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ABSTRACT

We have done a screening test on the examination of anticancer effect in
various components from natural products, Chinese herbal medicines and plants in
Taiwan in the past three years. In this project, we have screened more than 250
compounds and found several active components, such as the CMB compound
from Casearia membranasea (the 1% year project), the clerodane diterpenoids
JCMI to JCM12 from Casearia membranasea (the 2™ year project) and the % 52
% compound, bromovulone III and YCS-IQ (the 3™ year project). The anti-tumor
activities of these components have been examined in several human cancer cell
lines, including hepatocellular carcinoma HA22T and Hep3B cells, non-small lung
cancer cell A549 and hormone-resistant prostate cancer PC-3. The anti-tumor
mechanisms of these compounds have been identified using several biochemical
analysis methods. Most of the studies have been published in these years.
Additionally, the genetic identification of the parent sources of these compounds

has also been finished.
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b g & 1 L7 90> 12 RPMI-1640 5 32 % i
*t4¢ 10% FCS » Penicillin ( 100U/mL ) % Streptomycin ( 100pug/mL ) -
Btz AT TS5em’ 2 R A ¢ o % A 37C IR i U F 8 95% air/
5% CO, » & 2-3 %:h%— TEER xi.sm’?é'w;% (8o 1:3—1:4¢h
AR RS SRR MR AR 1N -

= ~SRB p| %2

FlF 3 kT Fmehd L iEd o TR T ES NP SRR B
w52 &t 96-well 3 & 4 (5,000 cells/well in 5% serum-containing
medium) - 5§ 24 ] PFaPRFER A 2T B ER > 8 B iTh 48
A BE o Bté il TCA (final 10%) kB T imre ¥ 3% 0 F B » 322 8T
4v » Sulforhodamine B( SRB )solution( 100uL at 0.4%( w/v )in 1% acetic
acid )10 4 45> 1 12 1% acetic acid /£ = =X T kb §7° & (¢ 12 10mM trizma

base 7 f&m¥ > ¥ 515nm jp| %Ak o
~ Hoechst33342 % ¢ % (In situ labeling of apoptotic cell)

Hoechst33342 # k% ¢ » H mIZF J|* Hoechst33342 ¢ &7 AT
rich W DNA F B2 &g > § w2 (7w k= iz » 44 18
§ 7 RHFHB I G > “TrL i@ * Hoechst33342 ¥ £%4 ¢ ¢ 5 R B2
4o Fpw ;ﬁdﬁiﬁ%ﬁf@v T I I R N ’E&,%‘fﬂ A5 . A
F % A H#-lmve f8 b chamber slide F > [ % Flwie T B EF (S 0 4o 2 B
Fo B 0 ¥ F s 200uL fvk PBS EIES = o 4 200ul £
Hoechst33342 solution ¥ #* 15 4 4& {5 14 200uL =7k PBS /&3 =t >
‘v » 200ul 4%k formaldehyde & 7 10 4 48 > 2. 15 £ 11 PBS [Eix
WA PRAcE S 0 TF ¥ RS T BLE T 4p B Hoechst33342
staining & Jf {3 B endR 3 T 4k 0T o

z ~Insitu ¥~ mre
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P b Rdn s o 2 &4 > ¥ PBS &9 = > B 14 ice-cold
ethanol/aceticacid(1:1) Bz 1 245> E W PBS k= =2 17 0.2%
Triton X-100 2 5 4 45 > £ 8 £ 11 PBS £ = =t - TUNEL &% & %4
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¢ o PR % kit e e B 7 »H 2z § 4% terminal deoxynucleotidyl
transferase #- biotin-dUTP # #& 1 18 *» %757 DNA 1 3’-OH > :% biotin-

L s "f =% » 2 g3 ¥ 4 7 0 avidin (avidin-fluorescein isothio
cyanate) BLEATVRERERYRF R RS Y REAER -

~ dme BB 7= (cell necrosis) &l %

N

pple 2 A plerr gAY LDH hi £ > Flwmre £k (T
necrosis > F|# LDH { ¢ @i % A RlF - Fx %R}
LDH > B| LDH ¢ #- tetrazolium #& % = '~ ¢ ¢ formazan & 4~ > £
ELISA reader B8 %k & ; A% 2% T 12 0.5% Triton X-100 AJZ ‘m*e
10 & 48 > & F 3T % #7{F e 5k @ 4 maximal LDH release » %3 %
® % ch LDH f#73c & o

