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Research on apoptotic cell death through the caspase signaling
pathway of the supramolecular substance, [2] rotaxane
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Fig. 2 Effects of dimethyl sulfoxide on the growth of melanoma and colon cancer cell lines.
(A) B16/BL6 (B) Colon-26 (C) DLD-1 (D) G361 Data are expressed as the mean + S.E.M of three

independent experiments performed in triplicate. "P < 0.01, compared with control group incubated

for each time.
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Fig. 3 Effects of TRO-A0001 on the growth in melanoma and colon cancer cell lines.
(A) B16/BL6 (B) Colon-26 (C) DLD-1 (D) G361 Data are expressed as the mean + S.E.M of three

independent experiments performed in triplicate. ‘P < 0.01, compared with control group incubated
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Fig. 4 Effects of dibenzo-24-crown 8-ether on the growth in melanoma and colon cancer cell
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FA AT —<inREE RIS ATRIRIE & O et

BEED AT ) —<IBEHKTH S DTIC, BLOKRENAIEERK TH S 5-FU & TRO-A0001
O EFEIN N RO W TR Et 21T > 7,

1. EBRME

- Dacarbazine (SIGMA)
» 5-Fluorouracil (Wako)
FRUAOERMEHT, F1E FH1IHEFECbOZMH L,

2. FEBRGE

F1E BIEIEEUCHEELRM L,

TRO-A0001, DTIC, #XTE-FU IE, ZHZH 1.0pM, 10.0uM (2725 & S IZHMm L7,

3. ratsLE

PUST U 7= 2 BERSI D Hel 21T 9 728 Student’s t-test Z{# H L7-. fGfREDS 5% Tdb 53
BEHFFHICHEEARY ERE L,

4. FEERfER

TRO-A0001, DTIC, 3 X UN5-FU % & L 7=, 24 Witk o EMa%s JE L7z, DMSO
(0.1%) % & L7=Hilu% control #£ & L. DTIC, 5-FU ZEREDOZFHFh &, TRO-A0001 %
B & OIS & i LT,

Fig. 7(A), (B) Z/~x 4 X 512, DTIC I 1.0uM, 10.0uM TOEMEENT, AT/ —~<Hila
¥k B16/BL6 35 L OV G361 @ EH 5 OFIIEIZ BT ., control BED 90%FEE CTH 7=, —J7,
TRO-A0001 (%, [FliREE CoOMIAfF+R4% DTIC LY A EICH D SHT,

Fig. 8(A), (B) (Z/r T XL 912, 5-FU B 1.0uM, 10.0uM TOAERMBEIT, KIEDS AAIELE
Colon-26 3 XX DLD-1 ® 5 5 OB WT S, control BEX VWD LT-, —F.
TRO-A0001 (%, [FREE COMIAFFRL 5-FU LV A EICHED S,
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I H TRO-A0001(n=9)

, , 1 pTIC (n=6)
(A) B16/BL6 (B) G361
- - skok
125 - 125 i
S 100 - . 2 100 - -
~— =
= =
3 75 - 5 75 4
St S
=] =]
= 50 1 2 50
s g
g 25 A g 25
0 - T 0 -
Control 10.0  (pM) Control 10.0  (uM)

#* p<0.01 vs. DTIC group(Student’st-test)

Fig. 7 Antiproliferative effect in melanoma cell lines after treatment with TRO-A0001 or DTIC.
Melanoma cell lines, B16/BL6 (A), G361 (B) were treated with the indicated concentration for 24hr
with TRO-A0001 or DTIC. Data are expressed as the mean + S.E.M. “P < 0.01, between the
TRO-A0001 treated cells and the DTIC treated cells.

I 3 TRO-A0001(n=9)

A B [ 1 5Fum=6)
(A) Colon-26 (B) DLD-1
125 - 125 - **
- ’—\ — o+
=] 4 (=] 4
E 100 o E 100
S 75 S 75 - i
s 3
E 50 E 50 1
e c
g 251 g 25
0 - 0 -
Control 1.0 10.0  (pM) Control 10.0 (nM)

* p<0.05 and ** p<0.01 vs. DTIC group(Student’s t-test)

Fig. 8 Antiproliferative effect in colon cancer cell lines after treatment with TRO-A0001 or 5-FU.
Colon cancer cell lines, Colon-26 (A), DLD-1 (B) were treated with the indicated concentration for
24hr with TRO-A0001 or 5-FU. Data are expressed as the mean + S.E.M. P < 0.05, “P < 0.01,
between the TRO-A0001 treated cells and the 5-FU treated cells.
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TRO-AQ001 (X, =T AHRD AT ) —~< RG2Sl 2 5] & 292 & 238
HNERD | FIRAAIE LTOEHZ BMIZE MHROIEGMLIZ SO\ T etz T -7
FER, ~ U7 AHSROMIE & FSICHIEZ S | SR -T2 LR LN Lol

F72. TRO-A0001 D 5| &k Z 4 HifsEIZ, EOM D FRSIERHILTNWDEZ LB R
5578, dibenzo-24-crown 8-ether, NK7-40-2 TN ZNDOIEFIZOWT S, Bigfd 2 43
NH o7,

ARE Tl TRO-A0001, dibenzo-24-crown 8-ether 35 X TN NK7-40-2 D& TOWE T, v 7 A
L MRFIZHET D AT /7 —~, KIEDAFIEO MG KIE TR Z R LT,

%5 1 fiTlE, TRO-A0001 # fESAINICER SEH1chizn, wAlE LTRIA LY A5
VAR F D RISEER MG O HGEIC 5 2 2 58 2 1t L7z, DMSO (X, #fa o s kil 5%
ERIFTZENHRESINTEY, BRECIIHREEEZET 52 RO LI TWVH(27 -29),

FERW T HRAN$ 5 DMSO 2 % 0.05%7> 5 1.0% D% T L. SIEEMIIC#E L-
L T A, 48 RfE FE CIIARLEEMIIG & [R5 O A A 7~ LTz, DMSO REN 1.0%5E £ b
B R 2 2R Lo, ARLEEHING &t T 5 & HtEt EOAEZAITIR O BTV,
36 FEfE LA CA RS O R TR 23S5R 8 ATz,

ZORERAZEE 2. TRO-A0001 DEEfiEME & P THEE S 2 & DMSO DS 0.05%70° 5
0.2% DI T o AU E N fe N Ll L, 2 & LI F8R o control #E L ¥ %
Z LT, DMSO 2R EBRFERIC T TRELE W,

