 3'-oxime 12.38 10.23 12.75 53.75 37.04
Indirubin 3'-epoxide 0.16 0.32 0.07 0.82 3.80
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2) Indirubin 3’-epoxide D JE#I~DEE

ZNETO indirubin (2B BHFFEIZ LV indirubin 3’-oxime (U7~ AR5 TG M 3
& &I, CDK OEALZ2BHNIC X v MilaE s LR a2 G35 2 L@ shTng 30, %
Z C. indirubin 2SHIFREHNC 52 BB OWT, FCM Z V72 PI BEFRYL(AIC L - Tl
R&AT - 72, Fig. 6 ([ TZAMIAE MBI 2 MIaLER (%) 27 L, #atit o7 — % % Table
3 2R T, ZORESE, indirubin 3’-oxime (2T GyM ] TOMIfEE IS (E2358D H 7z (Fig.
6-D), L 7L, indirubin 3’-eposide (Z-2\CILHMIIaEHIDE IEZh R IR 57, Sub-Gy D
IR BTz (Fig. 6-A),

sub-G4 Gy/G4 G,/M

Ratio (%)
Ratio (%)

A

P -
o A&
& &°
™ W

R \“5

Fig. 6 Analysis of cell cycle status by flow cytometry.
IMR-32 cells were treated with indirubin derivatives (10 uM) or DMSO (as a vehicle) for 24 h.
Percentage of cells at the stage of the cell cycle, as analyzed in A. *p <0.05, **p <0.01 versus vehicle. (A)
sub-Gj phase, (B) Go/G; phase, (C) S phase, and (D) G2/M phase.

Table 3 Cell cycle analysis of indirubin derivatives. (Analysis data)

Vehicle Indirubin Indirubin 3'-oxime Indirubin 3'-epoxode
mean (%) SEM mean (%) SEM p value mean (%) SEM p value mean (%) SEM p value
Sub-G, 0.77 0.12 0.74 0.03 >0.9999 1.14 0.26 0.6142 3.81 0.23 < 0.0001
Gy/G;4 56.03 0.66 54.77 0.43 0.7127 49.82 1.10 0.0019 ** 52.53 1.13 0.0319
S 15.77 0.31 17.07 0.89 0.9536 16.66 0.41 > 0.9999 14.43 1.09 0.9067
G,/M 20.54 0.87 20.45 0.60 > 0.9999 23.77 0.86 0.0491 * 21.26 0.43 > 0.9999

One-way ANOVA *p < 0.05, **p < 0.01 vs vehicle
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3) Indirubin 3’-epoxide D7 7R b — AFELHFR

HA R HIAEHTIZ X2 0 indirubin 3’-eposide (27 AR b — L AFFE A IRBT HER NS LN
Z L7 B . Hoechst 33342 YufalZ K 2B OEREZELOBIZ KLY FCM % V72 Annexin-V /
Pl JefalZ X217 AR b — 3 AR O 247 - 7o, Ml OTEREBIZ3Z L Y indirubin 3°-
epoxide MK (0.1 pM) 1EFIC T, 7R b — Y ADBIELARM CTH D OEE - Wik
MPBEES T (Fig. 7 KH), £z, @IRE (10 uM) TIEFE & OMIICEE DEE - Wk
PRI SV (Fig. 7).

T AT R b= 2 & BT 572018 FCM I XA 21772, 7R b —3 ADKF
MTHHMBIED AR L 0 fIMIEN O R 27 7 F 0% U > (PS) DSHIIIES N ~FE H 3
5, D7D PS OF u—7 L 72% Annexin-V ZH T AR b— AHIME (Annexin-V B5IE)
R U7z, & OfEHE, indirubin 3’-epoxide fEAIZ L W WIHAT R h— ZADEMAZR L, &
JREE (10 uM) IZBWTHEM T AR b —3 ZDOHINNFE 0 & L7 (Fig. 8), Malfitror—4 %
Table 4 (27”7,

Indirubin 3’-epoxide
Vehicle 1um

Fig.7 Morphological observation by Hoechst 33342 staining.
IMR-32 cells were treated with indirubin 3’-epoxide (0.1, 1, 10 uM) or DMSO (as a vehicle) for 24 h.
Phase-contrast images (upper) and fluorescence images (lower) were obtained. White arrows at 30 and
100 uM indicate the morphological features of apoptosis, including cell shrinkage, nuclear condensation

and nuclear fragmentation. Scale bar: 50 um

15



A Indirubin 3’-epoxide

j Control 0.1 uM , 1uM g 10 uM
AN B E2 T b2 T T b2
e R éﬂa ; - 10! %ES = 101 = ” 10! E= B;'
W"r; wa‘

R e e e R T
Annexin V
B B3 (alive) B4 (early apoptosis) B2 (late apoptosis)
100+ 100- 100+
804 80
60 60

%

*k
40
20 .
0Ly — 1 I T I
7 -6 -5

N v

N 1 -7 -6 -5
Concentration (logM) Concentration (logM) Concentration (logM)

Fig. 8 Analysis of early apoptotic cells by flow cytometry.
IMR-32 cells were treated with indirubin 3’-epoxide (0.1, 1, 10 uM) or DMSO (as a vehicle) for 24 h.
(A) B2: late apoptotic and necrotic cells, B3: live cells, B4: early apoptotic cells. The vertical axis indicates
Pl-stained cells (FL4 Log) and the horizontal axis indicates annexin V-Alexa Fluor® 488-stained cells (FL1