3 dm e ik (flow cytometry) B T im¥e A= & m % i I

W L S R {8 > #efT B ke 1 k9 70 % v/v ethanol £ @
R (resuspensmn) {83 »0-20°C 2 30 24800 b oo fmPe A F R T 4o x
0.2mL DNA % 2~;% (0.2M Na,HPO4- 0.1 M citric acid buffer(pH 7.8 ) )
30 ~4afs s > £ 4 » 1 mL DNA Z ¢ % —propidium iodide staining
buffer (0.1% Triton X-100, 100pug/mL RNase A, 80ug/mL propidium
iodide (PI1) inPBS) » ® kT 44 30 24 o B-wie Rl im
2 i% » " FACScan {r CellQuest program ( Becton Dickinson) 4 47 ‘m
IR o PF 0 447 DNA 2 £ Y Go/G peak (2N) e 3t » & 4
Gnve = 9t & e DNA LW;J cE B AR 10,000 B e koA
[T

At

Po— TR OF-0 B E4r ~ 1/4 #8840 5X sample buffers 5% -k
VRS A e Bt B TR BRI N TR N0 12 7-15% sodium
dodecyl sulfate-polyacrylamide gel (SDS-PAGE) iF2-2 & & o Fv F
# 5% SDS-PAGE j2 A 3815 » Bv® T A 5 » - H B mpk & 3
polyvinylidene difluoride(PVDF )membrane }+ » I i & f&¢ + 3M papers

SoREEEEEH Y L L% P ~PVDF membrane~3M papers

Y fﬁ, 2 % transfer buffer “o & B R o fd Br ) L% transer
buffer > 1 350mA H T T iR T R0 B o AR FkB 02 )
P {5 #-PVDF membrane B~ 11> 32 {7 &L B & ¢ - L % PVDF membrane
=72 7 3% BSA in TBST buffer (20mM Tris pH7.4 » 150mM sodium
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orthovanadate f= 0.05% Tween-20) ¥ 3 > 1 -] pF > ;I Jedr2id B |4 &
Eoogm¥ o v TBST ik ifie 45k 30 A48 £~ 11 3% BSA
ir‘éiﬁié RS - o dEE T R 0 PR TBST i3 ik d A4hen

Pl R bor B UM ER 1) (S0 £ o TBST B R
30 A48 > s~ BCL™ 200 10 X 6 2 i Rl# 2 39 -

Caspase-3 €5 (i 2

=

FU# gt 2k iz?] T IE% > £ F 2 caspase-3 dnE MG OB oo T

B e 3T 4 2 fmPe > 11 ice-cold PBS A =t s > H-H T F g
(200xg 5 A~ 480 4°C ) » 18 5| ehim e ¥ 12 lysis buffer (25uL/10° cells)

kP EE 10 4 450 918 B] e cell homogenates 17 % & &< (110,000xg )
1 44 > 718 F et ik £ fA caspase-3 & IR Lo #-50uL b i
4v » 50uL = reaction buffer 2 5uL DEVD-pNA ;& & > 5+ 37C 1 %
2| pF> 91 & 4 fp-nitroanilide ' ELISA reader - 405nm v 3k &Up] 5 o

PEREAE RRES (N2 PRP) A2 E
HEn BB A g R N 77 Fuke LFrdle g A74 2 4

PR d /’ﬁ’fﬁ#’”(-&rﬁﬂz‘ Bl ’"LF#EE’ g’ﬁ-ﬁl#m‘f&'é"#t’ﬁ?' . ?3?
dE 2 A D H AR RS RBRY )T RS m;:
# — f& (species) * & P~% 10 $& & 4 % 4 inter-£° intra-species 2. %
A5 (polymorphism )

B RE

A" i gide 2 TLC 2| 2 AR > - % {1% HPLC 2 k47
RETEY o B P LAY LOMS 22 FH A ARFFTRE
"1 ?' f 152 B H g% - LOMS 1 LC #-* Reverse phase HPLC > & 2

L CI8 2 gt b2 k4p ~ 2 2 CH;CN & CH;0H s 4p
BB KA S A R K e e Bl AR MS 304 i F Sl
i & £ T 754 (Electrospray lonization, EST) % < # R {* § 54
( Atmospheric pressure chemical ionization, APCI) M Fg % it L& 7| &
S L
~ AL F148 DNA 2 3 3% g7 3

Ao -] * 5 i e 2 2 cetyltrimethyl ammonium bromide
(CTAB) = é; TR TR DNA 2 Jd 5 2 5 1L o 4 B A B4
8% 7 45/ 12 CTAB %% (2 100mM Tris - HCI pH 8.0 » 2%
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w/v CTAB > 1.42M NaCl » 20mM EDTA > 2% w/v PVP 40 > 5SmM
Ascorbic acid » 4mM DIECA ) #4c } 2-mercaptoethanol & {7 DNA 2.
13k o Ik A F S isopropanol K {8 B Y TE ¥ g P
= PCR & 472. % o