55 2 fiTlL. TRO-A0001 DA E I K IE T30 2 et L7z, TRO-A0001 %1% 48 If
M E CoAMEIL, ~ 7 2HROEGMLTH 5 B16/BL6, Colon-26 (2D Tl
TRO-A0001 #/E 1.0uM X ¥ ST, £7-b FHEEROEEMLTH S DLD-1, G361 2k
T TRO-A0001 £ 0.5uM K 0 SR EE CTHE R 0358 b7z Z & 76 . TRO-A0001
DSHARSE-CHEENH 2 B S T 2 E B L E e o T,

ZOFHEE LTIE, TRO-A0001 Z & IRFE ORI EW TR MR T 45 2 & 06 &K
FHEDRBENDRER L e o7z,

Table 1.1213, #MEI5H/id T TRO-A0001 & IFH] f D 1Cso B 27 L7z, AR FE R T D%y
PEE LCIE, & FAEEOEMHRGETH S G361 Ml T FFDZ/RLTHY, & hHEEKD
FEHE Cd % DLD-1 OFREDMRNZ EBRH LN E R o7, Fi2, &2 TOMIE T, TRO-A0001
B ORI 1ICs EAB LT D Z &bt
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Time(hr) 12 24 36 48
B16/BL6 5.19 2.90 0.93 0.82
Colon-26 241 1.75 1.36 1.28
DLD-1 4.24 248 1.60

G361 1.65 0.81 0.47 0.41

Table 1. ICs (M) values after incubation with TRO-A0001 for 12 - 48 h.

% 3HiTIX, TRO-A0001 D41 CTd» 5 dibenzo-24-crown 8-ether, #3 2 TN NK7-40-2 ®
ZNENORNIETE~ DB RHT LT, WIS 2 SHEE S T OF MRS, Ml 55
L2t DA v % 2 _— MEERIX, TRO-A0001 & [Rl—4:fFiz L=,

Z DR, dibenzo-24-crown 8-ether, NK7-40-2 TIXMIfaEFHIZ 2 LITFRD BT, ZRFEH
48 W] & C control B & [AIEROAMIIE AR LTz, 2D Z &2 5, TRO-A0001 D5y 1 H
BT OFIAIECHITEIN G L5 . Z S, B g% & 5 [2]rotaxane Fi A OIER#EL T
D ENRBINT,

F7-. dibenzo-24-crown 8-ether, NK7-40-2 23442 L CW A 7217 T, #MlsEAE 5| & Z 47
REME L B D72, HERR Y+ & RIS L2 5HA OB O B >\ T H R Lz,
Dibenzo-24-crown 8-ether & NK7-40-2 D% & L BB AW & 5 UT-Ye& O GE 2 Wit L
fo b 2 A, 48 R[] & T DMSO 0.1%% %% L 7= control £ &[R4k O A ik CHE Al Ml 1 3378
D OHNRMNo T & D, MIIERH IS 2 5] £ # Z L7z TRO-A0001 & DfER & g s
728, TRO-A0001 (% dibenzo-24-crown 8-ether, NK7-40-2 2385y F#i&E 2 k4 5 2 & T,
ERZBIEEZL TS EEZ LN,

FAFTIE, BEFORAT 7 —~IREHETH 2 DTIC, BLOKIENRAIARIETH S 5-FU
& TRO-A0001 DHFTEMEIZN RN DWW THlR G 21T o 72, #65 Thib<72 L 912, DTIC
IR T ) —~ O ERAIRIECET UL FREICE R STl v | 5-FU I3 Ok
LS UIBRANRE A A T R KIE ICEH ST D, W oIRIEIZIS W T, DTIC
BLOE-FU L, FEREFRIEOR—A L5 TRY | EHEEEKE L UEM T O TE
776

52 HDOFER T, TRO-A000L |E A T /) —~< KM 08 AAIRER I HE R0 SECHE TR I 4 5 | &
BT ZENHLNER>722 LD, DTIC BLON5-FU A L ROz o728 =
5. TRO-A0001 23 & HERRE DRI AE R 2 A EICED S8 7c, 2O T, b MokD
A ) —~ G361 #ifid & #ERGME Y A DLD-1 fifd C b, BEFOIEHRE L 0 ERha R LIz Z &
£, TRO-A000L T A T/ —~ B L OKEHDAIGRIZA HTH D AlHetER me S 7,
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# 2% TRO-A0001 & B L 7= JEEHMIA DT REFHIZA IOV TORRGET

IR E TOMEHRE TIE, MIEEDDIEORMEAZEME SN TE Y | ZOFERITRFX
HIEIR 1 DN HED HNTNWD—F T, REMF SN TORWESRRH 5,

AMSED FFRNMHE LTI TR M= R, i) A — b7 7 PO—Z2 5 ML, ii)+® 7
H— U ARRESINTEY . TNENO R D BEFHRHED IS EToOER L 2
- T35 (30 - 34),

TR b= AL, EREERICHIIEE: TO 7 a~ T U BEECW b, AR E RS IR Y R
T AFRNCIE I A= OGN HE S TND(35), I A/NR—EH X7 BRI
{EENDHREEIZEH, I Far RUTENMT5H5H0, IS0 H DI KA S Fuilast o 32
7RRFgE & 72> TN 5 (36, 37),

F— N7 7 =% MBI, B AN B RER IR LR VIEsE L L TlE S
NTHEY, 28XF - 7TaT7 7T V—D0% SN TONMEEENEE S LT\ 5D,
F— 7 7 O—OREEARIL, RGO —EBREERIC X o THY BHE ., REEeH
YRIERANT AT EWY HeA— N7 7 I — ADERNENTH 5 (32), D,
UYY—LE@ETHILT, ZURIRMREBERICED T I VBT TF NIToafkE i,
TNEFRA L CRE X NI B Gld 5 2 & CAMMERICES L Tn5(38), 773V
— LB Al Z T BEREORBRESNRE SN TR Y . ITETIEZE ORI D 53T
KON T HF ST E TV 5 (39),

X7 v— A, IS O LR R A b L R e ENER & 7R HMISE & L TR
ENTWDN, BIETIEY 7 FUREEN LTk o — Y AEOMIE L #HE SN T\ 5
(40, 41), MERREEEINTND R 7 B —T AOFREZFNRE LT, MIEN/NSE O
RAMAEAREE OREHE /R ENFTF B, TR b= R E PRI SN HEA RS L TW
%, Table 212X 7 AR h—v A& 37 0 — ADOREWRIFREE L Z R LT,

