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SHEA BHMR ExII(HS 1200) 7} UMl 72 e
MEZF(MCF-7)UM 7ESI= A 24X =3

-

Sojtjatm o njcfst Al S ebstmAlY, Yaistmal’, sjRetma’

OlAx - zlgdal - USSR

MZ& CDCA &M zAlel HS-12008 ShApM 2t 2 X %|810 olZ EA|
2 FE gy 3 SA 2R EEF% Estnxb s
CHAF U HER: MCF-7 M=ol 2 v X-rayel 16 uM =T HS-12002 XMelst MESe M= 4= IMs
clonogenic assayE & 5}0 ?EF‘RiEF. OhtEAI* T Bl 8 Gyol X-ray2t 40uM sE2 HS-12002 ™ HMX|
5H0d T2k agarose gel M21¥ S 2 Hoechst staining2 0l 235H%iCH HAHTYE 0] &FF cytochrome ¢, Bax & AIF
So| #zu n|gE2=zof oM £ AIc"oi 1Ch Western blotting® &8+ PARP (poly (ADP-ribose) poly-
merase) cleavage, Bax, Bcl-2, Bak % Al 2R,

A 3 2~8 Gyol X-rayE ZTAIE Z(R)ZH HS-1200 X2l & 2~8 Gyel X-rayE XA & Z(HR) Az Y& M
£ |23k HR TollM MlZ 23 STHE TEE 5 ASUCH DNA laddere RTOIA = 72 AlZH 2HE=lE ghHo
HR ZOolAM= 24412k 2E=|0] DNA 20| w2H g T

=2 of 5= 202 PARP cleavage? ZHEOIME R 2
of bisl 24A|ZF w2 3 HE AMEoME HR 20| R Zoll H|5l0o] o|EE=8E|o} 8%
RA¥ el AT 22, cytochrome?l CHat ghE, Bax2l Z7He AAt

_|.

—

, KA #3l S0l BEEUD, AFel Hats FE5t
x| Grhch Western blottingS 083t Bax, Bel-2, Bak & AIFEQ] el S RHaSIE o Bax & HR oIl A AlZiCY
"2 I7lEle FME 29 gt Bel-2 Bak ¥ AFES| el So[8h Xfo|E UHE = AAct
4B ol st NEFMCF-7I00M ME2 254 St FEAST HS-1200 A AN ©JBF ofT EAIA

=2 dia
- o
o RES UBAITIE AMIS DESIUCH OFEEAIA ozzm Z7he BaBo-2 £89 MTiE F7t2 Jlelgict
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SHAMRO: olX s MEF (MCF7), ©E4F 8H | (HS-1200), OFZEA|A HhARM

N
)l
Fol
i)

B 20 §5o) Bk o HuSo| gl UDCAS Gly-

M 2 cine methyl ester conjugate] HS-1030-> Q1A THAIES Al
EF9) HepG29b At AEE MCF-70l|4] o}l £ &
F3 el ©Z A9 cholic acid (CA), CDCA (chenodeoxy- A28 gwalgrt” UDCAS] L-phenyl alanine benzyl

cholic acid), deoxycholic acid (DCA) B UDCA (ursodeoxy- ester conjugate$] HS-1183-2 SV40 DNA replicationg 27]
cholic acid)E9] AME Ad 7|del et AFolA, ofF] 71 Aol A dAlele E7E Betglet? CDCAS) L-phenyl
A ok AEFE o]Lalo] AL 249 oA A7} g ol % alanine benzyl ester conjugate?l HS-1199¢} S-alanine benzyl
ester conjugate?]l HS-1200 3 UDCA2| L-phenyl alanine

benzyl ester conjugatel HS-1183-2 QA fHkgl A EFo

o] =EL 20043 32 108 H3hel 20043 62 149 QY YL
BYAR: 04, ¥4 AT FUNE 37 197

Zol)ehi o The) st HPALA EkE vt 4] p53-independent pathwayE o} LEA|XAE s zage?
Tel: 051)240-5380, Fax: 061)254-5889 HS-11998} HS-1200-2- Q1A w&w A ZLZFollA caspase?)