S AT PRI RETL L RS

F1* “random-amplified polymorphic DNA” (RAPD ) % “microsatellite-

primed PCR” (MP-PCR) & f&7 j2 » RA~ W37 T 7 * (¥ A R # T
2o F ARz e R > AR+ X 20 B arbitrary 10-mer primers
% %1 10 % microsatellite-complementary primers i& 7 PCR § &% °* PCR
iR A k-1 1.4% agarose gel i (TR A A T 0 TR UE T R A
inter-species polymorphism(s)z. 4~ + %32 » 40 ¥ & 2. primer sets #-
MG A R R B PR RETL Y Lk PR
& it 7 “random-amplified microsatellite polymorphism” (RAMPO ) >
Hggmita 3% 57 - BEE % 323 (blotting and hybridization )

WA NEILT R E%
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91 & & et 4 @ 3 I CMB compound £ F 7 4% chFug i = & >

e R SR
~ CMB 3t %2 ¥ #p e 82 taxol w3 & T i 3

AR N e kR Rlme DNA 7 £ &1 %ﬁ 0 & CMB
T T TR o d Figld m.,*%fr¢ »CMB ehit* T ¢ P &g
a8 e %% 1 sub-Gy/Gy B & 7 1 CMB § & PC-3 fm%e & 4 4= iF
* o fe CMB %3¢ i o1 Gy/M # B2 3 35 % 8 55 » 4= 72 2] CMB
e ¢ 8% %% ¥ o tubulin/microtubule < %] 5 ik taxol i&4f € & & 3¢
tubulin/microtubule i% * &| > % € B ¥ r’v”JﬂLf% R e iR Y e
FH 1 GyY/M # (4 Fig.1B fitaxol H 3 2T ) « 2Xm » CMB £_%F
g i1 PC3 P 29 w2 e Gy B F & FT wie i) cojp
B 3-v % kinase dvE M K rxrin o

CMB 3% Bel-2 3% 3¢ th§s &

T EREIF S R % A= (apoptosis) % Fri)mre k-
(anti-apoptosis ) 7k F|eF#T 3 o E A { be B BR R dmie chid B v
WAl s REREeR R - ML 2RI A L £ 2 D
A )¢ 5 Bel-2 72% 30 ?gﬁ,{ﬁt‘&ﬁiims\ﬁ °F 3}
£4p 4 > Bel-2 2 Bax F-v hd MG B ¥ e k- (£ o A
¢ Bel-2 £ime chd 3w o @ Bax B E¢ m - ihgew o A
ek 3 IR CMB $2% PC-3 'm% e Bax #-v ch& > 0 2 H ‘wmie
B Rla 448 cogg 45 (translocation) i 3 # 58 (Fig2) » & > CMB
FrE Mg F R R i 4e @ ke Bel-2 chi R (Fig2) o i@ 7 R
CMB 3142 PC-3 'm¥% &= i F] o

CMB ¥+t 448 cytochrome ¢ f# 3 i * 2 38

L i cytochromec*'#%: T Ahmre k= (B P B FE A E
Bdd o APaETy e B> CMB it S F PFR e 4 @ 5142 PC-3
fmPe ke A48 cytochrome ¢ f# 3 it * (Fig.3) » iz~ f#f# 7 CMB 3l
42 PC-3 % A= i ¥ o
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4

~CMB ##*t% it p d Z (ROS) 2 p38 MAPK si§: 58

%7 33t CMB 31 PC-3 fmfe = chit* » £ 2225 A d A
(ROS) % p38 MAPK =335 B 5 Tt » 2L i vt s g M ehp 7 o 4
,T}Liu #L§ 1 A trolox 2 p38 MAPK s 4] SB203580 * g% CMB
it ® 5% 5 L trolox 2 SB203580 # it § & &tk 4rd] CMB ¢
iT* (Figd) - =8 %#P 17 CMB #7131 % PC-3 w% k= qie® >
“gitpd K2 p38MAPK rd 55 B o

CMB 3¢5 8 374 (€% this 4

NG A RE SRR PR L B ATA (T T 4 akeh
SRl nd £ 54 T bopl e AT (70 58 5 g e
TERE2Z- o3 RIATFTHTFHFIAIFRESFFFL G P
& B ATA PIEF o Tt » Ay 23 7 CMB compound $3% s F AT
4 0Ed e % Fhe o CMB kR F M e 58 kdrdlak B
FArA (T (Figh5) o &m » gt ie% £ 7 5d Ha i kprdlp 4w
pehd £ CEE Beniiig N4 e chiv s s B iR - gt g o