AREETIL, TRO-A0001 235| = i Z THIISE OTEREF RS ARG 2 Z L # B &L L,
AR OHRIEREE IR T D A b DA AT LTz,
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FRE Apoptosis | Necrosis
120 B 5 1k, o X
JOTFstE O X
DNA fragment 2 B O X
PSSO F O X
HB I R D B HE X O
#l L iEblebbing O X
W ED EE O X
B X O
Caspase® & M1k O X
ATPD B X O

* PS; Phosphatidyl Serine

Table 2. Characteristic change of apoptosis and necrosis.
C o ST OV 7N ) O PO )

AHEiTlX., TRO-A0001 % &% L 7= flfa k% K OSHIa & k% 2 Hok%u e, L. TRO-A0001 AL
FRO MRS & OFELRE LT,

1. B

[Hmia]
FEERIZ WML~ T A B SRIEEMG B16/BL6. Colon-26 72 5N b b HISRAE S A
DLD-1. G361 Th 5,

(CE RS
» Hoechst33342, trihydrochloride, trihydrate (invitrogen)
Hoechst33342, trihydrochloride, trihydrate % PBS T 2ug/mL (Z AR L 7=,
- Alexa Fluor® 488 phalloidin (invitrogen)
Alexa Fluor® 488 phalloidin & PBS % 1:40 TH# R L 7=,
- DULBECCO’SPBS (DS 7 7 —~ /3 A AT 4 B )V)
147 by MZo& 100mL OBHKICIAR S B 7-1%, mIERKBEE LT,
- 4% Paraformaldehyde Phosphate Buffer Solution (Wako)
+ Polyoxyethylene (10) Octylphenyl Ether (Wako)
Polyoxyethylene (10) Octylphenyl Ether % PBS T 0.1%!Z %7 L 7=,
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(QEEL )
- Keyence BZ-8000 (Keyence)

2. EBHIE

M AEZ 13 Hoechst33342 %, MBI 7 7 u A P 2R L CLE LT 77,
Hoechst33342 |3 AMIIC A S 1T D IAE 4L, —AH DNA O AT BFIDOREREICHE ST 2 H#0t
BETHY ., TH = ZMOZIRMEOR LY EL ST, TrET ATV U
(BrdU) & O TS IO T I iV b D, UV bk flRE 72 F ot (38 C Beffs S/
G IRV 2 5T 5,

TraA AL, AT T E b EN BRI (IR bR TL)D—
OTHDH EERIRSTF FT, BBRIICF-T 7 F o AT 5, @tEikshi-7 70
AT, MIERNIZBITD F-T 7 F o nfits A A—T 7352 ENTE, AR
[ E ML DM AR RO E 2 BIR T 5 Z L TE D,

[ SEBREETFIE]
D 67N HNLFr—7 L — M 1.0x10° EHOHEN 2 3EfE L 7=, flan 853 % £ T, 37°C,
5%CO, ST DA v ¥ o _X— X — TR R E (T 7,
©@ TRO-A0001(” = /L DERALIREEIL 2.5uM F721E 5.0uM), B o7 b T ¥ (7 = /LD
PEEEIT 5.0uM E 720 10.0uM) 2 AR L7 RPMI 53878 A2 ¥ L 7=, Control #2013,
DMSO(0.1%) & # L 7=,
@ 24 [, 37°C, 5%CO, M F DA > F 2 _X—H —HFTHZE LTz,
@ BRI ZRE L, PBS(AML) TR EEE LT,

® PBS Z[&ZE L., O PBS(IML) TRE/ B LT,

©® 4% Paraformaldehyde Phosphate Buffer Solution (ImL)Z¥#A1 L., 1A C 10 /S S
770

(D 4% Paraformaldehyde Phosphate Buffer Solution % [&Z% L, PBS(ImL) CREC/ZHEdE L7,

PBS ZFx%E L. FF0OPBS(ImL) TREoH M BEHF L 7=,
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©@ 0.1% Polyoxyethylene (10) Octylphenyl Ether & Z N L, =R T 5 RIS S ¥ 72,

0.1% Polyoxyethylene (10) Octylphenyl Ether ¥ % 75 L. PBS(ImL) TR0/ HES L
720

@ PBS #rE L. HOVPBS (ImL) TS0 TS L=,

@ Alexa Fluor® 488 phalloidin &z 7RI L, MY, =RIELMET T 20 4IRS SH 72,
@ Alexa Fluor® 488 phalloidin ¥ z (%7 L. PBS(ImL) TEEReHMI P4 L 7=,

PBS Z &%= L. FOVPBS (ImL) TR/ o Peis L 7=,

@ Hoechst 33342 A& (2ug/mL) 2 0 L, G, =IESME R C 15 o MbROs S 'z,
Hoechst 33342 ¥ 2 B2s L. PBS (ImL) TREe /oW L=,

@ PBS #rE L. HOVPBS (ImL) TSN HEE L=,

Keyence BZ-8000 CHgi 17> 7=,

3. EBRAERE

TRO-A0001(2.5uM, 5.0uM) % 5% L7-#lifd & . DMSO(0.1%) % %% L 7= ffif, X0 v~
7T (5.0uM, 10.0uM) % R L7-HIl & Ak L=, F-7 27 F 1%, Alexa Fluor® 488
THEMER L7 7 VU2 LT, E7-MIak%IE Hoechst33342 FRZ3E 4 A L CTag it
PEMREE TR LT,

Fig. 9-12; (D), (G) &/~ 9 &L 912, DMSO #% #:#= L 7= B16/BL6, Colon-26, DLD-1, ¥ K&
G361 MDD F-7 7 F keI HIAE D IREBHIZIE > CTofi L TR 0 | AlukZI3iE Bk
DIEH 72 DNA YL fg 3586 bl

Fig. 9-12; (H) IZ/=r7 & 912, TRO-A0001 Z ¥/ L 7= B16/BL6, DLD-1, 5 J T8 G361 #f
fidix, DMSO °# v 7" b7 v U RN L7/l &t M E ks O/ R R < M/ L
TH Y., Colon-26 AE TIXMHFEKITHE/N L TWODHIIAZED B v, ZHUTHE S Mlu ] BaE
DR CHARIBR A < Bl ST,

Hoechst33342 %4, Tl Fig. 9 - 12; (E) (Z779 & 212, TRO-A0001 % i/l L 7= B16/BLS6,
Colon-26, DLD-1 #RIC iR Gs S L2 BZBEME R O IRE S L D D HIRFE A 8> 2 & DD | /NERIR
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DOWr AL MR E S B ITBE SN o T,

F72. Fig.9-12; BT L 912, FERABIZEBNTH 2D OfER 2 R4 5 Mg
DEERELZe VA b, W ONCERRAL L 7-814:7% B16/BL6, Colon-26, DLD-1, ¥ X U G361 #ljia
I3 5T,
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Dimetyhl sulfoxide TRO-A0001 Camptothecin
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DNA
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Merge

Fig. 9 Effects of TRO-A0001 on the cell nucleus and cytoskeleton in B16/BL6 cells.