E-mail: hyslee @daunet.donga.ac.kr 3 o .
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9] AR AABIAY ol LEA LY §EF 3 ¢ X8
AZAY HeAE RS o] dF AuEe] WL
93t} CDCAE HCT-116 3 HT-29 914 thakol A|E ol A
OFELEAAE §E3IE Rav} 9J9)al, protein kinase C
7} CDCAS] AZeiAAZ AN E st AR5
X QA tiAr AEFQ HT-29¢] A E-F CDCA (cheno-
deoxycholic acid) %491 HS-12008 X X|slo] LA FE]
AT FLEA L FEE I ofd w|XE VAL
AFsta wEageh” M= UDCAS CDCAY] &4 &
EAEo] AAEFY ol LEAAE Fudrla HuEw
Aot 2 7)1Ael gt A7 9 WAL z2A 9] W A
of| O} LEA A FE A Wil et AT v EE A4
ojt}. B & ANZF CDCA |-EA|Ql HS-12005 <A
Sukel A EZFQ) MCE-7ol| WAA T} B lsto] A X|3}9-&
e AZ A" aaE #Fsla, HS-12009) WAL 24
a3E WA Fgsgich

K}

Al

Al HEEH

Iz 3 9y

1. MZF e, A 9 %= Az

oo
>
A

AA st AEFQ MCF-7 A Ee g AESF 23
oflA] Fdskglen, 105] ool At wkg AXHA A
TEA7Y AZET Addsie] Aol o] &gt A=
v oF-2 10% fetal bovine serum, 100 U/ml penicillin, 100 zg/
ml streptomycinS 353+ RPMI-1640 #]A(GIBCO, Grand
Island, NY)& o] -§3}o] 37°C, 5% CO, ZZA] A8
o} 84 24+ 6 MV X-4A(Clinac 1800C, Varian, USA)
= ©]&3od 200~300 cGy/min®] AFEZ FolA] 2~8
Gy z2A%3ich HS-12009] WEAFE ZA7] 9]5ke]
wjok A Foll 16M X 40 4M HS-12002 AH A 3 =
2447 Foll 2~8 Gyl Xray® ZAsich ofEEAA
%}9l-2 agarose gel A 7]dF 4 Hoechst staining2 o] &3}

%t
2. N ME 28 EM(clonogenic assay)

37°C, 5% CO, 2A|A 2x10°22x10°9] TS 2447}
#F F HS-1200 16 uM5 24417 F3F AX sl A wl
AZ wHolFE 3 AelA WALE 2ARST 37°C,
5% CO, ZAoNA 2 &Y wjek ¥ methanold} acetic acid
(10:1) &3lo g 74 Z methanolo] $-H-%5 10% (wtf
vol) crystal violetZ. <343}l t}. Plating efficiencyx 78% ©|
new 507K o] de] AEF Bl FEYUES Algstod Al
 AE 2He AR

b

A
AL

3. OIZEAA

HI

1) DNA H7|ds 2o

7 Ay 27049 ofEEA 2§ §55 Qe
fslo] ofLEA LR YAE & A|E DNA AL agar-
ose gel 7] ol #Es et ALE F]3lo] 25
ml2] NET buffer (IM Tris (pH 7.5), 0.5M EDTA, 5M Nacl,
Sigma. St. Louis, MO)Z & EFA]F| I proteinase K& 300 g
/ml, sodium dodecyl sulfate (SDS)E 1% =S5 #7}slod]
55°C FzollA sF 3 wHAIAY £33 NaCle
6751 Wi Al87F 743sHA HEF 152 o AdE3
t}. 8000 rppm o & 2087 ¥4 FeElsln FF5HE wE B
o}, Tris =Moo g Z3}E phenold 2.5 ml YL X7 &
Qb TEolA & 4olAl sk 3000 pm O & 2087+ U5}
o] t}A] AZMS ule Ro}l 2.5 mle| phenol-chloroform-
isoamyl alcoholg ol 1587 X X|alo] gL A7 s}
S 43 20 £ X7HE ethanolg YL 4ColA
shqt B9t WXste] DNAZL A=A 3 F TE b3
ol ¥4t} 260 nmg} 280 nmell ] OD-E ZA 33 OD Zkol
1.7 o]A¢]l A gukg RNaseE 1A]7F X gls}of ethidium bro-
mide (10 mg/ml)7} H7}5 2% agarose gelol|l 4 A7) 53}
o] =7zt DNAE UV transilluminator2 323193t}