Ol # Ry £ 2371 131 87 FEFAH R 2 R chld b [T &
mixtures © = & 4 MR e LR S MG E o d B % T 10
LGRS RN e S s HPLRiEY B2 4 o H ¢ X 1 CMB
Compound ST H4F o F]P o A Pe £44 CMB compound 4e 125
Tit e gd TR AT R FIR - CMB enie® ™ ¢ B A7 e 4o
‘3“’Fé'é’jSUb-Go/G1 > 477 CMB ¢ i PC3 Mm% g 4 %= (% o (e
CMB #3t %2 i GyM B R F BF B B4 H 72 CMB &7 ¢
i % % fm #e ¢ tubulin/microtubule » 5 d L F » %2 3 #F M > CMB #
3> PC-3 P e Bax F-v h& IR > 11 E H 'mPE rFfrflj P AR i A
(translocation) 32§ &4 » i 4 SEF ik & e 4x 7 % #ri] Bl-2
e L E 5142w e SR cytochrome ¢ e 1% 354 28 7 CMB
5142 PC-3 ‘m% /B = ehp F] o pbob » s 5 et 3 8 3 CMB
#7514 PC-3 e k= ¢hiv® » g it pd A2 p38 MAPK 53 374
Mo A3rF P > Ais FF 7 CMB compound $3ta g 272 (8% ch
FE > R%E5 > CMB kR B> 8 KPR R ehw § 374 1F
o FRm o Pt iTH §E S g hkirdip R mrend £ A FH
Beniigg pof iz en = o Rl FE- ey oo

H*
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Ed Yy o AP aryg CMB compound & - i 7 4% e
candidate ¥ | * KA - H e B o X FPt o A PR - Bk
7 CMB compound X ikt 4= ik o #F2_ o

92 & B et d % 2 50 fE S A4 0 A SE R e chbulg S A
Yom T RS R AL FuRER o B X SRS A
( Casearia membranasea ) #t.i4 it mﬁiofﬁ “E P E G A PR
Moz v £ % L Caseamembrin A-F~[rel-(2S,5R,6R,8S,10R,18S,19R)-
diacetoxy-18-19-epoxy-6-hydroxy-2-(2-methylbutanoyloxy)cleroda-3,13(
16),14-triene] 2 JCM-9 ~ -10 % -12 o = i® §F_— ¥ #7170 clerodane
diterpenoids (Fig.6 ) - 2 TUNEL-reaction technique 7§ 2% = j# % 3 »
P L L T R iEg R w7 8 < % (Apoptosis )
(Fig.7) » 22X %7 kR (ICs) # % 5 12242051419~
26~21~1.8~13.7 2>30uM » d %+ ¥ 7 | Caseamembrin C &_
HP Eogen- Bas (Fig8) o Flut > AL Fimandg 33 2 Fukg it
4@*3@3? °
+ ~ Caseamembrin C $3* Bcl-2 ®2% 3¢ % R 3

Bel-2 #2539 3 224 S en f > &2 é:—fﬁi T FH v L 5 Fr
Flime A= 2 BABm%e A= A Ao AEMT AR LB N8B ROE
= B o4 BaE P &= s | Bax~Bad % & iT4A % T Mcl-1S(Bae
et al., 2000) 12 % Frd|im®e &= g1 B Bel-2 ~ Bel-xL 2 Mcl-1L - ¢
3 X% % B o1 > caseamembrin C it ﬁ"'a kg ¥ o 4o Mcl-1S eh3-v % >
e *1”5“ Bax 2 Bad & AL 5 B8 (Fig9) ;5 e g3 el
LERL S+ s RN S T caseamembrm C Rlac 98 F e~ Bel2 %
Bel-xL sh3-v £ 3R> @ 8 4rs ¢ 3 4 Mcl-1L 94 3R (Fig9) - d &
B 2% o 470 W 4o Mcl-1S h& 32 B0 Bel-2 2 Bel-xL ehg-9 % 3R>
VAR R R e kS R T e Ra o i“g"‘t Mcl-1L en£ L p| e
e b R At 4 - B i R E Mcl-1L €% Mcl-1S
R F15 3 A 740 Mcl-1S € fe Mcl-1L R & & - 420 & @ fdn
H Mcl-1L #i% * (Bae et al.,, 2000 ) #* *F »Mcl-1S #4 % 5 Mcl-1L
5 2 Fp s W k- A

= ~ Caseamembrin C $+*t Caspase i# 'riﬁvgﬁgi

AP E N AR A e A= S ¥ £ (Intrinsic and
extrinsic apoptosis pathways ) (Chen and Wang, 2002; Budihardjo et al.,
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1999; Cain et al.,, 2002; Petak and Houghton, 2001; Scaffidi et al.,
1998) o /¥~ £ &8 (% & (H|4r TNF 2 FasL) frid 9 w2 48 &
£ {8 ﬂﬁﬁmwm/’%*‘ % > gL A e - RS o AT R
#2 > Caseamembrin C § &k & 7 M 77 ;% 314 FasL ehg-v % LA 4o
(Fig.10) ; g} » Caseamembrin C » 5t ;a 3 »xeh5l g Caspase-8 %
H 7 50 Caspase-3 &% i (Fig.11) » izt Caspases &% 14 % 7 1R
BB ET RS T > @ ies ’&_’[Ej_‘:g_pg Caseamembrin C 5! "8
gt k= B oh Gl e 2 RS B oo 4t ?h 5 Caseamembrin C -+
¢ 34> Bid (Caspase 8 et &) (Fig.12) ¢4 fiZi®* 11 2 Caspase-9
z’ﬂ,;i it (Fig.11) ° #Am > Caspase-9 T H_P Bt im® -~ BT > » {