B16/BL6 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G, J), 5.0 uM of TRO-A0001 (B, E,
H, K) and 10.0 uM of camptothecin(C, F, I, L) in RPMI. After 24hr of culture, cells were fixed and
immunostained with Hoechst33342 (blue), and Alexa Fluor® 594-conjugated phalloidin (green).
Scale bar = 50 pm.
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Fig. 10 Effects of TRO-A0001 on the cell nucleus and cytoskeleton in Colon-26 cells.

Colon-26 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G, J), 5.0 uM of TRO-A0001 (B, E,
H, K) and 10.0 uM of camptothecin(C, F, I, L) in RPMI. After 24hr of culture, cells were fixed and
immunostained with Hoechst33342 (blue), and Alexa Fluor® 594-conjugated phalloidin (green).
Scale bar = 50 pm.
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Fig. 11 Effects of TRO-A0001 on the cell nucleus and cytoskeleton in DLD-1 cells.

DLD-1 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G, J), 5.0 uM of TRO-A0001 (B, E,
H, K) and 10.0 uM of camptothecin(C, F, I, L) in RPMI. After 24hr of culture, cells were fixed and
immunostained with Hoechst33342 (blue), and Alexa Fluor® 594-conjugated phalloidin (green).
Scale bar = 50 pm.
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Fig. 12 Effects of TRO-A0001 on the cell nucleus and cytoskeleton in G361 cells.

G361 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G, J), 2.5 uM of TRO-A0001 (B, E, H,
K) and 5.0 uM of camptothecin(C, F, I, L) in RPMI. After 24hr of culture, cells were fixed and
immunostained with Hoechst33342 (blue), and Alexa Fluor® 594-conjugated phalloidin (green).
Scale bar = 50 um.
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% 2 #i  Terminal deoxynucleotidyl transferase-dUTP nick end labeling (TUNEL)%: {2,

AHiCTlX, TRO-A0001 # % T 5 Z & TH & Z SNDHMIPIENT R b —T A Th DHH
HInERET LT,

1. EBRME

=

GLR)

2% HE1IHiEFELTCbOEFA LT,

#

(5 ]

- Click-iT® TUNEL Alexa Fluor® 594 Imaging Assay, for microscopy & HCS (Life
technologies)
1. TdT reaction buffer (Component A)
2. EdUTP nucleotide mixture (Component B)
3. TdT (terminal deoxynucleotidyl transferase) recombinant (Component C)
4. Click-iT® reaction buffer (Component D)
5. Click-iT® reaction buffer additive (Component E)
6. Hoechst 33342 (Component F)

Hoechst 33342 % PBS “C 5000 {12 AR L 7=,

7. DNase | (deoxyribonuclease 1) (Component G)
8. DNase | buffer (Component H)

- DULBECCO’SPBS (DS 7 7 —~ /A A AT 1 J1)V)

+ 4% Paraformaldehyde Phosphate Buffer Solution (Wako)

+ Polyoxyethylene (10) Octylphenyl Ether (Wako)
Polyoxyethylene (10) Octylphenyl Ether % PBS T 0.25%|Z 77 L 7=,

+ Albumin, from Bovine Serum (BSA), Cohn Fraction V, pH7.0 (Wako)
Albumin, from Bovine Serum % PBS T 3%I\Z1af# L 7=,

CEEL: =) |
- Keyence BZ-8000 (Keyence)

2. EBRItE

TR b= R3E L OMEREICIE N T, RET 5= FX 7 L7 —RIZ L% DNA BT Ak
RS L T M TH D, AL, $LAHE 2 0> Terminal deoxynucleotidyl transferase(TdT)
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http://products.invitrogen.com/ivgn/en/US/adirect/invitrogen?cmd=catProductDetail&productID=C10246
javascript:void(0);

35 Z LT, DNA @ 3’-OH K2 5-ethynyl-2’-deoxyuridine-5-triphosphate, sodium salt
(BAUTP)Z HL D iAE 7, ML T ~ RET X HD 7V v 7 SEFIA L, Il s
AU72 DNA Z 86T 2 B2 FIH L T\ 5, Z OYEE TR S i 7 A K
— ARG E LTRSS Z &0 n, MRSEDHHNZIR AN O TN D FIETH
Do

[ ZEHETFIE]
@ 96 Uz /L HNTF ¥ —T L— M 1.0x10ME DMK Z #HE L7, Mls 8895 £ T,
37°C. 5%CO, &M T DA v F 2 X—Z —HI THIFFE 21T > 7,

@ TRO-A0001("7 = /L DHAKILEE 1T 5.0uM F 7213 10.0uM) &1 L 72 RPMI B335 % Fs N
L7, Control B£(Z1Z, DMSO(0.1%) % A0 L 7=,

® W ZZE L. PBS (100pL) TR/ o Beid LT,

@ 4% Paraformaldehyde Phosphate Buffer Solution (100uL) % %00 L. SR{E.T 15 sy )i S
72

® 4% Paraformaldehyde Phosphate Buffer Solution % &7 L. 0.25% Polyoxyethylene (10)
Octylphenyl Ether Z#50 L, =81 T 20 43ISO S E 7,

©® Polyoxyethylene (10) Octylphenyl Ether Z 75 L, i1 4 7K (100uL) THei L 7=,

@D WA A KEERE L BOWA A 2 7K(100uL) THEH L7z, Z O#EZ 2 B D K LTz,

1 ¥R 720 . iAo A > 7K(89uL). DNase | buffer (10pL). DNase I (1pL) & FE00 M2 IRA
L. DNase | AR = ERL L 7=,

© @®@%¥HML., FRSEM T T30 5SS,

DNase | &R & B2 L, BiA A4 > 7K(100uL) THEH L 7=,

@ TdT reaction buffer (100pL) Z %0 L, =83 T 10 43 RIS S/ 7,

@ 1M&H 7=, TdT reaction buffer (47uL). EJUTP nucleotide mixture (1uL), TdT (terminal
deoxynucleotidyl transferase) recombinant (2uL) % J&% L. TdT reaction cocktail % E$L L 7=,
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@ o TdT reaction buffer Z 7% L7-%Q@%Z¥IM L., 37°C T 1 BEEKG S 72,