2) Hoechst 33258 sl

5x10%mle] MEE YARA slo] 4% PFAZ A-Lof A
3087 Al PBSE 23] A1H3 3 20 x12] Hoechst
33258 (4 pgimly Hrksto] 37°Coll A 3087k k3319t
PBSZ 23] AlX3 & AA AEY & 934 AvH
DIC Q=g ol $eke] AHIIT, # oLEEALS Yo

2 AEE PP AE ol §etol R AZetsict
4. Western blotting

PARP (poly (ADP-ribose) polymerase) cleavage, Bax, Bcl-
2, Bak 4 AIF (Apoptosis inducing factor) ghue] vl A%
E dolE 7] 9¥le] SDS-PAGE ¥ Western blotS- 4383}
¢t} Stacking 71#} separating A2 4%%} 12% polyacryla-
mide®) 24 o 2 39t} Bovine serum albumin (BSA, Sig-
ma. St. Louis, MO)S %5 wlulA & 3lo] Coomassie bril-
liant blue WP 2 FA% il A S oF 70 ug/ml7} HE5H
z3ste] 7t Foll 2014 WL TAY A7) 4F& 200V
o4 45 ok AAeIgch B BAFE SDS mole-
cular weight markers kit (Sigma, MW-SDS-70L) & 7|50 &
Astgleh. VW A71dEd 7L Mini transblot
cell (BIO-RAD Mini-Protean IDE o] &slo] 4°CollA] 250
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mA, 100 V& 14] 7} Z9} nitrocellulose membrane 2. & o] %
AR} 1 & 3% BSA7} 238 25°C blotto solution (pH
74l 1A F<t blockingst & 7+ rfAIAFe] Ao
i3k A7 Eo]glE 4°C 0.2% Tween-200] Z3+5 PBSo]|
A wkA] #ukslgich o] alkaline phosphatase conjugated
anti-rabbit immunoglobulins (Sigma, A-2306)Z 25°Cef| 4] 60
E7F vbSA715 A1HE & 3% 5-Bromo-4-chloro-3-indoyl-
phosphate p-toluidine salt (BCIP)Q} 0.015% p-nitroblue tetra-
zolium chloride (NBT)7} Eo]l+ carbonate buffer (0.1M
NaHCO3, 1.0 mM MgCl, pH 9.8)Z uFWA]Zt}. PARP
cleavage &4-& S AE | mg/ml EX2 2 anid-PARP anti-
body (Clone NO. C-2-10, Oncogene Research Products Cat.
No. AM30)E o]-&3}9i51, 1:2,000 345 HRP (horsera-
dish peroxidase)-conjugated anti-mouse immunoglobulin (Amers-
ham Co, Cat. No. NA93IV)Z o|xt Al o] &3lsich
Bax, Bcl-2, Bak 3 AIFS] thull] uls A4 7] 4
&) 1 mg/ml X9 anti-Bax, anti-Bcl-2, anti-Bak, anti-AIF
antibody (Santa Cruz Biotechnology, cat. No. sc-7480, sc-492,
sc-832, sc-5586)F o] &3} 1:2,000 3]4% HRP-conju-
gated anti-rabbit immunoglobulin (Amersham Co, Cat. No.
NA934V)E o|x} Az o] &3lgic)l. ade] HHL en-
hanced chemiluminescence (ECL™, o] &3}

et

=
AEE

Amersham Co.)E-

5. MAABHAM(Immunofiuorescent staining)

5x10%mle] AEE <k Hejsto] YAE g3 = PBS

24

(H)

48

(R)

Ol BIARN 2 FI, GEN BH SEH, HS-1200, MOF-7 HIZF
100 ploll deteto] Lepol= Fwholl A4 F-2(1,000
pm, 1 minjstSiet. 14 F2d AEE 1A TR F 4%

PFAGA 1057+ 3483l%ich PBS buffers 33
anti-cytochrome C, anti-Bax, anti-AlIF antibody& 14| 7}, 37°C
o 4] A &3 % FITC-conjugated o]} &A= 147}, 37°C