Hr‘rl‘m”é’/% ﬁff“é‘rl.f—:}\?-‘};iﬂ**—i- bl i ‘gg_:}j‘%;_
Caseamembrin C ni®* T » N A4 3 ¢ A M nimbe «% S engp 3
B 28 (cross activation ) (Petak and Houghton, 2001 ) > & & H ¢ 2 -
BRIZ 5B A& 70 FPb o AP RY T - BERMD Caspase-8 Hde
41 TZIETD-FMK | » £4Ficd BRE o o £ 7 8B % 40 >
z-IETD-FMK /-7 % 12 % > Fr4|H Caspase-8 evE 42 H T 3540 Bid
B fRiT* > e § 44 Caspase-9 eim (282873 + (Fig.12) - F]t
An i Caseamembrin C #r3ldz ek = 8% > 4 & § &d Fip A
Mlinre = BEm Koo FRam o ARE R RT TS ARF L > Frx 7
zé-*\—’\mi_é' ‘?”ﬁ—iﬁ;l‘i’d DA e S “xkaerIHOJQ)I?ch*,P #F,t' )
Fas #77& it et & B3k 5 = 4f (Petak and Houghton, 2001; Sun et al.,
1999; Kuwana et al., 1998) : & Type I m?¢ > Fas 2% & 3| v th=X §8 (s
€ 51423 7| ¢h Caspase-8 & i 5 it & Type II ¥ » Fas #7314 0
Caspase-8 &5 * g fic o o % PC-3 E_3 Type II fmre » Tt >
Caseamembrin C 51427 Fas 12 2 Caspase 8 c77/% it 4p $HiRisEfic > » &
T o i A S

m&

kA7 B o Caseamembrins A I F iv % 30 7 48 cnfifg i
4 » @ Caseamembrin C PJE H ¢ &g - B o d B % BT 0 54
Mcl-18 eh% B2 % Bel-2 2 Bel-xL ehd-v 23 0 7 i 384 j2 56
J kn¥e k= g F] o gt b > Caseamembrin C » ¢ 7514 P itz ¢ &
Mm-S BT s om N At Y B 1Y Caspase-9 % -3 ¥ ir H_
Bk R RDRTF 93 ERIGEE R A 70 Fh = A ¥ A RE
R e PR A T T T kS TS A B P 4 Ul
Moo B¢ IC316 (4 $23% ) ~ Bromovulone III 2 YCS-IQ 1% #* #
4 B ER T e i [Cyg A B 3 4.6 045 2 39uM = £ 554 iF
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» 4374 3> Bromovulone Il 2 YCS-IQ sy (£ k& # BIR AR >
o Fwred B F M Fla {B- HAEPURIT BT
B2 wmdeT

g 7| Hfj'\% Bromovulone III i® % % A #f 3+ % 'w ¢ Hep 3B 24
| PERS > €3¢ & Hep 3B iw% 2 4 DNA Jk#gehm 4 (Fig.13A) - 1
THMMEE BER, PR A4 k- 1F% (Fig13B) o d pt ¥
EEALN A T U IR o P DY cAL L ’“?‘? Bromovulone III ¥f
A g ard s i e Hep 3B 7 % 48 Bel-2 2% 3-¢ (4- Bad ~Bax 12 2
Bel-xL) en# AR B F e > ' 2§ 3¢ Mcl-1 ehihd & 3035
4v (Fig.14) o ¢t > Bromovulone III #43t 4 #§%% % 'm*2 Hep 3B
e Caspase-3 ~ Caspase-8 12 % Caspase-9 » ",5'3 L PR niER (7
* g HfziEie ) (Fig1l5A) ; 4p#2 7 > Bromovulone III #7 ¢
@A A KE 7 ij‘l\’«’;ﬁ_:}g’; im¥®2 PC-3 s Caspase-3 % Caspase-9 e14] f267 &
fvie* (Fig.15B) o F]g* » ¥ 125 2 Bromovulone IIT 7% ¢ 4 575+
%% fn % Hep 3B 0 #7id & ek~ (8% 4 H sk e o