3% Albumin, from Bovine Serum (100uL) % A0 L, 2 /3 EOG S W72, Z OEE% 2 [Alf
DIkLTz,

@ 1#{k&H7=v . Click-iT® reaction buffer (97.5uL). Click-iT® reaction buffer additive (2.5uL)
ZIRA LT-1% 15 5B S &4, Click-iT® reaction cocktail 2 /EH. L 7-,

OzEEBLIZEIML, B, RS T T 30 Hbs S,

@ Click-iT® reaction cocktail Z %% L. 3% Albumin, from Bovine Serum (100uL)Z#&A0L . 5
S S ¥,

Hoechst 33342 {17 (100uL) Z AN L, 6, SRS T T 15 /bR S ¥z,
Hoechst 33342 ¥ # B2 L. PBS (100uL) T 2 [HI%E#E L 7=,

Keyence BZ-8000 CTHgE %17 - 7=,

3. EBRAERE

TRO-A0001(10.0uM) & DMSO(0.1%) % , L€ 4 12 K[ 28 L 7ol 2 bl U7z, £72,
TUNEL Btk = o b m—/1{Zi%, DNase | #3E% /i 72 DMSO (0.1%) % %% L 7= flifu 4
MR U7, Ml %1% Hoechst33342 FA3EIZ L 0 HAIZEA L, & 512 TUNEL LD DNA
I3 Alexa Fluor® 594 3312 L v ARl B LT-,

Fig. 13—16; (C), (F), (I) (2" 9 X 912, DNase | 3% i & €72 TUNEL (k= b
— /LffilaIL. Hoechst33342 33K & Alexa Fluor® 594 SHE D )7 THta S -7, %k
TUNEL F5E & llbr L 7=,

Fig. 13 -16; (A), (D), (G) (Z/~x7 X 912, DMSO (0.1%) % %% L 7= B16/BL6, Colon-26.
DLD-1, 35 XN G361 AlfEiL, Hoechst33342 FFETYLa X415 A3, TUNEL MR IZ &
A ERH S e otz

—J5C Fig. 13- 16; (B), (E), (H)IZ/x9" X 512, TRO-A0001(10.0uM) % %%5Z L 7~ B16/BL6.
Colon-26, DLD-1, # LU G361 fifiuiX, TUNEL FEMEMAR2NBH SN L TRV, 1TE A
E DOl T, Hoechst33342 33K & TUNEL Yetadifi F 2 L7-Z L2 5, TRO-A0001 %:i#%
IZL Y DNAWI b SN -Mifla T 5 2 LR S,
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Fig. 13 Effects of TRO-A0001 on B16/BL6 cell apoptosis as assessed by TUNEL assay and
fluorescent microscopy. B16/BL6 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G), 10.0
uM of TRO-AQ001 (B, E, H) in RPMI for 12hr. To provide a positive TUNEL group, we added
DNase | to another control group (C, F, I). TUNEL-positive cells stained red and nuclei stained blue
with Hoechest 33342. Scale bar = 50 pm.

34



Dimetyhl sulfoxide TRO-A0001 DNase I

Hoechst

33342

TUNEL
positive

Merge

Fig. 14 Effects of TRO-A0001 on Colon-26 cell apoptosis as assessed by TUNEL assay and
fluorescent microscopy. Colon-26 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G), 10.0
uM of TRO-A0001 (B, E, H) in RPMI for 12hr. To provide a positive TUNEL group, we added
DNase | to another control group (C, F, I). TUNEL-positive cells stained red and nuclei stained blue
with Hoechest 33342. Scale bar = 50 um.
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Fig. 15 Effects of TRO-A0001 on DLD-1 cell apoptosis as assessed by TUNEL assay and
fluorescent microscopy. DLD-1 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G), 10.0 uM
of TRO-A0001 (B, E, H) in RPMI for 12hr. To provide a positive TUNEL group, we added DNase |
to another control group (C, F, 1). TUNEL-positive cells stained red and nuclei stained blue with

Hoechest 33342. Scale bar = 50 pum.
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Fig. 16 Effects of TRO-A0001 on G361 cell apoptosis as assessed by TUNEL assay and fluorescent
microscopy. G361 cells were treated with 0.1% dimetyhl sulfoxide (A, D, G), 10.0 uM of
TRO-AQ001 (B, E, H) in RPMI for 12hr. To provide a positive TUNEL group, we added DNase I to
another control group (C, F, I). TUNEL-positive cells stained red and nuclei stained blue with

Hoechest 33342. Scale bar = 50 yum.
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AFETIX, TRO-A0001 |2 XV #FHE S ML DR Z TR REFE RN LTz, TR h—
VAL, TEREFANSHINRE T D 7 v~ F Bl MR E AR IUE DR TH D720,
TRO-A0001 Z& 2 DAL, 2L 6 ORISR SALALE, TRO-A0001 235] & it Z 9 HlliusE
WTRE—=22ATHLZ LRSS,

1T, 77 aA DU R LMREKOIREZ D F-7 7 F Uil & ok e L,
R IR BB R X ORI B DB (L A2 BlEZ LT,

DMSO THLER L 7=#lfE & fifs9~ 5 & . TRO-A0001 Z ALEE L 7=\ ofiifin ¢ ¢ @ L,
HRE B #E DA BR DR <M/ LTV DRBESCHTRITHEN L TV DIRIEN TR D Hiv, IEH
IRl EEE AR CE TR LT, BRIRICHE/D LEEm D OHBEZEZ LT\ Z &8l
wIni,

AR E B ORI O MIRE OIUHECZZA kI, TR b — 2 AR 2 TR RE Ak
D—2>T&H Y (33), TRO-A0001 235 | Z il Z THIILERE~DFHIN TR h—T Ak THH Z &
DIREE S L7z,

AHEREEZ 1L Hoechst33342 3K 2 i L THefa %47\, TRO-A0001 CHLER L 7= fifial 2 e <
NI RE DIRIEN RO N DMIAFEN H D b DD, 7 a~ F U EHERSS/NERIR O W 71k
SN R MEEA BRI SN o T,

Z 2T, B 28T Ak DNA IZ2W T TUNEL etk R L, Hoechst33342 73K &
L HIC T EY A AT o 7-, TUNEL Btk = o b e —/ L CfE ] L7~ DNase | 334 0N L 7- 4
%, Hoechst33342 i3k & & bicYa SN TE Y | Wik &7z DNA Mg s Tnsg =
ERDIND,

