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1 X Casticin induces Cell Death through G2/ M Phase
Arrested and Apoptosis in Human Melanoma Cancer
A375.S2 Cells.
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Casticin have long been widely used as an anti-inflammatory
agent, has been shown to apoptosis promoting activite in cancer
cell lines. In this study, we explored the mechanism of casticin-
induced cell apoptosis in human melanoma A375.S2 cells. First,
we determined cell viability by MTT assay and the impact of cell
morphology by phase-contact microscope were observed in
A375.S2 cells. Flow cytometry analysis for the changes of the cell
cycle distribution, reactive oxygen species (ROS) production,
mitochondrial membrane potential (4%m), intracellular release
of caspase-3 activity in A375.S2 cells were examined. DNA
damage and DNA breakage were examined by DAPI staining and
Comet assay. Apoptosis associated protein and cell cycle protein
expressions were examined by Western blotting. Finally we also
used EMSA to measure the DNA binding ability in A375.S2 cells.

Our results showed that casticin induced the decrease of cell
viability in a dose-dependent manner. Casticin induced cell cycle
arrest at G2/ M phase and induced DNA damage in A375.S2 cells.
Castacin caused intracellular ROS increased and loss of
mitochondrial membrane potential (4%¥m). Caspase-3 activity
was significantly increased after treatment with casticin at
different time. Western blot analytics proved the increase of
pro-apoptotic proteins such as Bax,Bak, AIF, Endo G, cytochrome
¢, caspase-3, and declined the anti-apoptotic proteins Bcl-2,
BCl-xL, xIAP, Mcl-1,

In addition, Western blotting showed an increase in the
levels of CHK-2, p21 and a decrease in the levels of Cdc25c,
Cyclin B, Cyclin A, and CDK-1. The intracytosolic release of AIF
and Endo G contributing to the occurrence of apoptosis were
demonstrated by confocal microscopy. The translocation and
DNA binding ability of NF-kB were decreased in A375.S2 cell line
of the exposed to casicin. Based on the above results, we confirm
that casticin inhibit the proliferation of human melanoma
A375.S2 cells through the cell cycle arrest at G2/ M phase and
induction of apoptosis through mitochondrial apoptosis pathway.
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AIF : Apoptosis-inducing factor

CDK : Cyclin-dependent kinase

DMSO : Dimethylsulfoxide

Endo G : Endonuclease G

FBS : Fetal bovine serum

IAPs : Inhibitor of apoptosis proteins

PBS : Phosphate buffer saline

NF-kB : Nuclear factor-kappa B

IkB : Inhibitor of kappa B

Ikk : IxB kinase

DAPI : 4,6-diamidino-2-phenylindole
DiOC6 : 3,3’-Dihexyloxacarbocyanine iodine
FITC : Fluorescein isothiocyanate

HRP : Horseradish peroxidase

MMP : Mitochondrial membrane potential
ROS : Reactive oxygen species

NAC : N-acetyl-cysteine
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6% &3 G2¥->M¥ 1 & 4 cyclin AB,CDK23 §2 - @ CDKIs?| ¢ ¢
cyclin,CDK#73) = chicomplex& & » F|m 2 cyclinZ2 CDK 4 #:¢ = cell cyclesn
B L 859,

R fmie ) AF BIFE F83K 7 checkpoint=ii 1] Kk 1L 5 b #o 3F 4
e:E 7 o Checkpoint® 4 % (1)G1 checkpoint @ 3 & &z §_F RiZw%e o 4 ~
WEYE S Bk o B T ADNAE E X4 o (2) G2 checkpoint » 31 & & & o ¥ eh
% ] frDNA % @& 42 8_F % > - (3) spindle assembly checkpoint » i & #

R ER LR S N
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N

~

I8 AL P

ﬁ@ﬁ%C%mmw%pi%mmmmmiwzg&aﬁw%w@w’

PILS BB PR R oL ARG Y ip &t Casticin $3+ £ 25 2 4 ¥

3

fnPz HR A375.S2 bl E Ao Flpt AT 7 A & F | * Casticin £_F ¥
ARpen2 ¢ & Bglmreh A375.82 B F Bamchk > T

fmre = Bl kW RF A AT AL ek s 3 8 o
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PR AT HAES

A375.52 treated with Casticin

!

Cell Morphology

I

|

l

EMSA assay

MTT assay DNA Flow
Fragmentation cytometry Immunofluorescence
Cell viability S ~ ) A<sav
DNA Cell cycle | +— L
dalnage Western
Reactive oxygen || blotting
DAPI species (ROS)
staining
Mitochondrial l
Comet membrane [
assay potential (Aym) Cell viability
(N-acetylcysteine)
Caspase-3 |+ (caspase inhibitor)
assay

Bl= . A5 hd Sin A2
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T R kAT Y chiwre 5 A M2 4 2% % (Human Melanoma cancer). w2

.

A375.82 > Bt p 77 a8 &1 £ B 7 7 (Food Industry Research and

Development Institute)

10.

11.

12.

13.

. 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) : P& p

Amresco

3,3’-Dihexyloxacarbocyanine iodine (DiOCy) : FLp calbiochem
40% Acrylamide/Bis (29:1) : pp Amresco

Agarose : fEp MD # it 5 Lo

Ammonium persulfate (APS) : P p Amresco

Casticin : £ p Sigma Chemical Co

BioMax Flim : ptp Kodak

Bovine serum albumin (BSA) : £ p Merck

Dimethyl sulfoxide (DMSO) : £ p Sigma Chemical Co.
Disodium hydrogen phosphate (Na,HPO,) : P p Merck
ELC kit (Enhanced chemiluminescent kit) : B p Amresco
Ethanol : f£p TEDIA

Fetal bovine serum (FBS) : H&H Invitrogen

16



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Formaldehyle - F£p Sigma Chemical Co.

1Glycine : F£p Amresco

L-Glutamine : f&p Invitrogen

Low melting agarose (LMA) : f&p USB

Methanol : ftp TEDIA
N,N,N’,N’-Tetramethyl-ethylenediamine (TEMED) : f£p Amresco
Fluo-3/AM : pEp Molecular Probes, Invitrogen
Penicillin-Streptomycin (PS) : P p Invitrogen

Potassium chloride (KC1) : ptp Merck

Potassium dihydrogen phosphate (KH2PO4) : P p Merck
Propidium iodide (PI) : f£p Sigma Chemical Co.

MEM medium : PEp Gibco 3

Protein assay-Dye reagent concentrate : f#p Bio-Rad

Normal melting agarose (NMA) : £ p USB

PhiPhiLuxR kit : B p Oncolmmunin (Gaithersburg, MD, USA)

Protein extraction solution (PRO-PREP) : B£p iNtRON

Biotechnology, Inc.

Protein marker : f£p Fermentas
RNase A (Ribonuclease A) : pEp Amresco
Sodium chloride (NaCl) : g Merck

17



33.

34.

35.

36.

37.

38.

39.

40.

41

Sodium dodecyl sulfate (SDS)

Tween-20 : - p Amresco

Tween-20 : fp Amresco

B R~ A 1 P Kodak

. Primary antibody (1°antibody)

I. Anti-Bactin : P p Sigma Chemical Co.

II. Anti-AIF : £ p BD
III. Anti-Bid : g Chemicon
IV. Anti-Bax : £ p Upstate

V. Anti-Bcl-2 : pEp Upstate

: BLp Amresco

Tris (Tris(hydroxoymethyl)-aminomethane)
Triton X-100 : f&£p Sigma Chemical Co.