i T 3 I > Bromovulone III 8% % A 35 45 ‘o 72
Hep 3B ¢ ¢ Caspase-7 7 P Bgak 4 f& 7% it enp % (Fig.16A) o g+ 7 »
e { A enie* @R T > Bromovulone III » € P & i = Caspase-12
&% i (Fig.16A) - d v 5 #2 7 4F 2 45 ) » Caspas-7 %2 Caspase-12
wog s d pF g 4 i @ E I (45 %] E_Caspase-12) (Chanetal,
2002; Rao etal., 2001 ) > F]pt » A ifs AR T B F i 4 (8% hy
- B ;}}a 1 #v —CHOP/GADDI153 - % % » % 3 Bromovulone III %}
A SE R e Hep 3B 1% eh% 5 B B 4o » CHOP/GADDI153 ¥
vk B F P A ard 4e (Fig.16B) - iz J3 & & ;1 Bromovulone
I /2§ € i = A %" m%e Hep 3B cp B4 ®% > i2mig = lm
LERT N N 2

BRAREATE P 0 SN AR TF S B mie ks AR i o R
P A SRR e B (-9 ) KR oo AP HEAR T Apaf-l »
XIAP % cIAP-1> H ¢ > Apaf-1 €%~ % (Apoptosome ) A # &1v
v »@ XIAP % cIAP-1 P& 4= 3=v o % % 3> A& Bromovulone
L enie* = > &= f:R I ¢ 224 (Figl7A) > @ XIAP 2 cIAP-1 »
% ¢ %] Bromovulone III i®* @ > > F @ §_F-v & I 4
(Fig.17A) - izd 2 % &7 Apaf-1 ~ XIAP % cIAP-1 AF’VH X AF %
P (kv ) KR BEEAZL I AP Y FIR
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Bromovulone III #i®* T ¢ & e e Mcl-1 F-v % P A H 4

(Fig14) 3 #8754 Bel2 3% 3v & 22 Apaf-l 24 » it
@ ] caspase-9 c7E it (¥* (Hu et al., 1998) o F|pt » {34 i ey
v o AL UK S Apaf-l AT k> TR e H 2L g o
B Mcl-1 € 3% e Apaf-l % & 5 i ® $r4] Caspase-9 #i%
itiE* (Fig17B) » s 8 %4 &7 Mcl-l § 7 il &4 %o
- JELE M ey kiR o

d it eni % FoiE o Bromovulone I 7 4 »eiig 2 W bm ¥ JF =
e % (Apoptosis ) » £ 54 F It it FHmaiEEF o
Bromovulone Il § § »cehil 3 3 m e ek = (5% 7 5 £iad p
g4 (ER stress) > i&m ¢ = Caspase-7 &2 Caspase-12 7% it o
1% R4 TS5 GADDI53/CHOP ehi®# @ i3 & ik % o

ArE Y 0 B G S A S F L YCSIQ 0 B- fEd A AT
Biv ke B o d Sulforhodamine B eh4 453 2 7 40> YCS-IQ &
4 R PRSI > T 1 sk R e chd £ (Figd8) o i
G- 7 i3 YCS-IQ b (7 s 0 N T oA A iR kAT
YCS-IQ %>+ ERK % PI 3-kinase 7% 1 %] 5 ie % 4 Kinases 7% |+
Bamig et K2 GEEE A o Ra 0 AT T R EF IR YCSIQ &
7 ¢ B 5% f& Kinases 5 (Fig.19) o AP Flm - HE g ¥
— JEBime A A 7= A M TS — 7 F]5 NF-kBo 2 1 8 ;
2 Ed® YCS-IQ 4 » b B~ 11 % B ' ¥ chim e +5 > 18 (3 NF-kB ¢ DNA
FEREERR - FLRERT > YCSIQ it* 2 B s » 7 3 3%
chdrd] NF-kB 51 DNA & & 51 (Fig20) o A PRF LA ¥ LA
532 P BCREAE R mie N i NF-kB 45 B 4w % Prenie o 25 k7
YCS-IQ(10uM ) ¥ F #x g ] NF-kB & # 3| fm?e % cni® * (Fig.21)>
e (E T LM F1 G & YCS-IQ 't 18 ] S 0 i
el fer i f 4 0 (Fig2l) » 2% 2 Fig8 i %% §- &
g pbth o ALY RS T F - e wie 4 LA ol e F] S —
CHOP/GADDI53 ¢ § ik A {5 i85 5= § 2 % &= > YCS-IQ(10pM)
¥ 4 #cchHg 4 CHOP/GADDIS3 3v 4 # (Fig22A) o M s ¥ %
A A7 18P RE PR B fwPe o ern CHOP/GADDIS3 # 4% 3| fw P2 % enni®
* o 54 AT YCS-IQ (10pM) t/Ad® 6 -] pFis » ¥ F seenitie
CHOP/GADDI153 & # 5| sm % % eni® % (Fig22B) o d ** % A7 7 77 >
TRE A W 1 € 33 = fw %7 Golgi apparatus 5 Vasiculation i %* >
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#_¢ ¢ = Golgi apparatus 7 Fit & H # i & 4 o d Fig23 c0f %
é.;% < P YCS-IQ 72§ ¢ i = Golgi apparatus 7 Vasiculation % # o
R SEITY £ F Y YCS-IQ A Moo PR - BT
R R S o S NaF RS sk o 4 A NaF 4§ i
= Golgi apparatus 7 Vasiculation i¥* (Fig.23D~E~F) - s » R
"+ 12 Sulforhodamine B s34 47 3 j% 1% 5v» NaF ¥ 7 s¢ 3 »cendrd] 6
% tm¥e en4 £ (datanot shown) » FJpt » A in i YCS-IQ sy i
* T 5 & NF-xB 2 CHOP/GADDI153 i&# fafg s ]+ 3 Moo