Log). (B) The percentages of the cell populations in each area of (A). *p<0.05, **p<0.01 versus vehicle

control.
Table 4  Analysis of early apoptotic cells by flow cytometry. (Analysis data)
Vehicle 0.1 uM 1 uM 10 uM
mean (%) SEM mean (%) SEM p value mean (%) SEM p value mean (%) SEM p value
Necrosis (B1) 3.57 0.62 2.99 0.89 > 0.9999 1.47 0.41 0.1439 2.09 0.49 0.3942
Late apoptosis (B2)  91.04 1.51 67.20 6.21 0.3141 69.97 6.00 0.3391 12.80 2.55 0.0028
Alive (B3) 0.63 0.23 3.42 0.45 0.2799 9.93 1.63 0.0005 ** 41.09 173 <0.0001
Early apoptosis (B4) 4.77 1.32 26.38 5.24 0.0476 * 18.64 4.83 0.2853 44.02 1.31 0.0015

One-way ANOVA *p < 0.05, **p < 0.01 vs vehicle
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4) Colorimetric assay {2 X % caspase V&4

Caspase 1%, 774 b — AT HMIMUSE A 71 = X L OHFLEZRHIEIA 7 & L THbHT
W5, & T, Caspase Colorimetric Assay (2L Y caspase-3, -8, -9 DIEMEDOFHI AT~ 7=
(Fig. 9), #altf#fro>7 —% % Table 5 (27”7, Caspase assay (280 I b= RU 7#RIKIC
BA5-9 % caspase-9 ITIEMENFRDO O, =7 =27 X —A/X—ETh D caspase-3. KT

AL H—REIZEA G35 caspase-8 DIEMEITFRD Hiv7eh -7 (Fig. 9-B),

Caspase-3 Caspase-8 Caspase-9
0.15 . 0.15 0.15
0.10 *

0.10

Absorbance
Absorbance
Absorbance

Fig. 9 Measurement of the caspase activities.
IMR-32 cells were treated with indirubin 3’-epoxide (10 uM), cisplatin (CDDP: 100 uM as a positive
control) or DMSO (as a vehicle control) for 48 h. Each column shows the fold-change relative to that in
the vehicle control corresponding to (A) caspase-3, (B) caspase-8 or (C) caspase-9. *p<0.05, **p<0.01

versus vehicle control.

Table S Measurement of the caspase activities. (Analysis data)

Vehicle Indirubin 3'-epoxode CDDP
mean (%) SEM mean (%) SEM p value mean (%) SEM p value
Caspase-3 0.0840 0.0000 0.0700 0.0031 0.0557 0.1187 0.0034 0.0022 **
Caspase-8 0.0763 0.0007 0.0727 0.0015 0.2869 0.0817 0.0018 0.1149
Caspase-9 0.0733 0.0026 0.0870 0.0010 0.0479 * 0.0877 0.0033 0.0411 *

One-way ANOVA *p < 0.05, **p <0.01 vs vehicle
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5) TR M=V REEZ VI BDORBELE)

Indirubin 3’-epoxide YEH D& T AR b— 3 ABHH & L /X7 B BLORRRFIZEE (0 ~ 48 h)
Z Fig. 10 (T 7, 87 oV EORRNEE 7T 712 Lo b D% Fig. 12 12, et
fiftiro>7 — % % Table 6 (Z"d, 7R b= ZFFEHKFTH S Smac/DIABLO DML T
AN b= AR TH D survivin, c-IAP-1, XIAP OV 8D b7z, F72. pro-PARP
DI K OGIWELD  celeaved -PARP OHININFED L7, caspase DIEBAH) I T = 7
B —FAN—=E T D caspase-3, -7 IZIT@HHNT, I h=2r RUTIZED D caspase-9
<> Bax/Bcl-2 ([ZZABNFERO Hivlz, EIZ, Indirubin 3’-epoxide EMIZ LD AIF O 237
BB ORRRNZ L (0~24h) % Fig. 1 I~ d, £72, 777 (Fig. 13), AREMREDT
— X4 (Table6) Z/R"9, TOREE, Bt % > X7 BIZBWT 24h 12 AIF O E 280

DIFRE B AT,

0 2 4 8 24 48 (h)

0 2 4 8 24 48 (h)

A SUrvivin

“.- Caspase-3

WPy o Cleaved-caspase-3 - . - c-IAP1
w Caspase-7 T e W e XIAP

Cleaved-caspase-7 S - Smac/DIABLO
W — - - - e Pro-PARP

Caspase-9
WU S e Clcaved-PARP

A e 3-tubulin

Cleaved-caspase-9

-_— e ..

Bcl-2
Fig. 10 'Western blot analysis for apoptosis-related proteins.
IMR-32 cells were treated with indirubin 3’-epoxide (10 uM) for 0-48 h. The expression levels of the

apoptosis-related proteins were assessed by western blotting; B-tubulin was used as the loading control.