L REROFER A TRO-A0001(10.0uM) CHLEE L 7=l TR &4 CH Y . TRO-A0001 73
Hl & RSE DRI, DNA OWTA LG L TW\Wd 2 & 3R S 4Ll

VL EOFER I Y TRO-A0001 2385 &l Z - HIfuAEIL, MR NS DTERE PRI 72 0 fLD &
TR =V A TH D AREMENREE ST,
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%32 TRO-A0001 237 A h—3 ABHE & o = 7 B RBUZ LT 21

THRBM=VRAE, AR Z T EEE LS, —#HOD A — FeEfTSED
T FNMREDFHERTH 5,

VATFA L TuT T =P O—HTHDHH A=, EHEAICS AT A ViR A,
HEH LR DR INTEDT ART X RIRIED T VIR X 2 VMO RT F NiEE 2 Uk
Do

AN T, EEE R 2 OREERA L LTRSS, o7 e 77 —EBofEf T e
AL p0 YT 2=y b pl0 YT 2=y FO=ZDZUIMIEND, 2O p20 7 2= |k,
plo 7 2=y FOENLIUNEMINDFE L, ~T B XA~ —Z BT 5 2 & TIHMET
DROL B, IbIIAT RIS =N BEREZERT 52 & CIEREEE L 72D (42)
(Fig.17).

BE, B AX—V XM FLIE T caspase-1 7> caspase-14 £ TN TR Y, FIEICL - T
ERREMEOENS X7 YW 24T O (42 — 45), T O IR BERER 72 B % S ik
LTHEY ., 4 ML oD Tty FOREFEIC ST 5 23—, TR R— 2
FEOYINEET A, = = H—H AN—F | TR AOFE[TICEET =7 =
7 B = AR—=E D =D S TV 5 (43 — 45)(Fig. 18).

FOHTH, /== H—HAN—RBLZT =7 X =TI ARX—E|L, 7K F—V R
BES 2 W ANR—BH A7 — REMEN D —#HDO Y TV VARERKE 2B L TWd, TR
M= ZABIRD Y TN EREIND I E T = —F — N AN—B | TEHER L 72 ) =
T B—RANR—BEYWT 5, IEMbEINTc= T =7 X — T ZA—81%, Mifastr E
T3 Hffix DX R B3RS 5 (46, 47),

Prodomain Large subunit Small subunit

(p20) (p10)

p0pLONFOF 17—

MBS
D JEMERL

Fig. 17 Activation of caspase.
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Caspase- 1 [ ] Prodomain
Caspase- 2 I Large subunit(p20)
. Protease domain
Caspase- 3 R small subunit(pl0) i
Caspase-4 * Caspase recruitment domains
Caspase- 5
Caspase- 6 T Death effector domain
Caspase-7
Caspase-8 Function Cagpase
Caspase-9 ] Caspase-1
Caspase-10 [[ T [T 1 | I Caspase-4
Caspase-11. [ I Cytokine | CPESeS
. T Caspase-11
Caspase-12 activation Caspase-12
Caspase-13 Caspase-13
Caspase-14 [ [N Caspase-14
'ED-3 . Caspase-3
cEps [ I birector | 1053
caspase Caspase-7
Caspase-2

Initiator Caspase-8
caspase Caspase-9
Caspase-10

Fig. 18 The structure and function of mammalian caspase family.

HNSED FATICB G- % 2 L/ 7 BT, Lamin A [3HE A HIFRET, DNAER, 7 o
~F URERUCBIE L, caspase-6 (2 K W BT S D Z & TRINESRED LA S I L,
SIS 2 & A S TU 5 (48 - 52),

HM I RE TR ER I Z B 54 % o-Fodrin (. caspase-3 & & W G & AU RE o i Lo
WAEIZEES 535 Z & 23 S 41TV 5 (53 - 56), Caspase-3 (%, ft1iZ & DNA Fragmentation
Factor 45(DFF45)/Inhibitor of Caspase-activated DNase(ICAD) % [RiESfET 5 = & T, i Eh
72 CAD 23MZPNIZIR A L DNA 20fif & 5| & 2 Z 4 Z & <°(57 — 60). caspase-7 & 32 DNA &1
(28595 poly (ADP-ribose) polymerase (PARP) % 43 f#+ % = & TT7 AR h— R (ZEET %
BB 2§72 LT 5 (61, 62),

TRO-A0001 735 & i Z 4 HIfsEDS . TEREFAIC T AN h— U ZMEMNETH D Z L b,
KRETIE, DANRN=B LT T MREOTEME L Z BT 570, =7 =27 4= AN—ET
H % caspase-3, -7 [T DWW TH U X7 BRI ZRIE LT,

S 5T HIE TOTUNEL B TDNAWT AL A S S Z L TWD Z LAVRIRS L= 7o o,
DNA EHIZBE 535 PARP & v /X 7 BRBUZ DWW TR LT,
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‘ CaSpaSe- wse_'y

PARP

Caspase-6

N

Fig.19 Effector caspase signaling.

Lanun-A

Voram

FB1E =720 Z— A= REAOE

Caspase-3, -6, -7 IZA\KENDITZT =7 X —N A=V X, DANR—F¥H A r— RKDHPT
HMINSE R FATT 2 Z VI EORIZES LT 5,

LA 72 BB 2 > T D caspase-3 1, X b KU 7 &7 58K FS-7-associated cell
surface antigen(Fas)<°> tumor necrosis factor-a(TNF-0)72 & D5 A U A2 RSN E o= =K
WA L Chlia T 2888, /MR ML RIRE N LFHEIN DRI & Vo T RERI R T R
h— 3 AMEERIIZBI G- L CTU 5 (63 - 66),

Caspase-6, -7 © D it T caspase-3 7> LYW #5217 TIEMAL L, £ £ Lamin A <
PARP % 53t % Z & TV R b —3 ADELTICR G- L T 5 (Fig. 19),

AHI Tl caspase-3, -7 1274 H L. TRO-A0001 #:&& % DMl CTD Z 37 BB SN T
VX AL Ty ME&E W THR LT,