Trypan Blue : f#£p Sigma Chemical Co.

Trypsin-EDTA : £ p Sigma Chemical Co.

: BLp Amresco

VI. Anti-Caspase-3 : F£p Sigma Chemical Co.

VII. Anti-Caspase-9 @ pp Upstate

VIII. Anti-Cdc25¢ : fEp BD

IX. Anti-Cytochrome ¢ : P p biovision

X. Anti-Endo G : P p Santa cruz

XI. Anti-CDK-1 : ptp Upstate

18



XII. Anti-CHK-2 : ptp Upstate

XII. Anti-CyclinA : pEp BD

XIV. Anti-CyclinB : pp BD

XV. Anti-Bcel-xL @ & p Santa cruz
XVI. Anti-Bak : g Cell Signaling Technology
XVII. Anti-x-IAP : f#£p Santa cruz
XVIII. Anti-Mcl-1 : p£p Santa cruz
XIX. Anti-PCNA : pp Santa cruz
XX. Anti-P65 NF-xB : f£p Santa cruz
XXI. Anti-P50 NF-xB : f£p Santa cruz
XXII. Anti-IkB : fp Santa cruz
XXIII. Anti-p-IkB : £ p Santa cruz
XXIV. Anti-Ikk : £ p Santa cruz

XXV. Anti-p-Ikk : f#p Santa cruz

. Secondary antibody (2°antibody)
I.  Goat anti-mouse IgG (HRP) horseradish peroxidase conjugated

antibody : f£p Chemicon

II. Goat anti-rabbit [gG (HRP) horseradish peroxidase conjugated
antibody : f&£p Chemicon

III. Goat anti-sheep IgG (HRP) horseradish peroxidase conjugated
antibody : f&£p Chemicon
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= REXA

l. BFHEIES sz i ~ w3 % 44 ~ /4 3f § ~ Pipetmen ~ |58 3t
ook~ 5] 5N B4R ~ Dispenser e

2. AT KB TRERE - fhdk ER LFE (pH meter) ~ BT B
SDS-PAGE % 7 # £ % - Transfer Cell Bolt Kit ~
T

3omfmr R BRI B ELAS R Hwe AN -
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“n 2k .
r}’; E‘:%E-_%}é

- ~ Casticin £fe %]

Casticin = F¥ #Z 4 > W] & Vitexicarpin » Casticin =14
g/mol » 3 & 5 98%

71* DMSO #ff8 & 75 2 k&
g % B A375.S2 ‘wmPe 32 &

+ & 5 37435
A &4 o 4% DMSO 23 #feE & 10mM
B 3% (stock solution) » ¥ A 53t 1.5 ml e 3s o B3R 53 30-20C
Akfae FHF oo EFERD

A375.82 #ri¢ * G2 & K 5 MEM medium> £g ¢k 7% 4e P52
== ] % .;

L i F (FBS)
(PS)¥2 L-Glutamine (LG) » i ‘m® 32 & A5 % 57 10% FBS ~ 1% PS
22 2 mM L-Glutamine - 22
BARAL § we

5% CO2 22 37 CHug & ] F
e pax % FY, v 4
4 KB e n B3 e kL A

A
LERSE LF
z 2 %:}_\%;-— =5

E =
= ™ L7

E\;;,,\ﬁyultf.ﬁggy * o

SRR ARARE Y 578
v s Bl
A375.82 BB

AT PR3

Al mPe > F) M & X ﬁ%,kf‘%‘\k\

e

FHET &
Trypsin-EDTA #-‘w %z & 5 o L 11 gifs 3 @k (Phosphate buffer saline, PBS)
Fkamre o g b r 1~3ml 070.5 mg/ml Trypsin-EDTA 32 3 & 5 4 48 > %

, s %

R4

/\
3 Frenss 4

m 3%
wPe % > FFE b » 3B & A ¥ 0 Trypsin-EDTA 0k o # 2 3 g @ o
T4 1500 tpm > 5 A 4 e B R (S g R e B R BAFR e o -
2R ALY B THEN o AR me B

SUREE R &Y
21



¥ A375.82 mrz X B &

—

S e RS R Y 3B 2

¥

FRT T L R e o B LL T2 mie kB 5x10%cells/ml o fie B Fuik
&> &% DMSO & FBS 2frfe ¥ = 7 7 5% DMSO 7 FBS» ¥ ** 3§ 7 &
Poo Meimir o b (h 0 MepafRde 2 e R XA ER AL F P A e

e LHL~dkP 24 P HP o 4R R A J'ﬁ}%ﬁ‘ﬁ@“—rﬁ'ﬁ‘gﬁ“im 4C

3230 2450 -20C 3% 60 2480 RS -80C 3 IR ZSEBIR
B
VA S LE < =

fRk mie G AR T B R S RP FRWLRSLTAL EERES

#1DMSO $fim*e 3¢ & hif T o F3lmz chi = o Bt ke e SR F Y

Bodrgs ’%P'}37CJ\/€’F§ TR o X iFA

o

fRishe » B R AT IBG R
" A8 DMSO ik &> 3 i@ % o g iE 1500 rpm 5 4 48 s-drif #I S %
B P FiRis e » ATEE AR o et B XY TONIE D L HATHR R
AR E-F o FRfomERRAI ¥ AR BT % -

22



I~ e e % (Cell Viability)®

MTT (methylthiazolyldiphenyl-tetrazolium bromide)# - &% ¢ -Ki3 |+
T - AAEX G AT R A T AR AR Y et g o T
gk MY ehd 4 fE%  (dehydrogenase) (T % ¥ (R dtz o 2 I pEE € 4
tetrazolium ring *» %71 i i = % ¢ k4~ formazan 3 iwie P o 2 {51
f1#* DMSO % f2x 4] * Elisareader /4 570 nm p|sxk & (0.D.) o F|/E fm¥e
152 EMAFL STURIF R LT ] §EF e L

BB e 3 iE X o

e

#- A375.82 fm¥e 1 1x10%cells/ml ik B 454830 96 Tt £ ¢ - &
FrEpie Ry A EFE A 2 FIRR 156, 312, 625, 12.5, 25uM ih
Casticin Z 4 » & W32 % 24 272 48 | FFis 2 "%i i o A 4o 200 UL e
MTT (0.5 mg/mL):##] » FF BREFRF 3.5 pFis » 4 G Fife I 4 » 200 pL
7 DMSO & % ¢ ¢ formazan % s 47 7% f# 1118 - £ 41 * ELISA reader /4 570

nm /F‘J\?)gvlc.lgl » 1 1H I im ¥ ?Eﬁ'l‘?/é:% °
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2~ 2% 3% (Comet assay)”
F %R
=5 F%x fLH wie A4 47 (Single cell gel electrophoresis assay)
& §.% k& 17 DNA 4 (DNA damage)sr42 & o 4§ DNA £ i @ & 4 474
FE o I R e URETA 8 P B DNA # ek s £ 4% 22 DNA £ 3
Lo PREE LAMAS BRFAS LFKATRECT £ I8 D