F Wgdngen

A F

[s]

oA Aeldet. AW IetEE HET ¥

14
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8
G
o
2 0011
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0.0001 T T T =
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Fig. 1. Enhanced clonogenic cell death in HS-1200 plus radia-
tion-treated MCF-7 cells. Exponentially growing MCF-7 cells
were exposed to 16 uM of HS-1200 for 24 h before radiation.
Following HS-1200 treatment, cells were irradiated at a dose of
0, 2, 4, 6, 8 Gy. Enhanced clonogenic cell death in HS-1200
plus radiation. @, radiation alone (R); A, HS-1200 plus
radiation (HR). Four independent assays were performed and
data show the mean+SD obtained from triplicates of each
assays.

24 96(h)

48 72

72 96(h) _

(HR)

Fig. 2. Enhanced DNA fragmentation in HS-1200 plus radiation-treated MCE-7 cells. Cells were
exposed to 40 M of HS-1200 (H). Cells were exposed to radiation alone at a dose of 8 Gy (R)
and to HS5-1200 at 40 zM for 24h before irradiation and then irradiated at a dose of 8 Gy (HR).
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6. DIEE=2|0F & M9 A& (Assay of mitochon-
drial membrane potential)

24 well platedl] AZZ wjokst 2 (5x10° cells) 22 X

g3gich ok Azl /‘]7”’ b ekt & ek miXE A
Astar, 55, 6,6-tetrachloro-1,1°,3,3 —tetraethybenzimidazol
carbocyanine iodide (JC-1) & H&E FE 1uMo] EA wljok
WA 1 mlE 3| Ae)A 1SE Helsteh. Held Axs
EY4 20018 o] platesll A Hojr=dl F A4 Eelsiol
PBS 1 mlZ A o]Z9jtt. PBS buffer 1 ml2 &lgshed 20 ul
2 "ol A ME 45 AFsYh A Fe AE Fol

Zol A AEE Hollo] AE 5 A 3 3 PBS buffer
2 2 ml& 239t} Fluorimetric system (Spex Edison. NI)

ol 2] 495 nmE ZA 3 AL A4 AE FAHXA
& vEZeeor 2 A9 FAUITWE eI

A3 23

=

1. NE 9= 28 pa

Fig. 1ol SA3 uke} o] WA &= 2AFR)NA
ZF Dok 0.64 Gy, SFy= 0.562.2 #%=]9l.om, HS-1200
Xz & abAA 2AFHR)A A= E T Doe 0.59 Gy, SF
¥ 02602 BE=o] HREOIA QY AZ AE £89 2
=

g BEE 5 At logistic AL ]S A £
Aol 4 HRT-9] AIE AL G 745 vehigl

tH(p<0.0001, Odds ratic R; 0.328, HR 0.281).

Fig. 3. Demonstration of nuclear condensation in MCF-7 cells. (A, B, C, D) Immunofluorescent
micrographs after hoechst staining. (x400) (A) Control cells. (B) Cells treated with 40 xM of
HS-1200 only for 24h (C) Cells were exposed to radiation alone at a dose of 8 Gy. (D) Cells
treated with 40 uM of HS-1200 for 24h before irradiation and then irradiated at a dose of 8 Gy.
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1) Agarose gel ®7| A4S

Nz vEo] 8 Gy X-A& 24 3 2447 7+H o g
96AI 77kA] et A 71edE AjollA] HS-1200 ©HE A&l
T A &= DNA ladderr} S5 gkgrom WA =
A &5 Al FR)NA = 72417 Foll DNA ladder7t &
29 o}, HS-1200 Hal 3 WA 2AE & F(HR)o|
A& 242 7HR)BE] DNA 1adder7]— #%5)o] DNA fragmen-
tationo] T} 5 whe] Y3tS o & 9ol chFig. 2).

2) Hoechst staining

HS-1200 =5 AFMHolAE AEN] 3 o]
BAHA gkotom AL 24 BE Aeg FR)l vls
of HS-1200 M| ¥ A 242 3 FHR)OIAE tz
Aol vlsle] Bholgt AEsie] M E 2 HAS 724
A st ARlol| A galslglh(Fig. 3).