#2 Golgi apparatus 7 Vasiculation %% fi & B o
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A. Concentration-~dependeant effect af CMEB compaund using FACScan andysis

CMB 1 pM CMB 3 pM CMB 10 pM

B. Combination of taxel with CMB

Taxel 0.1 ph Taxol 0.3 ph Taxol 1 ph Taxol 3 pM

CMB 1 pM CMEB CMB CMB
+ + +

Taxol 0.1 pM Taxol 0.3 ph Taxol 1 ph Taxol 3 ph

Fig.1 Effect of CMB compound on the cell cycle distribution in PC-3 cells. Cells
were plated in 6-well plate for the adhesion for 24 hr. Then, the cells were
incubated with CMB, taxol, or CMB plus taxol, and allowed for further 24-hr
incubation. The cell cycle distribution was assessed by the FACScan analysis
by propidium iodide staining as described in the Methods section.

A. Detection of Bax translocation B. Detection of Bel-2 expression

Cytasol fraction

c 1 3

Mitachondrial fraction

CMB (uM)

CMB (hour)

Fig.2 Effect of CMB compound on Bax mitochondrial translocation and Bcl-2
expression in PC-3 cells. Cells were treated with CMB compound as the
indicated concentration and time course. Then, the cells were harvested for
the detection of Bax mitochondrial translocation and Bcl-2 expression by
Western blot as described in the Methods section.

196



SEEEL RSP N4

Cytosol fraction

Mitochondrial fraciion

cC 4 2 3 5 7

CME (hour)

Fig.3 Effect of CMB compound on cytochrome c release reaction in PC-3 cells.
Cells were treated with CMB compound (3uM) as the indicated time course.
Then, the cells were harvested for the detection of cytochrome C release
reaction by Western blot as described in the Methods section.

Effect of several pharmnacological inkhibitors on CMEB-induced cyviotoxicity in PC-3 cells

B Control
B Trolox3 mM
SB203580 10 pM

o
=
S
3
2
z
[l
"
=]
o
W/

0.3 1 3
CMB compound {gIvI)

Fig.4 Effect of trolox and SB203580 on CMB-induced cytotoxicity in PC-3 cells.
Cells were plated in 96-well plate for the adhesion for 24 hr. The cells were
pre-incubated in the absence or presence of trolox or SB203580, and then
CMB was added to the cells in a concentration-dependent manner to induce
the cytotoxic effect. The cytotoxic effect was assessed by the MTT assay
method as described in the Methods section. Data are expressed as meant
SEM of three determinations.
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Fig.5 Effect of CMB compound on VEGF-induced angiogenesis in an in vivo assay.
The nude mice were subcutaneously injected with 500 puL of Matrigel at 4°C
containing vehicle (basal), VEGF control (150ng/mL), or VEGF plus CMB
compound. After 6 days, the animals were euthanatized for the detection of
angiogenic effects using the hemoglobin detection assay kits. The data are
expressed as mean+SEM of three determinations.

Caseammbrin & R, =H,R,=H,R,= COCH,LCH,
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U R,=H,F,= OH,F, = CO(CE),CH,
D F, =H,R, = DA, R, = CO(CH,),CH,