Cytoplasm Nucleus

0 4 8 24 0 4 8 24 (h)

———— S — — — ]\ | F
W e TBP
W — — - TOM 20
— — e C— ; - B-tubulin
Fig. 11 Western blot analysis for the apoptosis-inducing factor (AIF) protein.
IMR-32 cells were treated with indirubin 3’-epoxide (10 uM) for 0-48 h. The expression levels of the
proteins were assessed by western blotting; TBP (nucleus), TOM 20 (mitochondria), and B-tubulin

(cytoplasm) were used as the loading control.
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Fig. 12 Western blot analysis for apoptosis-related proteins. (Analysis data)
Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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AlF (Nuclear) AIF (cytoplasmic) TOM20 (cytoplasmic)
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Fig. 13 Western blot analysis for the apoptosis-inducing factor (AIF) protein. (Analysis data)
Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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3.1.2 /ME

Indirubin 3’ -epoxide DOPUIESEZNRITZT AR F—T AFEIZ K HHMIAETHH-T=, TR F—
o 2 OFBIEA (Bel-2, XIAP, survivin), 7 7 h— 3 ZAFHER 1 (Bax, AIF, Smac)
OFRBHENMZLEY, T ha>r FUTEN LD AR—E9 OIENEZFET DN, 2L
DI ZAN—=BDIEMRITRD bR ol I bary I T7HbEEInDT R F—v X5
BRF (AIF) OEN~OBITRRO LIV, TR b=V A%ZFE L, B2, WAR—E%
IS 72VVEFFC PARPUIWNC LB 7 R h— A ZFHE LT,

313 BZR

PR RIS L, 50717275 ME % 7R L 7= indirubin 3’-epoxide |3 0.4 uM (2 CIEFFlifa
& bl U8RI 2 5 E TR G D b v, ARFFETHIV Y indirubin 3’-oxime 78 & @?@%ﬁi
IZ1%. CDK OB 22060 X 0 Ml A s LV R A G52 2 L3l SnTing 30, L
L7273 5 | indirubin 3’-eposide AR E IO (2R 1TFR D HALT, Sub-Gy DA FED ©
7z, Sub-Gi 1E Gt &LV 07y DNA S &EZ/R ML TH Y . DNA OWTLLT R
N = Z/MEDTERIZ LD DNA &3 L7 AR b=V Zfilazr L Tng 249, Zo
Z &5 indiribin 3’-epoxide X7 AR b= A EFEL CWDH I ERRBRINTZ, BT
Hoechst 33342 Yeta(Z X D DOTERRAALOBIE LY FCM & IV 72 Annexin-V / PI B4
K97 AR b — AMIE O HIZ XV | indirubin 3’-epoxide [TfHFRIEMEMAZIZ 3 LT A b
—VAEFETHZENH LN ERoT,

% Z C. Colorimetric Assay (Z & ¥ caspase D5 % it L7=, Caspase-8 [ZBIL T,
indirubin 3’-epoxide & [FAI#RIZ CDDP T HiEMENGRD HiLZe o7z, MR EILZ DNA D X
FIALIZ L U caspase-8 DRIET D Z & DFNHAVTUND 28 449 AKAFZE CTHU V- IMR-32 #l
21X caspase-8 DKKNME SN TNDHI=HTH D LEEDILS %, —J7 T, caspase-9 O
EHEZ R LIZDICHEDLL T 7R M= AFFED FICALE T 5 caspase-3 DIHMENTE
IRy o 7= (Fig. 9-A,C), Z D Z L5, indirubin 3’-epoxide (2 & B AMESEIL caspase F
EHEROT R F—V AFEIZ L Db DTHDH I LR RBEND,

FZEE LUHIIESE A 71 = X % Westernblot (2 Y ##5F L., Indirubin 3’-epoxide 1ERIZ &
D, TAR M= AHIKFCTHS survivin, c-IAP-1, XIAP OFBLZW/A L7=, Survivin %
caspase DY 7 T IEEEIZEI D Smac/DIABLO [HES XIAP ZEfk, {EMEA caspsase D
SRR E AR D 4149, ZIKE?%'E BIFDINOLOH R EORBEEL, THR =R
ARET D2 VT MRZEEZFEL TWD, £/ PARP |3 DNA OEECMINIE, Z{bIcBd
DHEURTETHY, TR M=V ADEEE SiLd 9350, pro-PARP O/ & OGIHTAL D
celeaved -PARP DO¥EINS 4~ 8 h LIBRIZERD HiL, 2D Z L7125 PARP OYIKZ LY 74 k
—VATFHET D LIRS,

—h. 7R M= ZAFHE, MEIRFOEENBD NI b DD, TR b AR TS
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A% caspase DFIBILENIT-T =7 X —J A/X—FETh 5 caspase-3, -7 & HITFRD LIV
73> 72, Caspase-3 (ZBH L Tl colorimetric assay (2 & 5 caspase 11 & [RIARDHE R DG H A,
indirubin 3’-epoxide (% caspase FKFT AN b —T AEZFEEST H Z L RREB I N, AMEEY
LR U< epoxide ZH#i&EIZH 75 Bisphenol A di-glycidyl ether (BADGE) Z Jarkat ([ I
HRE) (29D caspase FEIKAFT AR b —v ANEME I TS S, BADGE 1EHIZ X 5
f3EiE Bax/Bid KAFIZfES X b RU T H D AIF OMIICE D7 AR b — AFFET
Ho7-%, Fig.14 (TR T X HI2, AIF 1[I by RU TIRBIEICEE L, ENICBITT D
CERESTTRE=VRAZFEET LI LBMOENTND B39, KIFFEICE N TS,
Indirubin 3’-epoxide {EMHIZ LY caspase-9 & TN Bax/Bel-2 OFBIEENFRD L7z 2 &
b, IR NUTRNIEZ RV BEORIEREZ bD, 2T, MilRE L L TH Y
B OSBRI 21T NS T AIF O¥INZfEE L7, 202 &b, caspase FFAKAF
BT R b= AUZiE. AIF OBREINC X 57 R b=V ZAFEBEET 5 Z LR S h
2o LML, MU HIHES T AIF A 13580 bie o7z, ZHUTHIIRA O AIF 2MEH
MEFEELTNDZ ENBZ LMD, AR TOMBBERMIEHBILZI har RY 70L& X