3. OlZEAIA 7|1H AZB Western blot

1) PARP cleavage

HS-1200 ©h5 X2l (H)oll 4= PARP cleavage”} 7247+
o] AAlof Bty ubrol vhAA 24} W= A3t 7
R)elIA = 48A17H2E] PARP cleavage7} #ahs]<]uk
HS-1200 A2 ¥ A 2AZ & FHRGAL 2447}
AFE] PARP cleavage7} #25}9)ch(Fig. 4). o]#]gt Aaf=
DNA ladder®] 3% Zzle} 34ts)9lsl HRTO| A= PARP
cleavage T3 R0l ]ako] A=) AE BAseeh

2) Bax, Bcl-2, Bak & AIF

8 Gy X-41¢ 24 FR) =¥ HS-1200 A & w4

0 24 48 72 96(h)

< 116kDa
. 4 85kDa

| «116kDa
| < 85kDa

| «116kDa
{ 4 85kDa

Fig. 4. Demonstration of degradation and production of
cleavage products of PARP. Cells treated with 40uM of
HS-1200 only for 24 h (H), were exposed to radiation alone at
a dose of 8 Gy (R) and to HS-1200 at 40 uM for 24h before
frradiation and then irradiated at a dose of 8§ Gy (HR).
Inactivated PARP protein (116 kDa) and cleaved product (85
kDa) are indicated. Enhanced PARP cleavage is shown in
HS-1200 plus radiation-treated MCF-7 cells. The data show a
representative of four independent experiments.

ol tll-Al./ﬁ 2FXE E;iﬂ}, CI-S/\} él'/él 7C_>r4|:_i

= o &5

142 i;]. :vL(HR)EvO—
31 Bax, Bcl-2, Bak 3 An:sq 42 Baxl HIAA ©HE =
Aol wlste] Eeld E7h 2AE B F Aoy}
Bel-2, Bak 3 AIFE9] W& Hi@r{- 2AL 5 YrhFg.
3. Bel-29] W I BRY & sl gl

W 3toll whg Bax/Bel2 H]9] F P H49+7P oL EA
SEA £UY GRE WAL A0k AT 4 Ul

4. Hogad

1M (Immunofluorescent staining)

1) Cytochrome c9) W&

Wz ol 8 Gy X-4A-& 24 & 72 A7) A #2
st A3 whAAE H2E FR)el Blslo] HS-1200 # %)
T A 2AEHR)S A|EZ Adrel] B A A cytochrome
o7} gl = sabo] PdE o} thEke) cytochrome 7} W E
Frglotz e WEEE A BT 4 I tHFig. 6A).

2) Bax

=3 HEo] 8 Gy X-Ag 24 F 7241704 Bt
A Rz A" EE2E Kol ol whslo] whAA
= A glgk R)T HS-1200 A2 & vhAA ZAFHR)S-
A (punctate) FEE el 1 A EE HRTPA 6L

g5l chFig. 6B).

3) AlF

Nz vEgo] 8 Gy X-4& 24 3 12A A 93
A3 AL S el FR) Hlsho] HS-1200 X% 3

=

0 24 48 72 96(h)

*

23kDa

*

23kDa

28kDa

28kDa

28kDa

£r ot

28kDa

<4 57kDa

s | €4 57kDa

Fig. 5. Effect of combination of both HS-1200 and irradiation
on the expression of Bax, Bcl-2, Bak and ATF. Cells were
exposed to radiation alone at a dose of 8 Gy (R) and to
HS-1200 at 40 uM for 24 h before irradiation and then irra-
diated at a dose of 8 Gy (HR). Enhanced Bax expression in
(HR) group is shown. The data show a representative of four
independent experiments.
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Control

72R 72HR

Fig. 6. Immunofluorescent micrograph showing localization of mitochondria (pro)apoptogenic
factors. Cells were exposed to radiation alone at a dose of 8 Gy (R) and to HS-1200 at 40 xM
for 24h before irradiation and then irradiated at a dose of 8 Gy (HR). A: Cytochrome c. B: Bax.
C: AIF (x400). The data show a representative of four independent experiments.

WA ZATHR)T )
(Fig. 6C).