CHO
Casearnernbein F

Fig.6 Caseamembrin A | F enit & f‘:é%’f#;‘ o
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Fig.13 Identification of bromovulone Ill-induced anti-tumor effect in Hep3B cells.
(A) Cells were cultured in chamber slides for 24 hours and then treated with
graded concentrations (a. control; b. 0.3uM; c. 1uM; d. 3uM) of Bromovulone
IIT for another 24 hours. After the incubation period, cells were washed and
stained with Hoechst 33342, and examined under a fluorescence microscope.
(B) In a parallel experiment, cells were incubated in the absence (a) or
presence of 3uM bromovulone III (b) for 48 hours. Then, the electron
microscopic examination was carried out as described in the Materials and
methods section.
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Fig.14 Detection of expressions of Bcl-2 family member proteins in Hep3B cells.
Cells were incubated in the indicated concentration of bromovulone III for
24 hours. Then, the cells were harvested and lysed for the detection of
protein expressions by Western blot analysis as described in the Materials
and methods section.
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Fig.15 Detection of expressions of several caspases in different tumor types.
Hep3B cells were incubated in the indicated concentration of Bromovulone
III for 24 or 48 hours (A) or PC-3 cells were incubated in 3uM
Bromovulone III for the indicated time courses (B). Then, the cells were
harvested and lysed for the detection of protein expressions by Western blot
analysis as described in the Materials and methods section. The arrowhead
indicates the cleavaged forms of caspases.

Tiree (howur)

Fig.16 Detection of expressions of several caspases and CHOP/GADDI153 in
Hep3B cells. Cells were incubated in the indicated concentration of
Bromovulone III for 24 or 48 hours (A) or 3uM Bromovulone III for the
indicated time courses (B). Then, the cells were harvested and lysed for the
detection of protein expressions by Western blot analysis as described in the
Materials and methods section. The arrowhead indicates the cleavaged
forms of caspases.
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Fig.17 Detection of several apoptosis-related protein expressions in Hep3B cells.
(A) Cells were incubated with 3uM Bromovulone III for the indicated time
courses. Then, the cells were harvested and lysed for the detection of
protein expressions by Western blot analysis as described in the Materials
and methods section. (B) To detect the proteins associated with Apaf-1, the
cells were incubated with 3uM bromovulone III for 24 hours and the
immunoprecipitation analysis was performed as described in the Materials
and methods section. The Western blot analysis of immunoprecipitated
protein complexes with the indicated antibodies shows the expression of
peocaspase-9, XIAP and Mcl-1. IP: immunoprecipitation, WB: Western blot

analysis.
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Fig.18 Identification of YCS-IQ-induced anti-tumor effect. The graded
concentrations of YCS-IQ were added to cells for 48 hours. Then, cells
were fixed and stained with sulforhodamine B (SRB). After a series of
washing, bound SRB was subsequently solubilized and the absorbance was
read at a wavelength of 515nm. Data are expressed as meantSEM of four
determinations (each in triplicate).
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Fig.19 Effect of YCS-IQ on the expression of phospho-Erk and phospho-Akt. Cells
were incubated in the vehicle or YCS-IQ (10uM) for the indicated time
course. Then, the cells were harvested and lysed for the detection of protein
expressions by Western blot analysis.
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Fig.20 Effect of YCS-IQ on NF-«kDNA binding activity. Cells were incubated in
the vehicle or YCS-IQ (10uM) for the indicated time course. Then, the
nucleus were extracted from cells for the binding assays. Analysis of p65
binding to its consensus oligonucleotide was performed using an
ELISA-based Trans-AMTM NF-kB p65 kit (Active Motif Europe,
Rixensart, Belgium). In this assay, an oligonucleotide containing the NF-xB
consensus site is attached to a 96-well plate. Nuclear extracts were analyzed
for p65 binding to kB oligonucleotide according to the manufacturer’s
instructions.
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Fig.21 Effect of YCS-IQ on NF-kx nuclear translocation. Cells were incubated in
the vehicle (control, A, B and C) or 10 uM YCS-IQ for the indicated time
course (1hr, D, E and F; 2hr, G, H and I; 4hr, J, K and L; 18hr, M, N and O;
24hr, P, Q and R). Then, the cells were washed, fixed and immuno-stained
with NF-kB. The nuclei were counterstained with DAPI.
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T S T S e e | — o - [ubulin

0 2 4 ) 8 12 18 24
Time (hour)

Fig.22 Effect of YCS-IQ on CHOP/GADDI153 expression and nuclear translocation.
Cells were incubated in the vehicle (zero time) or 10uM YCS-IQ for the
indicated time course. Then, the cells were harvested for the detection of
protein expression by Western blot analysis or fixed for the detection of
nuclear translocation by immuno-histochemical staining.
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A Control B. I} 4 hr C.IQ6 hr

D. 0.3 mM NaF 6 hr E.1 mM NaF 6 hr E.3 mM NaF 6 hr

Fig.23 Effect of YCS-IQ and NaF on Golgi vesiculation. Cells were incubated in
the vehicle (A, control), 10uM YCS-IQ (B, 4hr; C, 6hr) or NaF (D, 0.3mM
for 6hr; E, ImM for 6hr; F, 3mM for 6hr) for the indicated concentration
and time course. Then, the cells were fixed for the detection of Golgi

vasiculation by immuno-histochemical staining of cis-Golgi marker
GM130.
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