1. FEBME
[#mpa )
FEERZ AW TR~ v A 1 REEME B16/BL6. Colon-26 72 & TNT b R M
DLD-1. G361 Th 5,
2. EBGiE
1) Yo7 AER

[ AR EE]
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* RIPA Buffer(Thermo SCIENTIFIC)
Contents: 25mM Tris*HCI pH 7.6, 150mM NaCl, 1% NP-40, 1% sodium deoxycholate, 0.1%
SDS
MEFCIXLL T ORIE L 5,
Tris (2-Amino-2-hydroxymethyl-1, 3-propanediol)
NP-40 (Polyoxyethylene (9) octyiphenyl ether)
SDS (Sodium dodecyl sulfate)
+ Halt Protease Inhibitor Cocktail Kit (Thermo SCIENTIFIC)
Contents: AEBSF - HCI(100mM), Aprotinin(80pM), Bestatin(5mM), E-64(1.5mM), EDTA(0.5M),
Leupeptin (2mM), Pepstatin A (ImM)
*RELILLL T OREE E 5,
AEBSF (4-(2-Aminoethyl) benzenesulfonyl fluoride)
E-64 (N-[N-(L-3-Trans-carboxirane-2-carbonyl)-L-leucyl]-agmatine)
EDTA (2-({2-[bis (carboxymethyl)amino]ethyl}(carboxymethyl)amino)acetic acid)
- Pierce BCA Protein Assay Kit (Thermo SCIENTIFIC)
- DULBECCO’SPBS (DS 7 7 —~ /3 A AT 4 H)V)
+ 2xSDS sample buffer
Contents:  0.25M Tris-HCI (pH 6.8) (25mL), SDS (2.0g). Sucrose (5.0g). Bromophenol blue
(2.0mg)&iRA L., #fi/KZNZ2T5mL & L7,
-0.25M Tris-HCI (pH 6.8)-
Tris (30.25g) & #ffiZk (1000mL)IZ¥Ef# L, pH 6.8 12725 F T 6N HCI &3 F L7=,
» 2-Mercaptoethanol, 99% (Wako)

(CEEL )
- v /LFE— R7 L — U —X—DTX800 (Beckman coulter)

[ ZEHEFIE]
O 75 cm® BAF v —7 T A3 THEEE LIZ MBS, TRO-A0001(E5 17 o D fc ik i B 1%
2.5uM, 5.0uM F721% 10.0uM) & &1 L 7= RPMI 5535k % &% L 7=, Control #£Z1X, DMSO
(0.1%) % &% L7 Mifla 2 HE LT,
@ 24 W[, 37°C, 5%CO2 b F DA v F 2 _X—F —FTHE LT,
® #ids L OREEIK A B L, 1500rpm | 5°C T 10 4y [iiE OB L7,

@ LEiEEBREL, Ly M PBS (ImL)Z AN LEkHE L=,
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®

©®

@

1500rpm | 5°C C 10 4y fEliE D 0B L 7=,

@DLOZEMYIRL 2HIT o7,

RIPA Buffer (Z Halt Protease Inhibitor Cocktail Kit /&% L 7=, (Protease Inhibitor Cocktail

Kit / RIPA Buffer=10pL/mL Ti#)

@

Ny MZOTHE LR ERmL ., BE LT,

KETE A v FaX—kLT,

15000rpm C 15 Jyfilim DB L, B2 E -7,

BN ERBEE LTt e H 77 B &I RIPA Buffer =1mg/mL O A A 1ERL L 7=,

2xSDS sample buffer & 2-Mercaptoethanol % 9:1 TIRA L7=iAk %2, W TER L 7= Mk &

1:1 TRA LT,

®

95°C T5pflA v FaX—hL, ThaH 7 e L,

2) SDSAKY T 7 VLT I RT/VESIKE) (SDS-PAGE)

CEA RS
< 30% 77 U7 X R mix
Acrylamide (73g). N,N’-Metylene-bis(acrylamide)-HG (2.0g) Z itk (250mL)IZ¥&fE L 7=,
- 0.75M Tris-HCI (pH 8.8)
Tris (90.75g) % ##fizk (1000mL)IZ¥EM# L, pH 8.8 12725 % T6NHCI A3 N L7=,
- 0.25M Tris-HCI (pH 6.8)
+ 25% Ammonium persulfate (APS)
Ammonium persulfate (250mg) % HtiK (ImL)IZIRAE L 7=,
* N,N,N’,N’-tetra-methyl-ethylenediamine (TEMED) (BIO-RAD)
+ 10% Sodium dodecyl sulfate (SDS)
SDS (10g) % #AfliZk (100mL)IZ¥AEfR L 7=,
* Running buffer
Tris (3.03g). Glycine (14.4g). SDS (1.0g) Z #A:ffi/k (1000mL)IZ % L 7=,
+ SeeBlue Plus2 Prestained Standard (invitrogen)
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[ ]
- PowerPac™ HC Power Supply (BIO-RAD)
- I=7u7 47 Tetra &/ (BIO-RAD)

[ EB A EFIA]

(1) 12% 727 VL7 2 R /ER
@© 30% 77 Y7 I R mix (6mL), 0.75M Tris-HCI (pH 8.8) (7.5mL), 10% SDS (150pL).
Atk (1.3mL), TEMED (12uL). 25% APS (50uL) % &4 L. Z/LYERH O Glass plates F
MHFR G LIAATE,
*fi & D A 221X Glass plates O i & 7-8 BIFLE,
@ Glass plates _E¥ii = THIMK 2 LiAd, FEOZVIREAT 5 E THE LT,
©® EEoBMAKEERE L,
@ 30% 77 VU7 X K mix (750uL). 0.25M Tris-HCI (pH 6.8) (3.75mL). 10% SDS (75uL).
ARk (2.9mL), TEMED (6uL). 25% APS (25uL)% /&4 L. Glass plates b £ THE R L
AT,
® a—2%ZELALR, LEEOFAVNEST HE TifE L,

(2) ®EXIKE
O RNy 77— EWT v 7V ET 7 VLTI KA V%EE > R L, Running buffer ©

W7z Lz,

@ TIZINTIRIANLa—LEREID, ER LY T VETS NV ESRICT I A4
L7,

@ 4y &~ —74 —SeeBlue Plus2 Prestained Standard (5.0uL)%= 7 77 A L7z,

@ EEEQEOOV)TEXIKIIZIT -7,
*y -~ — B — OUKENERE A H 22 Ik E R R A T E LTz,

3) Tavr 4T

[ AR EE]
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* Methanol (Wako)

» Cathode Buffer (pH 7.6)
Tris (3.03g). 6-Aminohexanoic acid (5.25g) % Hfi/K (Z7Af#E L. Methanol (200mL) % #01 L T
JRFN L7215, @R/KZ X THCI TpH7.6 [ZFARLL, ik TaiE% 1000mL & L7,