TG AolE WAY 4 Pgeh

5. D|E2=2|0} 24X (Mitochondrial membrane po-

tential)

IC-15 o] &3 n|EFEgo} w99 &F-F3Hdepolariz-
ation) 42 green fluorescenceol] W3t red fluorescence2)
74 vgR #EEh HS-1200 @5 Azl FH)elA =
wEEEell Ha9lsl g Aol Ag olyA
&< uh, 8 Gy X-AE& =4 3 2475 2447 7
Aoz 06X WA A3} AN D5 AelE 2R
o vlsle] HS-1200 X% ¥ WAA ZATFHR)S v EF
Ezjo} whaslel 2RFI wdol 48ATANE sHald]
ol whE £E2 dolvhs AL HFY F USithFig. 7).

moH A2

A G5 FEAES AZE AR A= olXEAL
7t 39 9-g g} ol ettt FAIZESY FedhA
W3l DNA laddere] &%, PARP cleavage 55 o]u] &3}
of ZHErt” I FFA FEA} I EEALE §5
st Wit J1Ae gA JA gk aEete A3 2
e st A Al 7HA 1S 2R 5 U A,
Aol G54k AlE A 717-L death receptor Fasel] 2]
nl A€} o] GCDC (glycochenodeoxycholate)2] 73-$- A
2% ZFAZoA Fas ligandebe= HHZF2E Fas oligo-
merizations -F%38}3 caspase-8-& A sto] ol LEAA
£ zddhhe Baol” P3K #4& F7HAI7Y Fas7)
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Fig. 7. Effect of combination of both HS-1200 and irradiation on loss of mitochondrial membrane
potential (4¥m) in MCF-7 cells. Cells treated with 40 xM of HS-1200 only (H), were exposed to
radiation alone at a dose of 8 Gy (R) and to HS-1200 at 40 «M for 24h before irradiation and then
irradiated at a dose of 8 Gy (HR). 4¥n was quantitated by measurement of j aggregate (JC-1)
fluorescence in cells. The percent of control is calculated AV, of treated cells/ A¥m of control cells.
H: 24 h-97%, 48 h-96%, 72 h-95%, 96 h-95% R: 24 h-97%, 48 h-92%, 72 h-86%, 96 h-59%. HR: 24
h-96%, 48 h-82%, 72 h-64%, 96 h-51%. The data show a representative of four independent
experiments.
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A E ol EEA LV} JAAYE ATAFES EUE
s gk G Akl 28 F-55)% Fase] 431 kinase-
dependent, antiapoptotic signaling pathway2] AJ3}ol] 2]3)
AR5 oj#dl =ELS CDCA, TCDC (taurou-
rsodeoxycholate)®] taurine %A (conjugate) &2 PI3KE &
A3} sled GCDCY ME FA4& A A7 ZAart
gubg gl P NEKBE TCDC/} PI3K B4 3hol) R e 3 3}
X 3 A (downstream target) F2} sli}o)n], NF-kB+ cIAP-1
(inhibitor of the apoptosis protein 1)} 72 antiapoptotic pro-
teins®] AHE- zAd| o9& @FAbo] wjss}= Fas/caspase-8
B4 A48 E4), PKC signaling pathwayel] 9}&
gttt o] o] E2 uFAlo] PKCE phosphatidyl serine®] X
2 &= 73 H 4 phospholipase C2| #AJ3E A=538ke] #
- R gAeln, ol PKC A Q75
 diacylglycerol®] QA& FAARAH: AT ARE Evjz
Gob B s AL 318HE Fz7) glucocorticoids?}
A% 2 MEeHS Faste cytosolol] AHHQ A
u] X}, o] o|2.2 FXR (orphan nuclear receptor)®] 7 %toll
ZAgsl ¢4 CDCA =& FXRyY AtelAU #HAE
Fursles A7 ARE EYE stm Qo