DNA #) = dr & e ends & o ;ﬁ—d ¥ bk R 24T DNA cdf 2 A2 R -

P2

#- A375.82 oz 11 2x10° cell/mL sk B 45485 123 51 £ 4 @ o (F b
Sis4e 2 A R R 1, 2, 4 uM ¢ Casticin # 4+ o 5 24 /] pFis > 4 » PBS
Frikimie X 4% Trypsin-EDTA & e R if o FRIFE e » B A A7 for &
TR g F P o BF Y > 2 K,éftj Fikfe e r PBSe LAt
PRS0 B TOUL T R o RFR T F LI
A4 RACETERL o B I0uL w2 2R & 60 uL F £ P4 7 £ 7%
POoRFAPEFIFLFRAL  RFABET EFRT o MO R TR
** Lysis buffer ¥ o & & s> #-gk 5 4 3 alkaline buffer ¥ <& 7 T /A2 25V ~
300 mA FiEE T A o BIAR SRS T 04 M Tris buffer - 3 % #-5 §
methanol © % K 5 A48 B (s g A0uL shPI % ¢ » I * ¥ LAk
BLELZ IR -

24



SRR B T2
r Eul

DAPI (4’-6-diamidine-2-phenyl indole) & — f&+% & ¥ £ 4 ®> € & - |+
g1 DNA Bt e /& (minor groove)sg & » % mfe k= pF g I A
Bt 22 DNA %74 (DNA fragmentation) ¥ 3R % o § ‘w¥e k= FH& & P >
DNA el 3 dp s + JeARBE o Tt DAPL &It g AL endd 5 o g ok

BHCELT BT 6 F R K5 AR -

F e

#- A375.82 fmz 12 5x10%cells/ml ik B e fEs 24 it s £ 5 ¢ 5 B
BEAEE 37C 5% CO2 1 % 407 » Fiwie phris » w2 1.57,3.14,6.25,
12.5,25 uM £ Casticin 4 RJL 1 » £ & 24 ] P (s - 2 ha £ 7
%7k 0+ £ 12 PBS % - 1% 3% Formaldehyde & 4 'C™ ® < - 12 PBS ji%
i 4v » Triton X-100 ImL (¥ w7 ) £ Ji 15 ~ 45 £ 4 PBS Fi% -
‘v~ DAPL Z & 2 B #F -6 F 55 30 » 481> & 18 J1* PBS 23 % 4 DAPI

A o J1* ¥ R BAALBRRT RAR -
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A~ ~ DNA %48 % i (DNA gel electrophoresis)®
LR

Bt k- opFiz € 7 DNASTAH IR &8 4 > H e ) DNA ¢ 4| 2
+ 180~200 bp » ¥ f5d # P~ DNA {5 o £ 54 T 48% > &Rl LF 1 DNA
STAI G G SRR RAP S § NRFE R (ladder)R 4 0 ¥ F5d DNA

marker * ¥ H @kﬁ‘}}\q %i’;}f (base pair)i =% o

F ok

#- A375.82 dmrz 11 1x10° cells/ml ek B EAE> 123G 447 - 1
Mkt %42 E 37C 2 5% CO2 8 % 8¢ » B phyis A m 2 1, 2 uM &0
Casticin Z 3~ g2 18 - i 24 - pF2_ 1512 Tissue and Cell Genomic DNA
Purification Kit (Gene Mark)## P~ DNA » #-F 5% jc 1 s g ¢ » 4 » PBS
Fikimre £ % Trypsin-EDTA & lm¥e R 5o f i {6 ehim®e 4o » 1 mL &3
% 752 Trypsin-EDTA ? ok i & #-toe e ¢ ¢ o F 4 50 48 o
E NN 4 ",’TT,} Fikter PBS P B S A EBEAF 20 o 4 ",fi ‘}Fiin’i’ {o #-tmPe
$74¢ > 4c » 700 puL PBS mix {4 # 1 eppendorf - . 10 §) » /| #3 F i
iAo~ 200 pl e sterile PBS s iR fr353 o 4 » 48 uL RNase A (10 mg/ mL) >

#E FE S A4 4 > 20 pL Proteinase K = 200 pL Binding buffer » /& fri=

w

5%~ T0°CHCis 4k > £ 5 10 » 48 (% 4 » Binding buffer ¥ > ¥ it ¢ 7
v STk VIR Segv D T0°CHe €04 f%) {84~ 200 puL Ethanol {¢ pippet
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393 > # % I spincolumn > 3 i &< 13000rpm > 1 A48 F 3 T okt
4¢ » 300 puL Binding buffer (% = J&f& ¥ £ 4r » 200 puL Binding buffer) > 14 3
Wy 1 A48 F R T G rd o 4 > 600 uL Washing solution, £ 14 % i# 3t
ol B4 e FRT R A 4~ 600 pL Washing solution, {12 3 i 3o |
Ahs o BB Y TR 335 Asm(L AT 2 Fehependorf) o R T
o k8o @ * 37 ependorf 3t~ 55°CY#-48 3 7|5 4 40 11 3% 2 F Ethanol -
Z A7 e jcd § o H# Aréhependorf > #- Elution Solution P~ | ependorf ¥§
# 70°C(= B sample X 50 uL ] 60 pL &) o3 38 1 3] 2 A 45 > oo
124t T RMER 2 DNA - 82535-20C » # DNA 5% -

#-DNA ¥ 6X DNA loading dye 12 5:1 * &];® 3 >loading 3 2% agarose
(1 g agarose ~ 50 mL 0.5X TBE buffer ~ 10uL Ethedium bromide)® > 12 100 V
EERANA40 b BB LT UV TR R -

# = . Agarose Gel fe &

PREUEN 25 ml (Small Tank) 50 ml (Large Tank)

1% 1.5% | 2% | 1% 1.5% | 2%
Agarose LE (g) 025 1 0375 1 05 ] 05 0.75 1

0.5X TBE (ml) 25 50
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1 ~ ek (Cell cycle) A 45
B 7L

Propidium iodine (PI)&_— & % =& % & > - B ppistE e a A
%A PLiT s & %A A 4 fmve Wx A chpd g PLE_E i 2 e ) Pk ke
B E A EHE K R0 ve 52 B e e e S 1 > 8 PL LAE ~ e 2
PWY od 3 Pl WU B mie N P A 4 4SS Tl T AR RN e iR
(Flow cytometry ; FACS) W iB| PI 2. % & » 327 1 svig e b DNA e}k i @

SRR R AR L

L e

#- A375.82 fwr B 2x10° cells/ml 483 123b 3 47 » £ #4324
Bl 37C ~5% CO & ¢ > Flwie pbYtis 4r » )k R 2 uM & Casticin
Bl o wBHEAURE 12,1824 [ o 2 S FREIBCFY o b
» PBS jFitim¥e » ¥ 4% Trypsin-EDTA i ‘w¥e i o (5 hlmsz 4o 2
1 mL 3t % &£ Trypsin-EDTA ¥ ok Ji » & #-lmibe e pldte ¢ o ¥
o S A4 2 “,fi Gt is g 4o x PBS ik 0 Hw 1500 rpm S & 48 E A4F 2
= "i“}%_}‘}%‘}‘ i -mie i - BRT - #ERF ~» 2 mL 070 %
P e T P ETREE Y 20T R o ¥ p g
4% i de x PBS ikt g 34 S b gEiR B A 4 x 500 UL
2. PL 4 2R w5k 30 A 48 (8 10 im N dm e R 8 7 4 47 0 Bicdp 14 Modifit
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LTR #4882 7 EJL A 45 o