JELEENTWDD, 2 hay RYTIZOWTH OB Z1TV, ATF OLB) % i3
LILENR DD,

,]]ﬂ:{‘

i

Mitochondria

Caspase 8 =

caspase 9

caspase 3

Apoptosis

Fig. 14 Cell death mechanism by indirubin 3’-epoxide.
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3.2 Burchellin FHEEKDT R b — T AFHEZH R OKRE
321 ®ER
1) Burchellin FEA D MG ETE M O T

b MR IEREAAY (IMR-32, LA-N-1, NB-39, SK-N-SH) &X't hIEH Mg (HUVEC,
NHDF) (Zxt L C burchellin FHEROHIMEEIENEZ MTT {EIZ Lo TREl L7 (Fig. 15),
ZDOfESR, compound 1 & F# L compound 5 (3% 7~ £ 97, compound 2, compound3 %
100 uM [ ZEBWTIEFHIE L OBRMEEZ R LTS OO, MR IEIEIC R 215 M EI3REO 5
IR Dr o7 (Fig. 15), £72. compound 4 (IR IFNEMILITKT L ICso fEITFRREE DIEM:T
5705 (Table7), 10~ 100 uM OIERIZ TIEF A & bhig USRI 225 E TR D TR 0 B AL,
IR ZERE ) DIEME OB 2 7R L= (Fig. 15), ANGm 3L Tl AR SEIE AR I8 N m 7 s 1k
%7~ L7z compound 4 (2D TRE LWIAEIED A 71 = X NENT %247 - 72,
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Fig. 15 Cytotoxicity of burchellin derivatives against neuroblastoma cell lines and normal cells.

Cytotoxicity was determined by the MTT assay. The cell were treated with burchellin derivatives

(1X10°-1X10*M) for 48 h. Vertical axis indicates the % cell survival as compared to that in the vehicle

control.
Table 7  ICso values (uM) of burchellin derivatives for cytotoxicity.
Cytotoxicity ICs, values (uM)
Compounds Neuroblastoma cell lines Normal cells

IMR-32 LA-N-1 NB-39 SK-N-SH HUVEC NHDF
1 73.17 52.75 65.43 84.05 >100 95.99
2 >100 71.82 63.73 63.49 >100 >100
3 >100 62.55 62.19 72.15 >100 >100
4 >100 49.67 48.03 >100 >100 >100
5 >100 >100 >100 >100 >100 >100
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2) Burchellin O7 7R b —3 AFHFESEOFHM

TR N AFHES A | Hoechst 33342 Yethll X DO EREAELOBIE K Y FCM % H
V72 Annexin-V / PI Yl X201 7 AR b — v 2RO H 21T - 72, i O RERIER
\ 2LV compound 4 |, CDDP & [AARIZ 30, 100 uM fEFHIZ T, 74 h— ADRESHY
K C o D OEE - Wi (b BlEi S 7o (Fig. 16),

I, T AR b= AZRHT D720 FCM IZ X 28T 21T 72, T ORER,
compound 4 fEHIZ LY 10 ~ 100 uM (T THIHT AR b — ZD#MZ R L, 100 uM 1ZFW
T 7 AR b= 2 B 7R b= 2 & BICHREREMPFED bl (Fig. 17), #atfi#tT
DT —4 % Table 8 (Z/~7,

Normal Vehicle Cisplatin
30 uM

100 uM

Compound 4
30 uM

10 pM

Fig. 16 Morphological observation by Hoechst 33342 staining.
NB-39 cells were treated with Compound 4 (1, 10, 30, 100 uM) or DMSO (as a vehicle) for 24 h. Phase-
contrast images (upper) and fluorescence images (lower) were obtained. White arrows at 30 and 100 uM
indicate the morphological features of apoptosis, including cell shrinkage, nuclear condensation and nuclear

fragmentation. Scale bar: 20 pm
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Compound 4
30 uM

A Control ~ 10pM

10°
B1 B2 B1 81 B1
16 : 100 E 100 0
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Annexin V
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4;,@" S S @“Q
Concentration (uM) Concentration (uM) Concentration (uM)

Fig. 17 Analysis of early apoptotic cells by flow cytometry.
NB-39 cells were treated with compound 4 (10, 30, 100 uM) or DMSO (as a vehicle) for 24 h. (A) B2:
late apoptotic and necrotic cells; B3: viable cells; B4: early apoptotic cells. Vertical axis indicates PI-stained
cells (FL4 Log) and the horizontal axis indicates annexin V-Alexa Fluor® 488-stained cells (FL1 Log). (B)

Percentages of the cell populations in each area of (A). *p < 0.05, **p < 0.01 versus vehicle control

Table 8 Analysis of early apoptotic cells by flow cytometry. (Analysis data)

Vehicle 10 uM 30 uM 100 uM
mean (%) SEM mean (%) SEM p value mean (%) SEM p value mean (%) SEM p value
Necrosis (B1) 0.90 0.24 0.67 0.09 > 0.9999 0.79 0.11 > 0.9999 2.52 0.42 0.0029 **
Late apoptosis (B2) 227 0.50 2.29 0.11 >0.9999 2.81 0.25 > 0.9999 28.17 4.44 0.0005 **
Alive (B3) 89.46 1.85 84.10 223 0.5170 80.05 1.45 0.1042 32.61 3.74 < 0.0001 >
Early apoptosis (B4) 7.37 1.15 12.95 2.32 0.4060 16.36 1.78 0.0964 36.71 4.58 0.0003 **