& Al o3 AE AHe Fedt 94 F9 sht
Al o}EEA| L0 w3t ATAE A o] E¢] DNA
E4EEE ohlEt AlEGF JIFE ¢S 7 signal
transduction, gene expression, protein stability, cellular redox
states 9 cell cycle regulation®] #H3}5- Z#dcl= o] 2E
o) 2] WAL AU AFolA F4H 5 Yot 1A
29l o] 9l WAA % AT A FuEA e
DNA o]F WA E4bo] AAA| o] & Zaliditls o] 2,
329 AT HAIEolAle DNAY &4 ofve} o2
AE FA L4EE AF ofEEA| L6 Pt A
Ztshe o A|EES DNA €4 AAE, 43t 2EdA
(oxidative stress), A4 B A& oz F-F FwHgrowth/
survival factor withdrawal), < = A4 ZAH, A 2o]
= XE, AE 31 849 ZZ(ligation of cell surface
receptors), M| EZEglo} AEwte] SRS 53 2L &
E#2o o3 o} EFALE TR A7} o] et
o] 252 ceramide signalling pathway, Fas/Fas ligand death
receptor pathway, Protein Kinase A, PKC, NFkB signalling
pathways 9 2] PI-3 Kinase -4 #21¢] WA To A
A o249 EUE dn YobP md BAA-S gkt
FAAEY AA z2Ad WHE Zhste] p53 tumor
suppressor gene ! Bcl-2 family$}e] AFA AT WA 3
AL Qo] LEHP Y o9 AN Y BF

A SEA Bk olel WA 8 ol LEA 29 fE
A% tlef3l B4 AHE EA o] E(multiple cellular target
T 9k

A dF5A fEAe AL 24 WA vehte
BAA A2 AHE JFAHELS clonogenic assayoll4] #E
5 SF; 9 Do dataE o] &3] logistic 3] #4& 53 &
AXDE Fsto] EAsiAnt, Be ookt stebue &
0]83}3 Cl (combination index) B A-&sle] <A<

[
synergism, additive effect, antagonism 5& %
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—— Abstract

A Novel Chenodeoxycholic Derivative HS-1200 Enhances
Radiation-induced Apoptosis in Human MCF-7 Breast Cancer Cells

Hyung Sik Lee, M.D.*, Young Min Choi, M.D.*, Hyuk Chan Kwon, M.D.T, Yeon Suk Song’r

Department of *Radiation Oncology, Hemato—oncoiogyT and TAnatomy and Cell Biology,
College of Medicine, Dong A University, Busan, Korea

Purpose: To examine whether a synthetic bile acid derivatives (HS-1200) sensitizes the radiation-induced
apoptosis in human breast cancer cells (MCF-7) and to investigate the underlying mechanism.

Materials and Methods: Human breast cancer cells (MCF-7) in exponential growth phase were treated with
HS-1200 for 24 hours at 37°C with 5% CO: in air atmosphere. After removal of HS-1200, cells were irradiated
with 2~8 Gy X-ray, and then cultured in drug-free media for 24-96 hours. The effect of radiation on the
clonogenicity of MCF-7 cells was determined with clonogenic cell survival assay with 16 #M of HS-1200. The
induction of apoptosis was determined using agarose gel electrophoresis and Hoechst staining. The expression
level of apoptosis-related molecules, such as PARP, Bax, Bcl-2, Bak and AIF, were assayed by Western
blotting analysis with 40 M of HS-1200 combined with 8 Gy irradiation. To examine the cellular location of
cytochrome ¢, bax and AIF immunofiuorescent stainings were undertaken

Results: Treatment of MCF-7 cells with 40 4M of HS-1200 combined with 8 Gy irradiation showed several
changes associated with enhanced apoptosis by agarose gel electrophoresis and Hoechst staining. HS-1200
combined with 8 Gy irradiation treatment also enhanced production of PARP cleavage products and increased
Bax/Bcl-2 ratic by Western blotting. Loss of mitochondrial membrane potential (4%m) and incréased cyto-
chrome ¢ staining indicated that cytochrome ¢ had been released from the mitochondria in HS-1200 treated
cells.

Conclusion: We demonstrated that combination treatment with a synthetic chenodeoxycholic acid derivative
HS-1200 and irradiation enhanced radiation-induced apoptosis of human breast cancer cells (MCF-7). We
suggest that the increased Bax/Bcl-2 ratio in HS-1200 co-treatment group underlies the increased radio—
sensitivity of MCF-7 cells. Further futures studies are remained elusive.

Key Words: Synthetic bile acid, HS-1200, Apoptosis, Radiation-induced apoptosis, MCF-7
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