# = . Cell cycle 2_ PI % |

KRt Lk

0.2 mg/mL CAT PI stock 1 mL
5% Triton X-100 10 mL
RNase (10 mg/mL) 2 mL
1X PBS 37 mL
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- ~ #1135 (Reactive oxygen species, ROS)"
P %L

1 #* 2°,7’-dichlorofluorescein diacetate (H,DCF-DA) f-im?s p — i@ ¢
F T A= F & Kp|& ROS thad 4 - HbDCF-DA ¥ % 3 mPe N » A mb2
AR T FEfig e (esterases)3 ¢ figit (deacetylated)® 7 = DCFH > DCFH & ;=
Wi e A F]m ALY iz ? o DCFH#E ¥ ¢ L H,O, % @ ) B 5 §
P DCF> & B & psmtle > fI* Ve RAa 17 ¥ L& {7 pF W

e HyOp ek B o

e

#- A375.82 %z 12 1x10° cellmL ik B 45485 123 451 £ 4 @ o (F b
fis 4 w10 2 uM 6 Casticin AJEZ 1,3, 6,9, 12 -] FF {8 o 4e » PBS ik w2
#41* Trypsin-EDTA # 'm* fif o FRiEse» | mLaus £ 47 for i
e O R A F Y e R F AL 1500 pm 0 5 A b e g A i b
»~ PBS £ 4w 1500 rpm > 5 4 4 o 4 '} ik {5 4 » HoDCF-DA > i £ 45
3163 37 CokigH? F L e RfsE WinVime RA 7 e 3 °

10000 #f m#s & 12 CellQuestR #c# 4" 47
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RS NT = (Mitochondrial membrane potential, A ¥m)®®
F %R

DiOC; (3,3’-Dihexyloxacarbocyanine iodine)#_~ f&7 7 i ‘m%e %> & —
MEE T R M AP > DIOC, flmPe Hop ¢k cns ¥ 0 F i ) ke IR
i HFkRR E’ﬁgi%?&? YRR T S MET AT AN o M
BOOEss o 2 Lo ¥ U F we - hEg 2 o T et R RT

TR Ry RS WRLL g i

F e

#- A375.82 xmre 11 2x10° cells/ml ek B3> 12 G 4 - 1
By &R 37C ~5% CO, 8% $7 » Fwiepbtis & B4 2uM
Casticin # 4 iJZ 6, 12, 24, 36 /| FF{s o 2 (S #-F R T g @ o 4o
» PBS ifik e ¥ {1 % Trypsin-EDTA i tm¥e & 5 o4 » 1 mL i3 % A&
Trypsin-EDTA ¥ ek J& > I #-‘w % 4T 1) ,43,.\)? voo gt 23 ﬁ; i = IETIDN
PBS £ grw > E4F 2 =t o3 "/T‘ iRt #dmre drH B E A B4 » 500 Ul 2
DiOCs %4 (3 ¥ %% — 4 blank # 4c %% % 4c %A > ¥ 4 » 1ml PBS ) >
37°C-kip ¥k > 30 ~ 4afs P~ sample I transfer T FACS ¢ ¢ » i3t

dm e R g 10000 $E wre 2 47 F £ £ 0 B f8 2 CellQuestR 4t 88 4 47 #icdy

31



- = ~ Caspase-3 /&1 @
F %R

f1* Caspase-3 substrate (PhiPhiLux-G,D,) & # % = w% 4p B F-v
Caspase-3 2. A& # > PhiPhiLux kit AF ¥ - fd 7z 7 ¥ k¥ TL eiAf 5

(amino acid sequence ) > @ % i* 2. Caspase-3 ¥ 1A f&# Vel fa B 7 2. 4F 21

Bo#@z Ry ik g st RER D B CEAEAR

7Pl A& 24 Caspase-3 B~ 4% % o

P&

#- A375.82 fmre 11 2x10° cells/ml sk B #fE> 12 3t 447 - 1
By A4y 37C, 5% CO, 22 $0¢ » Fhorepbitis ~ 5 2uM e
Casticin 2 4~ AJT 12, 24 /| P15 o 2 (581 Fif el dts § ¢ » 4 » PBS
Fiklmre 4% Trypsin-EDTA i fmfe & % o RiFis chmie e » B AR Y
Trypsin-EDTA ? ok Ji » ¥ B-lofe JcFI3c ¥ 7 o ¥ Hs 5448 « 3o
= 3 % i Fik4er PBSE T4 2 o 2 Vf# ,%‘,,i? FESSLEE L FETEEMIN
10 pL =7 Caspase-3 substrate » & £ 353 (5> 37C-RigH P F B 1 FF o &
Jeté o bc o PBS £ 04 1500 rpm 5 4 Bt » 04 f b i is o 45 F 4~ 500

uL = Flow Cytometer Buffer » £ transfer T FACS ¢ ¢ > v e iRz

10000 ¢ s #z & 47 Caspase-3 7& 1% » {4 12 CellQuestR ## 4 47
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L= v & > ELE 2 (Western blotting)”

o MR F I RBLE BG TR o JEd B LA R
FolEG &- gl gy iy Fohs 1 > £ 1+ 3 Horseradish
peroxidase (HRP) e = % F 8 &2 - S B8 i % & - 41 * Enhanced
chemiluminescent (ECL)% ¢ {4 > %’%—’ d Rk Fafgibkn 22 gL o KiF

ﬁ%&%%ﬁﬁéaﬁﬁﬂ%ﬁﬁﬁﬁkwﬁ?u%ﬁ}é?%mﬁﬁ%

(1) 39 % % P~ (protein extration)

#- A375.82 ‘w22 121 5x10° cell/ml sk B 42465 10 cm 32 % 45 ¢ > (b
118 A w12 2 uM & Casticin 2 47 g2 6, 12, 18, 24 /| BF{s o 4t » PBS e
fore I 4% Trypsin-EDTA 8 ‘mPe J 5 o FRaF{s4e > 1 mL g & A&
Trypsin-EDTA ¢ ok Jig & #-lmrz e b T 3o ¢ ¢ o4& % 12 3000 rpm 3g-s 5
VAN R N N O %j o fvr 1mL enPBS #-iwie # 3 1.5 mL e 4
s P o JRF A 13000 rpm 1A 4R o B {82 u//Tj_L At 4o 400 pL
11 Lysis buffer (PRO-PREP for Cell/Tissue)e & P& im® & e % & LT H 4 » 0
£ o - 4p#& 2.5x10° cell/ml ihim e #cH 4v 200 pL <9 Lysis buffer o #-io ¥z /2
£ s E30-20Crk4a® 24 ) pFie 13000 rpm dgw 10 & 45 o B~ H + ,%’-,, ¥
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- B SRR TR

(2) 30 FehIE A 47

2 Bradford ® £ /2 T& > # * #52 & v F=v (Bovine serum albumun ;
BSA)ii i R # S fe d 7 ek B e 518 > F]* Bio-rad &2 &% &R o ¥
AR R £ N ERERE R EIDI PR 06 BB EIT B
% % A 5 & (ELISA reader) 2% & i@ 0.D.595 nm T jB| £ H w2 sk & ¥ 1 R 8
ook (E A R 0 & (standard curve) o R AR W R PR M E b #2 3\
BRLE - RARSEBRESF r MY WD AR T R Fd FER -2 T30