One-way ANOVA *p < 0.05, **p < 0.01 vs vehicle

26



3) Caspase inhibitor (z-VAD-fmk) (Z X 2 HIfESE~ DL

TR M= AR D HMAEIE A 1 = X L& LT caspase DES5- %15t L7-, pan-caspase
inhibitor C& 5 z-VAD-fmk % V>, Hild~@ caspase inhibitor ZLERRE & D bz L 0 FEAG
Z1T o7z, z-VAD-fink ZHLEEL TWRWAIE (R) & z-VAD-fmk Z4LEE L 7-flfiE (H) &
% Il U, compound 4 {EFINC X 2 MBEAEATERD, 44.5% DD 74.9% L HEIZEIE L= (Fig.
18), #aHfiEHTO7T —% % Table9 (Z-x9, F7-, CDDP 2% [ AINFRD bz,

*%* **

|
H
3!

Survival (% of control)
(<2
e

0- . . r
z-VAD-fmk - + -+ -+
Compound4 - - + + - -
cbbP - - - - + +

Fig. 18 Caspase inhibitor assay. (z-VAD-fmk)
NB-39 cells were treated with z-VAD-fmk (40 uM), compound 4 (100 uM), CDDP (10 uM as a positive
control) or DMSO (as a vehicle control) for 48 h. *p < 0.05, **p < 0.01 versus vehicle control

Table 9 Caspase inhibitor assay. (Analysis data)

Survival rate (%)

2-VAD-fmk(-) 2-VAD-fmk(-)

mean SEM mean SEM p value

vehicle 100.00 0.67 92.26 0.43 0.2469
compound 4 44 .51 2.01 74.92 5.73 < 0.0001 >
CDDP 68.92 2.20 88.13 2.76 0.0015 **

Two-way ANOVA *p < 0.05, **p < 0.01 vs z-VAD-fmk(-)
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4) TAHRM—VABEEY 7 BORELE O

Compound 4 1EFI DT AR b— 3 ABE & 2 X7 B BLORKFFZA(L (0 ~ 48 h) % Fig.
19 2T, £io, KX T EORNENE 7T 712 LTeb D% Fig. 21 12, #atHiEdT
DT —X% % Table 10 (2779, PARP ThHH08, WAL TH S cleaved PARP DFEHLN 24 ~
48 h IZ/T THEIZHEI L Tz, F£7-. caspase (B L T, caspase-3, -7 & HIZ 48 hiZ
T cleaved B OAE/RBINAFED HAL, caspsase-9 (2B L T HEMAZ R L, Bax, Bel-2 O%
BN BT,

Iz, R OHELEIZ B B A+ (ERK, Akt, STAT-3) (Z2OWTH 237 B DIREHE
B2 34l L7=, Compound 4 {EMH DA FEBEE & o /X7 B R BLORRRFHIZAL (0 ~ 48 h)
% Fig.20 |29, £72, 777 (Fig.22), AEZEMEDT —4 (Table10) %7, A5
THUW- NB-39 Al IMR-32 #ifim & tbi#s L ERK, Akt, STAT-3 ® U UEE{L23RELL T
WHZ EEER L, HIZ, NB-39 fiffd~® compound 4 fEHIZ LV U bz il 2~ L
7= (Fig. 20, Table 10),

0 4 8 24 48 (h) 0 4 8 24 48 (h)
D A SRS S W Caspase-3 EIED . . R i pARP
S s e Cleaved caspase-3 % W Cleaved PARP
S S e e s Caspase-7 ———— — A\|F
Cleaved caspase-7 D O A -7 - Survivin
m Caspase-9 (—— e, STaC/DIABLO
GRS W s Cleaved caspase-9 W . e e e XIAP
A Bax A C-tubulin
S A .. Bcl-2

Fig. 19 Western blot analysis for apoptosis-related proteins.
NB-39 cells were treated with compound 4 (30 uM) for 0-48 h. The expression levels of the apoptosis-

related proteins were assessed by western blotting; B-tubulin was used as the loading control.
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Fig. 20 Western blot analysis for cell growth-related proteins.

NB-39 cells were treated with compound 4 (30 uM) for 0-48 h. The expression levels of the cell growth-

related proteins were assessed by western blotting; B-tubulin was used as the loading control.
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Western blot analysis for apoptosis-related proteins. (Analysis data)

Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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Fig. 22 Western blot analysis for cell growth-related proteins. (Analysis data)
Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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322 /ME

Burchellin #58{A T& % compound 4 %, MFEIFNE (NB-39, LA-N-1) (Zxf L CHlfaGE
TEMEZ R Lic, 72, IEFM & i LT, AR EFIE R 28R A 2 il ST e 2 s L
72, Hoechst 33342 YtaikiZ L V| compound4 DOIEHIZ L » TEDEENRD Hiv, 7R K
— U RAEFFE L TWD Z LD, Flow cytometry (282 Annexin-V/PI Ytk K- T, #1#
TR b= 2R OEEIMATRD BTz, F7o. z-VAD-fmk LRI X0 a0 EE M 3 1A
L7=Z &06, compound 4 (2 L AL caspase 235 L CTW\D Z &R IIL, TR
N ABEY R B ORBIEEEL D, I h=2 RUT %775 caspase-9, caspase-3 D
[EMEIC R > TT AR F—3 ZMIfSEZFHES 2 Z LA L Ll o7z, BT, BRI B
DK NTE (Brk, Akt, Stat3) OV URALOIHNC L 0 B A RE TS Z E B LN E
o7,