@ > 12 O.D.value (Y) ¥ 3¢ kR gml (X) » & 148Fm > 2% y=ax+b >

R2 & & 4%:7% 0.99 -

(3) SDS-PAGE 4 7

B Afe® SDS gel > #-F-d FAI* 1%SDS Hf# & #77 )k & £ B~ 1 20 uL
£ 5 uL cprotein loading dye i® & 323 > 12 90°C 44t 10 » 48 o > A
4¢ » electrophoresis running buffer {& » ** & & © 4 %] 4e » f 30 R &2

&+ B4p 7 A (marker)® MR F-d FTA R o TR 80 volt R4 0 R

r

-1 iF stacking gel 2_ {4 » 7 /R#A T 110 volt B F| % # 3| E R=his ik o
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(@) =

A H#-F-v B B (PVDF membrane) £ g 3% 72 3+ transfer buffer (2
Gdod )¢ o BF o RRAN S RA SSDSHEE ~ Fu TEEE R
BB EAE@gEd? o P B Gy FEGW? 27 UG 508 o B
% % # 1} transfer buffer e F 4 ¢ > F-9 %G » T & > SDS %
oo f e 2100 volt :& (78 F 1 /] pF o
(5)8 % I

RN NS R FRRE TR SR 2 S e

PBST (0.1% Tween 20 in PBS)i% 3= F# %1 &2 ¢ 433 o 4 » blocking
buffer (5% Fat free milk in PBST)#- % 2 /| FF> ¥ @ % o A #E 3 b Fv 3R
ARG L AEZEE - PR Lo F I PBST Fik S A
3 fe4er 1 il 4CHE R IR - vz 54T 2 PBST ja e
WS A ks 3R i 2R TR T A L) B Bl iE Br o 1y PBST
FRREET RS 4B 3 T o B s M Erotyr ECL kit G BIR £ F 0 © R

HEA AN AP R TP R kR PR o
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% w . SDS-PAGE T % # (Separating gel)2_ fic & £2 ‘& =

PR 10% separating gel | 12% separating gel
ddH20 9.6 mL 8.6 mL
40% Acrylamide/Bis (29:1) 5mL 6 mL
0.5 M Tris (pH=8.8) 5mL SmL
10% SDS 0.2 mL 0.2 mL
10% APS 0.2 mL 0.2 mL
TEMED 30 uL 12 uL

% 1 .SDS-PAGE } % % (Stacking gel)z fiz % &2 & &

P 5% stacking gel
ddH20 4.06 mL
40% Acrylamide/Bis (29:1) 1.02 mL
0.5 M Tris (PH=6.8) 1.66 mL
10% SDS 66 mL
10% APS 33.4mL
TEMED 30

+

# = .% % b=k (Electrophoresis rinning buffer)

KRS Lk
10X TG-SDS buffer (25 mM Tris, 192mM 200 mL
glycine, 0.1% SDS)
ddH20 1800 mL
% = 4% F % =% (Transfer buffer)
KRt Lk
Tris 45¢
Glysine 216¢g
Methanol 300 mL
ddH20 1200 mL
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L w ~ fgE ¥ k7 ¢ (Immunofluorescence staining)’'
F %R

1 * FRERRE R B— e B me N BT R WP B0
FRé j*?%’ d = % Fukl i3 £ Fluorescein isothiocyanate (FITC) % & e 3¢ »
Pt A ey R AR e p e B Ao AR - e PR o BRI
£ = "} B icdk. (Confocal microscope) % & k& & I eni-2) 18 v fev B e

FENESETIRLE o

sk B F T 10 em’ B & F Y 3 F 4 A375.82 dwe 12 1x10° cell/mL
ik B AEAEST 10 cm™ 32 & 45 P o FREYES A W12 2 UM £h Casticin AJZ 12
e Bl B 3 0n PBS RiE 0 1% 7 R (Methanol)#-kmfe B 0 1FH
20 %~ 45014 PBS e 3 =0 £ 1% 0.1%¢0 Triton-X 100 7% 30 4 4% 12 PBS
3t r - By A A (50~60 L)k ff X oPBS i3k L T A4

FA-BPRIPBS  iFiR3 X 4T A4 L RE TR AP RAE -

Bois PBS e 3 7 A4 £ 03 R Y TR 7 & R R BT

5

37



L7~ # B AR ROS scavenger
P %L

R e LB XD F RS PRER FRwe R o AT R
N-acetyl cysteine (NAC) % 5 ROSA # e #7#] » N-acetyl cysteine & - &
L-cysteines? N-acetyl #74 # > L-cysteine % %2 p Glutathione & = il » *%‘

d ZF b 7 e Glutathione & = F L &k *% . ROSe2 = o
ARy

#- A375.82 fwre 11 1x10%cells/ml ek B #4850 96 3L a2 % 45 ¢ > £ 4w
2 pEMTTS > TR AT S5 mM aNAC = | FF{s » £ 4 » JE B 2 uM 1 Casticin
FEremag ¥ F24 P4 LR £ 2 4o 200 pL shMTT (0.5 mg/ml)
A F R R R 35 ) IS 0 A 0g LR I 4 ~ 200 pl 9 DMSO @ 3 4
71 formazan & & 47 7% f# 4118 » £ 41 * ELISA reader ™4 570 nm ¥k & > 14

Bavkmie dng E 5 o

38



L2 R T A 48P 2 (EMSA)”
LR

EMSA 5 4531 protein v DNA % & 2. 2 /2 o Jp &~ ¥ 4 Nuclease *7 2 2.
HEC 0 T 5 protein fo DNA B & &0 5 » a2 32 | ¥ BLDNA > ¥

b Bk protein 4 2 WA TR {T A 0 A g s P E o F DNA ¥

T\4

BEAFd B  @r ABRSe4 KiK. AF & 11* NF-«B ’ff'z%ﬂﬁi'ﬁ\;?v ¥
TRINAL G E PP Mgt 3 TR F B — ] ERIF & 1 g-32P 4T 8 e

fn¥z e Nuclear extract * J& > 1% AR T AL PFEBE A G & hfF 4o

R
i¢ * Nuclear Extration Kit #-¢ pJ2 i Casticin(2 uM/ml)skm % J& B~ )

F2 39 > P~if § e9& 4¢ » reaction mixture ¥ > = 4 % 10X binding buffer,
Poly(dI-dC), 10%NP-40, 1M KCI, 100 mM MgCl,, 200 mM EDTA, 10 nM
labeled probe o ** 30C & & 30 4 48 > 4 » 5X loading dye > i » 6%

polyacrylamide gels > 120V 7 & 2~3 /] FF o § B = FF £ f|* transfer system
## % >* Nylon membrane + - #;# = = FF12 UV B %+ Nylon membrane > i
DNA { “c*f % >t 5+ o Blocking buffer % 15 # 455 > £ 4 » 7 7 conjugate
i1 blocking buffer # 15 # 48 o £ §|* wash buffer 7 5 » 47 = > & {2

* substrate equilibration buffer # 5 4 48 > 2 (& F/R T o
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-+ =+ 9 pF 2% PCR (Quantitative PCR Analysis)™

BRI

NS

BITPCRIPPF » L 4c » — Bi7 22 DNA 5.3 4 cndf 440 L 4F4 2 4 %
kffiz o § 4452 7 4 DNA 42} p5 > PCR ¥ =t ficd% 5 ' DNA JE R A% %
AR R ke ARG o IR FEP R R E D hF kR kR TF HPCR
A W= B x ¥ L% threshold cycle o 4 DNA #h &k R A% 5 P > & 1 fi®
i threshold cycle F FIFEH ey L5 & - F]pt | * 2 ¢ 5 DNA kR &

threshold cycle & & v e £ 40 > ke 8 4 X ok S0 DNA k& o

Pk 2

#- A375.82 fmre 11 1x10°cells/ml ok B gt 123 452 %45 ¢ > 4 5
& Frmre pEAtS 0 £ 4o 2 kR 2 uM e Casticin 4 A2 12 ] PF{s o 4e 2
PBS # % m7 & 4| * Trypsin-EDTA i kme %% - g~ PBS #Fi% 2 = 14 -
% P~ total RNA » 3 % % RNA & #45 % cDNA- J]* § ¥ kflzof ¢t =

PCR > 12335 & % 03 2 %4250 cDNA 73 5 £ -
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IR A 1
PEHRESF N TEHEEE L (meantSD)Z4 7+ 0 @ * Student’s t-test kA z_F
R LR o p B3 0.05 FFRIGLE LG AR AR Mk

4 =
Zeom 2 e
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SrF 2%
% — & Casticin $ * 57 2. ¢ % % A375.S2 ‘m¥e 7| g % i
AR EEAER I F B A3T5.S2 meigiER RIER 157, 3.13, 6.25,

12.5, 25 uM ¢ Casticin &2 24, 48 /| FFis » & % ig) 2 3 0 £ A il ds

FTE ‘%-‘)ﬁ%’fmﬂéﬂ;* VORI mr IR B me g ﬁ‘fﬁmiﬁaﬁlf
@ E BB A EAS 0 ¥ 4 Casticin BER SR T T B Rt hd 2 (B
B)-
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L

Bl 1 . Casticin ¥+ A375.S2 ‘m?z 7| i 48 -] pF2_ % i
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% - & Casticin $ % 582 & %% A375.82 ¢t ¥ & § ‘wve HaCaT 'm% %5

L% 5 B8
o 15’\'%&

% MTT assay iPl:# A375.S2 w2 k22 HaCaT w?2 $k % Casticin ;5 %

=+ o
T3 Vi

B AR %R Casticin e 24 (Bl-L) ~ 48 (Bl - )] P

L

A375.82 ime ind Mok SEE R Rt @ H b DR FPER R e 5 S
4 Wg2 T § ¢ HaCaT ‘w % th e igZ % I Jk B Casticin # 4 ¥ 32 % 24 (]
1) 48 (BlL) | Fis > HaCaT me thz 55 FBE R A B R T o 12
0T A375.82 fmi kT > HaCaT fmie ke e X B A i F o &% &
7 Casticin % 4 $13° 2. § 4 7 ' %% tk A375.82 lm¥ chd #okk B 3 A § & 1f

1% (Dose-dependent)£2 p¥ ¥ i% &7 |+ (Time-dependent) R % o

44



Gl viability (%o of control)

1

1

20 - y = 0.6769x2 - 15.454x + 100.71
00 - IC50=3.84 MM
80 1
%
60 1
40 -
—e— A375.S2
20 A —o— Hacat
%

0 1.56 3.12 6.25 12.5 25

casticin (uM)

B+ . Casticin 3% A375.S2 &2 HaCaT ‘w¥%2 24 -] & fm?z B2 5o 12 MTT assay

D ERPle 3RS o Py A RE TERERL S Ty

student’s t-test kL2t 4 47 » * % 51 p<0.05

Cell viability (%o of control)

-

N

(=]
]

-

=]

(=]
1

B+ -

60

40

0 1.56 3.12 6.25 12.5 25
casticin (uUM)

Casticin ¥+*% A375.S2 ¥2 HaCaT 'm*®e 48 /| pFim®e 8258 o 1 MTT
assay 2 Heiplimie A S o P BB A R ToE g R
% » ¥ 12 student’s t-test ¥e3t 4 47 0 * & 71 p<0.05
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A5

%= & £ % #F% (Comet assay)

/17 DNA 48 % (DNA damage):r42 % - 4§ DNA <3 m A& 4 $74 pF >
I RARIZS FORETR 2 & 2 b BB DNA # ks L4 B
Lo by kARG o L L ek 2% DNA adf g R
A375.82 fmPz 53 1, 2, 4 uM 5 Casticin Z 4 £J2 15 > 7 {8 &% ¥ Casticin

Bk RS B w5 B AT R AXP BE (Bl 2 )0 & & fwe £ 3| Casticin

F i RIL & & 2 DNA A 2 873 &2 £ 4 et -
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Positive contral
0.5% oH-.O-,

5 -

(B)

=
1

w
1
-

N
1

[
1
H

Comet length ( folds of control )

—]

1 2 4 Hy0»
casticin (uM)

Bl = . Casticin > A375.82 ‘" ¥ k2. % o (A) F|* 5= ;% § L kg
7
B TR T AR o B) w2 BV F L E

A RE T @ R £ > ¥ 2 student’s f-test Se3t A 0% 4 1 p<0.05
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% m & DAPI 4 ¢ ;# (DAPI staining)

DAPI (4’-6-diamidine-2-phenyl indole) & — f&+% & ¥ £ 4 ®> € & - |+
¥ DNA #3838t 9] & (minor groove) & » 4 ‘w#e k= pr ¢ NG J
Tt DNASTH 2R % o 3 & FF ¥ KRG ™ BT chy K3 R AR5 -
% 77 DNA %74 e 2545 B € o A375.S2 'w% 18 # I Jk B 1 Casticin % $»
RS > VHEREFEAM B LR RAP MR (B =) &7 DNA ¥

B8 PRk SRR R ARP BE -

6.25 pM

- = . Casticin %% A375.52 fm% % ¢ Ftfh 2 I A375.52 % 11 7
Jk & 2. Casticin &2 24 -] Pris o % (]2 ;8 & L ics TR E 4

I FREZ R h k-
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7 & DNA " 48 7 & (DNA gel electrophoresis)

F1% R R A0E 2 R ES R it 2 DNA B 2 AR A 1T R
wre = apFiE € 7 DNA %743 %3 4 > 2 DNA #4747 5 9 DNA
ladder #% 3 o A375.S2 ‘wm?e i+ F )k B o Casticin # $ £J2 (8 » ¥ F IR
STEFERAAcH DNA SR PREOLAR (BLe) A& w1
Casticin # e JL (5 » % p W DNA & 4 <L 3 -

casticin (pM)

Marker 1] 1 2

3000 bp
1500 bp

500 bp
400 bp

100 bp

B+ » . Casticin ¥+ A375.S2 ‘w? DNA 72| 2 3L % o §]* DNA "} 883 A id

2] DNA %72 2 3. 4 o
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% > & Casticin #4~ ¥+ 2. ¢ % % A375.82 e ¥ 32 5

2)% 558 e R RlAnse b DNA 93 B % 1250 oot 589 s F o
A375.82 e 11 )k B 2 uM 1 Casticin & 32 % 12, 18,24 /] PFis » d A4
Bl7 20 G2/ M et Gl F AR i £ 7 e (Bl-7)-d 21 B{

v R e

Il NiRFAGY MBI (BL>)-

?m\“\
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Eg]._l.