323 BR

AR A R L S SR A (S TR SRR 8O BT compound4 IZ. Hoechst 33342 Y:falC
A DB OEHEKR N FCM Z /= Annexin-V / PI Y2 LA HIHAT AR ~— ZHl
RO L0 | MM LT AR = R E2FHET D 2 LA LN E R oT, BT,
pan-caspase inhibitor T& % z-VAD-fmk % /=& Z A, compound 4 1EAIZ & DAL
BRAEICEE LT, 2O Z L5, compound4 {EAIIZ L B caspase HMifldsE% z-VAD-fmk
WL THELEZEREZOLND, &> T compound4 [T Fig.23 (2”9 K 91T, caspase
AT AR b=V A A FHE T 5 Z LSRR S ivTo, E 72, Westernblot (ZBWTH T
T B —HAN—ETHD caspase-3, -7, I b RV TREKIZ Fa'gﬁ“é caspase-9 D
cleaved "L OHFEREMBE D G, BIZI b2 FITEOEHEMEZEIC
cytochrome ¢ 7¢ & DL HICB 9 % Bax, Bel-2 ORBEL#EHZ R L1=, hEDZ &b
compound 4 |X, I hI U RUTENLET AR M= AL THD Z EDRRBRINT, F
7o, TR N = ADFEEE L 70D PARP TH LN, UIBIHITH S cleaved PARP DFEL A E
WML T e, ZHUCE D TR b= RAEFET L Z LA RSN,

FAZ, MO HFES> /0 IZ B> 2 K (ERK., Akt, STAT-3) 132 < OIEEHMANIC CIEHEAL
LTWDZERMBATEY MRS TH ALK OB{E A RIZ K > T ERK,Akt,
STAT-3 OIEMEATCHE L TV D Z LA STV D 3950, IMR-32 #fdid ALK @ wild-
type THLH I LRHMBN D, £l2, NB-39 Mildid ALK {EMRTHY | ZDOHFIZL - T,
ERK OV UL Z Ml LT AR =Y 2A2HET 5 2 L0 ®ESNTND ¥, ABFZETHNY
7= NB-39 fiffidix IMR-32 Mifld & ez L ERK. Akt, STAT-3 O U ER{EAFEHL TWD Z
L Z e L7z (Fig.20, Table10), %(Z, NB-39 fffifd~® compound4 {EHIZ LV U gk
AT 5 2 L 2D, L OHFERNFIE Bel2 7 7 2 ) — DS IURENRE
STEY 2D KMEEWICLHRBELENC LTI har RUTEN LT R b—v R
DY T FIMREICEE T2 Z LR EN 5,

33



Erk

N Akt

Mitochondria

Nucleus

Apoptosis

Fig. 23 Cell death mechanism by burchelin derivative (compound 4)
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3.3 Chalcone BEo¥EA&D I EHAE ISR OB
331 R
1) Chalcone BRfE{ADMIEEE M

b MR IEREAAY (IMR-32, LA-N-1, NB-39, SK-N-SH) &X't hIEH Mg (HUVEC,
NHDF) (Zxt L C Chalcone Bt DMIE FIEMEAZ CCK-8 VEIZ L - Tl L72 (Fig. 24),
ZORER, A M VIEERT HLEW IS MREGEEEZ R L,

ARFFETIE compound 6 SFRFEIFAEMINN (LA-N-1, NB-39) (Z%f L T, ICso fEAY 20 uM LA
T EIRVEME AR L7z (Table 11), £7=, compound 6 [%, 10 uM OFEMIC TIEF A & b
e BRI 2 5 TR TEN TR O DAL, MRSEIE IR 2 iR E5TE 2 /R LT (Fig. 24), AN
SCTIE, AR ISR S B IR A 7206 M 2 7~ L 72 compound 6 (2D TEE LUWVHERESED X 7
= A LR AT 2 72,

survival (% of control)
8
survival (% of control)
8
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Fig. 24 Cytotoxicity of chalcone glycosidases against neuroblastoma cell lines and normal cells.
Cytotoxicity was determined by the CCK-8 assay. The cell were treated with chalcone glycosidases

(1X10%-1X10*M) for 48 h. Vertical axis indicates the % cell survival as compared to that in the vehicle

control.
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Table 11  ICso values (uM) of chalcone glycosidase derived from Brassica rapa L.

Cytotoxicity ICso values (uM)

Compounds Neuroblastoma cell lines Normal cells
IMR-32 LA-N-1 NB-39 SK-N-SH HUVEC NHDF
1 >100 72.6 >100 >100 >100 >100
2 71.2 26.1 77.3 84.6 75.5 >100
3 >100 >100 >100 >100 >100 >100
4 >100 34.1 90.1 >100 >100 >100
5 85.5 241 94.5 >100 >100 >100
6 93.5 15.3 19.7 73.2 >100 >100
7 93.4 25.8 78.6 80.5 92.2 >100
8 >100 44.6 >100 >100 99.0 >100

2) Chalcone ECHEMRIZ X 2 MEEI~DRE

Compound 6 2SHIARJEHAIC 5% 25225V T, FCM % H\ 7= Pl BRI L - T
R&2ITo7=, Fig. 25 \[THMIREMIC I T 2 MiatbE (%) 2L, HatfEiroT —# %
Table 12 (2779, Compound 6 % 30 uM, 48 h fEFI S H7-458. S HOWE . Go/G D
MzmR Uz, £, MEHRITORERN B b REMAFORERFANIC S DD Z Ty
Go/G1 I COMIBEEORIN %7~ LT (Fig.25), 48h E RMIERH S®2 2 DXV GyM H D
Db E DY G/G HIOMIEEDHMNA < L7z (Fig. 25).
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Fig. 25 Analysis of cell cycle status by flow cytometry.