(%]

Castacin (2 uM)

] /G1
B
2]
7]
1Sub-G1 s /M
: 4(; B(II 12'0 6'0
Channels (FL2-A) !
contorl
G2/M

Number

L E
80
Channels (FL2-A)

18 h

. Casticin ¥t A375.S2 wm¥?z i¥

Rt

12,

120 -
100 -
80 -
60 -
40 -

20 -

Cell phase distribution(%o)

7

18, 24 /| Pris >

G2/M

psgiv o 12k R 2 uM ¢ Casticin # 4

80
Channels (FL2-A)

12 h

G2/M

<

I
=

51

80
Channels (FL2-A)

24 h

N G0/G1
/s
N G2/M
1 Sub G1




= & & 3 B EREIE3t Casticin ¥ 2 ¢ % %5 A375.82 M ik ) v £ IR

% o DNA X35> ofe 3 8P € i20F > 1 d = & 2hi2 LR G2/ M phase
BEAR B By F AR o0 BB % F T Casticin 4 § 5142 G2/ M
#p enfp B 3¢ Cdc25¢, Cyclin A, Cyclin B, CDK-1 3¢ F 43R E 7" &
CHK-2, p21 v £ &+ = (Bl+ - ) &7 Casticin 4 5142wz T i) %
i ** G2/ M phase £ 454 CHK-2 7% i » i&@ #r4]™ % Cyclin A & Cyclin B
IR > ¥ P Casticin 245 ¥ 3% % A375.82 wmfe chimie ik 8 i2F A

G2/ M -
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Casticin 2 uM

1.00 2.10 3.05 4.94 7.98
==

1.00 294 4.72 4.96 5.04
1.00 0.90 0.38 0.97 0.91

Bl-- = . Casticin ¥/ A375.82 ‘w2 ik B dv chd LB o 12 2 pM &0
Casticin Z 4 A2 A375.S2 fm#z 15 » 4% & = % BLZ 4P| e 1%

BAL Iy hA LB
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% N & Casticin ZH ¥ 2 4 2% A375.92 m%e &2 4 &% P

B (Reactive oxygen species, ROS) 7 58

A375.82 & 12 2 uM e Casticin & w2 fs » 5 1, 3, 6, 9, 12 /)

P

o I SN amre ik 1R DCF & £ & » L% ROS flmPe p chdk LI

o

\\\

¥ L E AR DCF ¥ N’IC"E/]}F'H'Q‘-:'F AR R e bR (R

A) o B %A Casticin 4 ¢ Ba8 e E1LE H 5 o

(A) (B)
=]
[m]
] -
] :;200- #* ik
| 3h = T * #
?- \ s T L
; / = 150
contorl f i =
>
[ <
3 Z 100 1 T
v 2
=
=
s 09
v
-
3 E '} L] L L L] L L
e 0 1 3 6 9 12
102 i 10t
AOS Time (h)

~ . Casticin $f3* A375.82 ‘% & 2 B2 % + F R 5 -A375.S2 mbe 11 2

pM hCasticin &2 i 1 * k3 fm e iR BLEROS timie p ek IR o
(A) imslme RELE ROS tim®e N £ LA 47 8] © (B) ROS fimee p
%l&;ﬁf“@’?'%giﬁ-”:i@ ‘f\ﬁlfﬁfﬁ"%’}’g’—ﬁi’ill

student’ s 7—test st 447 0 ¥& 7 p<0.05
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% 4 & Casticin Z 3~ 4+ 2 ¢ % % A375.S2 ‘m*e Fr| 4 B
ROS scavenger ( N-acetyl cysteine -NAC ) =32 58
R RF e A FLLIF RS DR AR 0 AP B
%’%E’ N-acetyl cysteine (NAC) # s ROS & 2 5% &l - A375.82 ‘m% 3f L fe
7 5SmMNAC3,4 | FFis > ] 4v Casticin Z4 ¥t mre 2 (7 E - Fohid %

FIR > E5SmMNAC LA thimi e 2w 3o 3P R D (BL4)-

120 -

100 - = i

R
=
1

Cell viability (% of control)
=2
_{
j

40 - -
20 -
0 T T T T T
Casticin - - + + +
NAC - + 3h 4h -

B+ 4 . Casticin 2 4~ 1>+ A375.S2 'w?e # B 1 3r 48] NAC 952 582 A375.S2
w2 k{8 &JZ 5 mM NAC % 2 uM ¢ Casticin Z $» > e g
o Fo%Eyp =4 RE ToE e g EL > 721 student’s t-test

&

H A5 0 * 4 7 p<0.05 o
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% L & Casticin Z 3 ¥ 2 ¢ % % A375.52 wmie MW T =P B
(Mitochondrial membrane potential, MMP, 4 #m)
A375.82 fm ¥z 12 2 uM nCasticin % 1~ &2 {4 > 518 6, 12, 24, 36 /] pF s >

FI i dw e & B DIOCs ¥ % B kBB R T =( APM) % o SEF
SR & e AL DIOCy ¥ X 28 F T adbF (Bl L) &% &1

Casticin # 4 ¢ 25 A375.S2 fm?e PR MR 40 8 2.7 % o

(A) (B)
& 0.
= 12h
Y / _ =
= ] . ' }f 3
s 0 contorl 24 h < 9 *
s ] :__-,E-
Qo] .
oF- <
] S
] by
S e
¥ -
|| m-
- -I {] | | ' | |
10 0 6 1 MU ¥
MAP Tine (h)

Bl= . Casticin %13 A375.82 ‘me o S M T 1 h8 58 o (A) s 0
Tiﬁ”%fhi/a\*%g] (B) «L_ W"s—ifiﬁﬂ%“iﬁﬂglo?ﬁg&%
Mz EAFRH T E e R L > 30U student’s -test B3t A 4T 0 ¥4

7 p<0.05
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% - — & Casticin % 3 3% ¥ A375.S2 % % 3| Caspase-3 activity 18 58
Caspase-3 SE M F A i s w2 %= miﬁ ez — 1 SN e kR
PhiPhiLux > ¥ % % & 4% 38 % 57 Caspase-3 7% |23 4r o % ¥ a2 Casticin
Z o o A e 4c 0 Caspase-3 75 15 fjﬁaiﬁr‘é o Casticin % $» ¥ 11 3% %
Caspase-3 & tE» 12— # gl Casticin 24~ 7 5142w k= o d F
i % 17 40> A375.82 fmre (51 2 uM 2 Casticin 2 37 g2 12,24 /) FF2_ {5 >

Caspase-3 crig L ag & P* 8g 3 e (Bl= - - ) >

(A (B)
=
2
- 180 -
- 31601 f
” ~ 10
9% E 120 - *
X o)
p J
ok T
o o w0 o oo
Caspase-3 activity Tine (h)

Bl = - - . Casticin ¥ A375.S2 ‘m?2 Caspase-3 =485 - (A) caspase-3 /&%
247 o (B) caspase-3 &2 B i“ B o 7 Sk¥kIp = A R

THmE B R L > U student’s -test Fuzt A 47 0 * & 1 p<0.05
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% L - & $£3% Casticin $F A375.S2 ‘w2 & 4 ‘m®% k= 2_4p R 70 £ IR