NB-39 cells were treated with compound 6 (10, 30 uM) or DMSO (as a vehicle control) for 24 and 48 h.

Percentage of cells at the stage of the cell cycle, as analyzed in A. *p <0.05, **p <0.01 versus vehicle

control (24 h), Tp <0.05, TTp < 0.01 versus vehicle control (48 h). Paclitaxel was used as the Go/M arrest

control.
Table 12  Analysis of cell cycle status by flow cytometry. (Analysis data)
control (24 h) 10 UM (24 h) 30 uM (24 h)
mean(%) SEM mean(%) SEM p value mean(%) SEM p value
sub-G1 0.79 0.19 3.88 0.47 0.0007 ** 3.78 0.19 0.0009 **
GO0/G1 38.27 2.27 47.46 2.85 0.0194 * 51.62 0.32 0.0016 **
S 17.49 1.11 13.21 0.86 0.0118 * 10.04 0.44 <0.0001 *
G2/M 43.97 3.16 36.30 3.29 0.1037 35.13 0.42 0.0573
control (48 h) 10 UM (48 h) 30 uM (48 h)
mean(%) SEM mean(%) SEM p value mean(%) SEM p value
sub-G1 1.50 0.24 1.85 0.44 >0.9999 3.97 0.81 0.0041 tt
GO0/G1 45.76 249 69.23 1.06 <0.0001 Tt 64.33 249 <0.0001 Tt
S 14.34 1.21 9.47 0.74 0.0115 T 5.45 0.87 <0.0001 T
G2/M 38.98 3.58 20.47 1.43 0.0004 Tt 27.00 143 0.0111 T

Two-way ANOVA *p < 0.05, **p < 0.01 vs control (24 h)
b < 0.05, Mp < 0.01 vs control (48 h)
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3) FREHIREE Y X7 BORBELE)

A E WL Fig.26 (2T X oo, A AN T
ZNEND cyclin & CDK OHEAKIZ L - T
HEAT, AZIEDHIE ST 5 99, Compound 6 D
TERIZ LY Go/Gy H17C M E B 11 A3 B
RBOLNTZ, £ZT G NG S HI~DHEFTIC
B % cyclin 2 TY CDK OFBLZFHE L7=, %
7=, S WIBAT~DWGR 1262 % 3y
BFIZOWTOFREL AT L7,

Compound 6 {1 ] 0> 45l el i) 391 BE dE &2 > /% G, 1

7 EFRBLORIFHNZE(L (0~72h) % Fig27 1R
T Flo. BF T EORKFHIEACE 7T 71T
L7zt D% Fig. 28 |2, MitiET DT — 4 % Table 14 277, ZOfEHE, 1EH% 8h iz
T cyclinD DA, p27 OHMA#MER L7z, £72. compound 6 fEHIZ LY 48 h ZITIHWN
T. U Rk Rb, E2F OREIEZFEITHAD L1,

@D

=
oxd)

Fig. 26 Cell cycle mechanism.
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Fig. 27 Western blot analysis for cell cycle-related proteins.

B-Tubulin

NB-39 cells were treated with compound 6 (20 uM) for 0-72 h. The expression levels of the cell cycle-

related proteins were assessed by western blotting; B-tubulin was used as the loading control.
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Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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FIZT AR b= A8 F % . Hoechst 33342 Y02 X 2B OREALOBIE R N FCM
Z A 72 Annexin-V / P1 Y0l K AW 7 R b —v ARk 217 - 72, Moz O RE
BEZUZ XY compound 6 L 10, 100 uM EMIZ T, 7K b=V ADOFEREFZHIFHIA TH H1%
DEEEE - Wi b3 BlEE Sz (Fig. 29),

Fio, I 7R b= 22 BT 572010 FCM (IZ X 5217 o712, T OFE R,

compound 6 OFEMIZE Y 30 uM IZTHIHI T AR b—T A0 MZ R L, %B#7HF— A
IZBWTHEMNAFRD ST (Fig. 30,), #Hatftr o7 — 4 % Table 13 (27857,

Normal Vehicle Cisplatin
Compound 6
10 uM 100 puM

Fig. 29 Morphological observation by Hoechst 33342 staining.
NB-39 cells were treated with Compound 6 (1, 10, 100 uM), cisplatin (100 uM) or DMSO (as a vehicle
control) for 48 h. Phase-contrast images (upper) and fluorescence images (lower) were obtained. White
arrows at 10 and 100 puM indicate the morphological features of apoptosis, including cell shrinkage, nuclear

condensation and nuclear fragmentation. Scale bar: 30 pm
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Fig. 30 Analysis of early apoptotic cells by flow cytometry.