#-fmre 12 2 uM fCasticinB 2 ¥ % & > L 8LE A T RIEEF (520,
6, 12, 18, 24-] P& chdv 4 9 5% % % 77 ¢ Bak ~ Bax& 4 + = ehffa)s o
Gd fo AR Y FBAT e = 4a B 39 ¢ AIE, Endo G, Cyto c2 LB+ F P
Bent 2 (Bl= -+ =) Cytochrome c ¢ 51427 #5e1—- k 5|eCaspasers i >
R EEEFET T T HenCaspase-9£ Caspase-37 a4 f2enia; (Bl= =)
L ¢t anti-apoptosis 3¢ Bcl-2, Bel-xL, Mcl-1, x-IAP# L& 7 "§ ¥ i 2 % 4~
PEF A FRETE (B L)oo

Casticin 2 uM

0 6 12 18 24 ()
1.00 5.08 1001 050  18.14 \
Endo G
Bax
Bak 1

Cytochrome ¢

1.00 2.02 1.32 1.58 247

1.00 0.90 0.88 0.97 0.91

Bl = -+ = . Casticin¥tA375.82m 2 R4 4p B F-v % IR o A375.82m%e 14
2 uMCasticin/aJ2 18 » 186, 12, 18,24 FFis » 1% & > & 8t

ZERRIES APM e AIRF o
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Casticin 2 pM

0 6 12 18 24 (h)
Procapnses [ |
1.00 1.25 0.99 0.82 0.97
Cleaved-caspase-3 - 4
1.00 1.11 1.27 118 2.32
procasprsc-s | ——
1.00 0.92 0.89 0.75 0.77
v
B-actin
1.00 095 0.92 1.00 0.91

Bl - + = . Casticin¥tA375.82m?s 2_‘m% % - 4p B F=v % TL-A375.82m%z 1/
2 uM & Casticin B 32 (5 0 £ B 6, 12, 18, 24 /] B {5 >

FI% &> BBERRIAES APM B 2 AP -

Casticin 2 pM

0 6 12 18 24 ()
Bel-xL |‘ — — - -—r-l
— v
1.00 0.71 0.51 0.63 0.55
T B S T = Tk o R
Bel-2 v TR s, P i A
1.00 0.81 0.32 0.49 0.34
v
1.00 1.15 11 0.69 0.45
x-IAP |m N e b |
1.0 0.77 0.70 0.48 0.40

1.00 1.01 l.02 1.03 1.01

Bl - -+ v . Casticin¥fA375.S2m%s 2_FLim? %= p B B-v % TL-A375.82'm%s
12 uM eCasticin/ed® {6 » 5386, 12, 18, 24/ pFis » 4] * & > &

ik W RIS AR D AR
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%L & LB ¥ kR d FitCasticin¥tA375.92 e ¢ A= dp R F-v

FI* LA F XL 22 PR wE P o DA REB TR G - 112 pM
cCasticin 47 &I A375.82/ m % 12-] Pt » 1 L B & Sk 4 & 7 & e YRR 4R
BE-FHRESET - § o LB JL12/] P2 18 AIF (Bl= + I )frEndo

Gl L)% £ehd R fitkz me Fo o
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Casticin (2 pM)
PI

G A kR BLBRAIFGNA LB EH - A375.82m% 112 M
CasticinEJZ » ¥ LB 12/ pFis » BLRAIFHE B EH o

Casticin (2 pM)
Endo-G - FITC PI Merge

WKL d EREndo Gehi B EH - A375.S2 Mm% 12 uM
sCasticin/ed > T SiE 12/ PFiS o LR Endo Gendk ZLET 45 o
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% Lt w & CasticinZ 1~ ¥ 2. ¢ % 5 A375.S2 w72 Caspasedr+| | #& /Pl w72 13
B
0 %P wie §_F) 5 £ F| Caspase T3 8 R me = > AP B iE
d Caspase-3,-9,4 2+ Caspase #r#|#| a5 FE %] o A375.S2 ‘w e 3f L g2
B 4 1 Caspase #F #| # (z-VAD-fmk, 20 uM), Caspase-3 #r #] |
(z-DEVD-fmk, 20 uM), caspase-9 #r+]3|(z-LEHD-fmk, 20 uM) 4 -] pF {8 » £
A 4v Casticin #2H fwie 274 % - FHR S *# MR 5 z-VAD-fimk ,

z-DEVD-fmk, z-LEHD-fmk 3¢ & 52 chfm 2 2_ %% 1375 F P &g endk 2 (B =

=)o F %77 Casticin ¥ 1% 6 Caspase 3% # A375.82 ‘mPe fhim? A= o

=
=
=
'l
[
o

=]

=]
'l
*

=
=
'l

(]
=]
1

Cell viability (% of control )
=3
=]

D LI L} L L] 1)
Casticin
z-LEHD-fmmk
z-DEVD-fink
z-VAD-fmk - - + - - - 4+

[
[
[
o+
D4+
+
_I_

Bl= L = . Casticin$f A375.824n % Caspasedr$| | i % 7% i& 8, 8 o F 5% fcp
Wz EAFRE T Ee R T § Ustudent’s t-testiiit A 4T o ¥

% 7 p<0.05 -
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% -+ 7 & Quantitative PCR Analysis#f 33 Casticin¥t A375.S2 % & 24 /&=
P B 3-v 2 mRNA £ I
| * Quantitative PCR Analysis#£ 31 % A375.S2%m %2 &322 uM Casticin 2
y i
¥ 2_1s » AIF, Endo G, Caspase-3, -9 mRNAZ L& - F % 2% 871 a2 uM

Casticin# 4~ @2 * Endo G, Caspase-3, -9 mRNA# R 12/ p=3 + 2 chf-

l?j (g]_’_ L ,\) o
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(A)

Primer Name

Primer sequence

Human caspase-3-F
Human caspase-3-R
Human caspase-9-F
Human caspase-9-R
Human AIF-F
Human AIF-R
Human Endo G-F
Human Endo G-R
Human GAPDH-F
Human GAPDH-R

CAGTGGAGGCCGACTTCTTG
TGGCACAAAGCGACTGGAT
TGTCCTACTCTACTTTCCCAGGTTTT
GTGAGCCCACTGCTCAAAGAT
GGGAGGACTACGGCAAAGGT
CTTCCTTGCTATTGGCATTCG
GTACCAGGTCATCGGCAAGAA
CGTAGGTGCGGAGCTCAATT
ACACCCACTCCTCCACCTTT
TAGCCAAATTCGTTGTCATACC

(B)
2.5 1

2.0 -

*

1.5 A1

1.0 1

0.5 1

Raw RQ(Realative Quantification)

0.0 -

mmmm () h
* 12 h

Caspase-3 Caspase-9 Endo-G  AIF

Bl= - ~. Casticin¥A375.82 % /%= F-v 2 mRNAR 5 o 4] * Quantitative

PCR Analysis# i#]AIF, Endo G, Caspase-3, -9 mRNA % L& - (A)

12K therprimer © (B) mRNAZ ILE 2 £ IV B - F S #cdp = &

A FRH T HE R T > Foustudent’s t-testiiit A 7 0 ¥4 ot

p<0.05 -
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%L 2 & 4534 Casticin $ A375.52 % NF-kB 2} #540 B 3= 4
Hotm e L 2 UM iCasticin RS £ A1 § 2 & Bk 4T ASLEF (520,
1,3,6,12/] pFendeo £ o F B % % B orp-lkk, p-IkB3-v 3 T % cnii2; (B

= +4)e

Casticin 2 pM
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