NB-39 cells were treated with compound 6 (1, 10, 30 uM) or DMSO (as a vehicle control) for 48 h. (A)

B1: necrotic cells; B2: late apoptotic and necrotic cells; B3: viable cells; B4: early apoptotic cells. Vertical

axis indicates Pl-stained cells (FL4 Log) and the horizontal axis indicates annexin V-Alexa Fluor® 488-

stained cells (FL1 Log). (B) Percentages of the cell populations in each area of A. *p <0.05, **p < 0.01

versus vehicle control

Table 13  Analysis of early apoptotic cells by flow cytometry. (Analysis data)

Vehicle 0.1 pM 1M 10 pM
mean (%) SEM mean (%) SEM p value mean (%) SEM p value mean (%) SEM p value
Necrosis (B1) 3.94 0.72 3.95 0.87 > 0.9999 2.34 0.50 > 0.9999 5.41 1.67 > 0.9999
Late apoptosis (B2) 10.08 1.72 13.32 1.78 > 0.9999 18.21 4.28 0.3762 13.96 4.87 > 0.9999
Alive (B3) 84.01 1.27 79.99 1.16 > 0.9999 75.54 4.93 0.3632 71.54 417 0.1126
Early apoptosis (B4) 1.96 0.35 2.84 0.31 > 0.9999 3.91 0.45 0.9387 9.08 2.39 0.0208

One-way ANOVA *p <0.05, **p < 0.01 vs vehicle
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Fig. 31 Western blot analysis for apoptosis-related proteins.
NB-39 cells were treated with compound 6 (20 uM) for 0-72 h. The expression levels of the apoptosis-

related proteins were assessed by western blotting; B-tubulin was used as the loading control.
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Fig. 32 'Western blot analysis for apoptosis-related proteins. (Analysis data)
Vertical axis indicates protein relative expression as compared to that in the loading control. *p < 0.05,

**p <0.01 versus 0 h.
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Compound 6 1%, ##EIFME (LA-N-1, NB-39) |2k} L CHilRIEEIEMEZ R LT, £/, ©E
IR & bl LT b AR I SR A 7o MRS ST HE & 7 L 72, Hoechst 33342 %2,
EIZR Y, compound 6 DHFHIZ L - TIRIREICH W T HEOEENRBD b, TR h—
AHEFEHLTNDZ ENRO LN, o, EEEYE (P1 Yetaik) (2 X D HIaE s 2 5 |
compound 6 DIEANZ K- T S HDOREA . GG MITOEIERRRO bz, # o 78
FENTIZ > C. 8h LARRIZ CyclinD D). Rb-E2F ORI L 0 . Go/Gi HITOfEIE
YERIDSRIB S 7=, ®IZ. 48 h LIREIZ caspase-3. caspase-7 D&% Y PARP Oz &
DT7HRBN—VRAZFETLHERHLNE T,
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AWFFETH W chalcone BB (ARIE, A ¥ U EA2H T LA LLERHITR VKRS EE
MA& 7R L7=, compound 5 DA RN chalcone #RICHTAS AT xE T D HUBSIETE 4O, F£7-.
AALEWD chalcone FHUTKERI L 7oL AT, & F I E RS ~OIEHHRE N I TV
5D e A KA OTEMEX chalcone DREEIZERTHHDEZEZX LD,

AR LR A L SR A 720 ME &2 7R L72 compound 6 13X, L7z Go/Gy H1C ook e & Hiis
IHERZ AT 218 Th -7, Fig. 33 123 & 512 Mfa)E 8 oI 71T cyelin & CDK
DBEEEIZEL > THIE I TS 2, Gy 7»5 S HIZiX cyelinD, cyclinE & CDK (2L -
THilf Z41 5, Compound 6 PIEMIZL Y cyclin D DRANZ L - T, cyclin D-CDK & O
BRI ZE L, G Ml CORIHEILZFHET 5 Z LRI, £72, p27 1T cyclin
E-CDK & OEEEOFREEIZ L > TRESE, #ITZ LD 2BE 2T 25 9, AFRIZB N
T p27 OFBUENND cyclin B-CDK OIEMEAHET 2 Z LAVRBE IS, F72 cyclin D-
CDK K& TN cyclin E-CDK 1%, S #IBAT~OEEHR 7 OHIEIZEIH S Rb O U b2t
75, Rb 1% S HI~DIFR1 (E2F) LG LTEHBY, Rb 2V Uk T25Z L2k -T
E2F #ilEEfE L S #~EIT9 5 6209, AL TlE compound 6 TEFICL VW, U U ER{k Rb,
E2F ORBZF B Liz, LD Z Eb | cyclinD-CDK, cyclin E-CDK DG MEMIHIC
£V Rb U EBLZHHE L, Rb 206 DGR 1 (E2F) OlEREZHET 22 &1L -7T, S
HBATZIHE L, GG I TOEIMERZRT Z LR T,

FIZ, HifLOEREELL Y FCM 12 & D f#HTIZ L > T, compound 6 1%, iR IEAMuIC
KLTHR =V AEFETHZENH LN ER -T2, Caspase-3, -7 IZEWT cleaved B
BEINAS 720 ICTCRO O, F12T R F— ADEE L 725 PARP 1. VIR CT&H % cleaved
PARP ZH EIZIIN L7 Z &5 5, compound 6 [ caspase ZJT L7277 R b— AflfEsE %
A5 2 &R L7z, Westernblot (2 KV RRRFIIZRENT D 8 ~48h (T T Tl &
S 238 L, 22 72h LIBRICT AR b= AL 2355 2k Tch s 2 LML
Mot
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Fig. 33 Cell cycle arrest mechanism of compound 6
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ARFFRIC L0 . R LT 3 OGN E2 AT 58 E R L,

Indirubin 3’-epoxide [IAHFRIFEMIND I k) LB 7= HUEEEME AR L, 74 b — 3 ZHfusE
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D E2F Oz E S22 LIk b, G Hnnd S HI~O#ETHELE 2 LWL
L7p o7, WIZ, caspase-3. -7 DIEMEKL TN PARP OUIHHIZ LV | caspase #EKIZ I DT A b
—VREFETDLHZ LN ghoTl,

LEDZ &t AL 0 i L7 BRE 3 FOLEWIE, MRSk 2877298
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