+ Anode Buffer 1 (pH 10.4)
Tris (36.3g) 2 /K IZVAME L. Methanol (200mL)Z ¥A0 L CIRFI L7=#. @ik %z T
HCI C pH 10.4 (ZFA%L L, ik T4 &% 1000mL & L7,

+ Anode Buffer II (pH 10.4)
Tris (3.03g) Z /K IZVEME L. Methanol (200mL)Z ¥A0 L CIRFI L7=%. @HtiAk 4z Iz T
HCI CpH 10.4 (7% L, Mtk T4&E% 1000mL & L7,

[ ]
- PowerPac™ HC Power Supply (BIO-RAD)

» Trans-Blot SD Semi-Dry Electrophoretic Transfer Cell (BIO-RAD)

[SEBrEEFIA]
@O PVDF % > 7 L > % Methanol |Z 20 BRIz L7,

@ PVDF X 7 L v aifiKic 145mE L,

@ PVDF % > 7 L % Cathode Buffer (pH 7.6)(Z 5 47 ffiz L 7=,

@ SDS-PAGE # ™ )\ % Cathode Buffer (pH 7.6)(Z 10 43[Hi2 L 7=,

® BREAEEIZ Anode Buffer 1IZR L7270y T 0 T _X—R—Z B,

® G iz Anode Buffer TiZim L7=7 0 v T 4 7 _X—"—%ERT-,

@ ©®® FIZPVDFE X 7 L2l

® @OLEIzOQDOFNVEERT,

©

@®® EIZ Cathode Buffer (pH 7.6)I2i1R L7z 7 v v 7 ¢ 7 _—/ X—% BT,

BRARE L2, Z A Xk L, EFE 0.8mA/cm?, &EfE 10-20V T 90 4yl
BEITo717,

®
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4) PrREOG

[ ]
- T-PBS Buffer
NaCl (8.0g). KCI (0.2g). NaH,PO,4-2H,0 (1.26g). KH,PO, (0.2g). Tween-20
(0.59) & #AtiK (1000mL)IZIAfE L 7=,
« 5% A ¥ LI /L7 /T-PBS
A% 2L (59)% T-PBS Buffer (100mL) (2% L 7=,
+ Can Get Signal (TOYOBO)
1. Solution1 (— ¥R FLiRH)
2. Solution2 (— ¥ Htik )
+ Apoptosis Antibody Sampler Kit (Cell Signaling Technology)
1. Cleaved Caspase-3 (Aspl175) (5AL1E) Rabbit mAb
2. Caspase-3 Antibody
3. PARP Antibody
4. Cleaved PARP (Asp214) (D64E10) XP Rabbit mAb
5. Caspase-7 Antibody
6. Cleaved Caspase-7 (Asp198) Antibody
7. Anti-rabbit 19gG, HRP-linked Antibody
- Bax antibody (Cell Signaling Technology)
+ Anti-beta Actin antibody - Loading Control (abcam)

[ Sl EFIIE]
O TuvTarTH%BOA T L% T-PBS Buffer THE L 72,

@ ATV EE% AFLINIT-PBSICEL, fvrFaX—|k LT,

® TuvxT%oA T L% T-PBS Buffer THEH L7T-,

@ —WHiR%E Solutionl THAIRL., 1 F2X—k L7z,
*—RPUAEEIX, Fy b7 oy MEICKY BRZ B D L ICEMEE 2B LT,

® ZkHUA% Solution2 THIRL., A Fa—F L7,
*TRPURIREE X, Ry b ey MEZRY BRI R0 B 2 &R 2 M LT,
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5) BHIME

[ ]

+ ECL Advance Western Blotting Detection Kit (GE Healthcare)
1. Lumigen TMA-6 Solution A
2. Lumigen TMA-6 Solution B

- T-PBS Buffer

(QEEL )
* FluorChem FC2 (Alpha Innotech)

[SEBrEeEFIA]
QO “WRIUKRISH D A 7 L% T-PBS Buffer THEE L 7=,

@ Lumigen TMA-6 Solution A & Lumigen TMA-6 Solution B Z 45 &R A L 7=,

@ QOOWBWHEEA LTV UoEEIZEMLUE,

@ WHTE5HEA L Fa— | LI,

® FluorChem FC2 T3 a2 M L=,

3. FEBRFER

DMSO (0.1%) C %% L 7=/ 2 control (OuM )& L, TRO-A0001(2.5uM, 5.0uM. 10.0pM)
THRB LM E DX R ERBE W LT, o T NgEORSE X7 E B % 2.5ug [T%
EL I AVEOBRZ RV EOu—T 4 7 a3y ha—/uZi B-actin % H L 7= (Fig.
20),

1) Caspase-3 ¥ > /X7 EHDFHL

Fig. 20; (A), (C) (TR T L D12, AT/ —~ Atk TdH % B16/BL6, G361 Tik, TRO-A0001
TR LML, control # & b U T3~ DA 23 A BT,

Fig. 20; (B), (D) (27”3 XL 912, KA AMlERL Té % Colon-26, DLD-1 Tidk, TRO-A0001
FRFERE L control BEC, BHOEIIA LN -T2,

—7J7 . Fig. 20; (A) — (D)IZ/R" T & 912, &2 TOML T cleaved caspase-3 % > 737 EIEHLIX,
control HETIZ & A ERBANA LN/ -T2 Z L1kt L, TRO-A0001 ZFZHETORELINA
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I BT,

2) Caspase-7 ¥ L /X7 'EDIEH

Fig. 20; (A) — (D) (27”3 & 912, caspase-7 6BlI% TRO-A0001 #FE#f & control #f 4 thie 9
% & B16/BL6 ML TZAL8 7 533, Colon-26 il & G361 MM CTITFIDRBA N4 51,
DLD-1 il TIFFEE DI A A BTz,

—J. & MK G361 #ifid, DLD-1 #idlZ31) % cleaved caspase-7 & 5i1% control & & [t
B4 % &, TRO-A0001 ZFEHEIZFEIL DM A BT,
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(&)

Caspase-3

Cleaved caspase-3

Caspase-7

B-actin

©

Cleaved caspase-3

Cleaved caspase-7

B-actin

®)
TRO-A0001(pM) TRO-A0001 (M)
0 2.5 5.0 10.0 0 2.5 5.0 10.0
——— ———
— - p—
- L e —
— — '
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— - - -_— e "
TRO-A0001(pM) TRO-A0001 (M)
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Fig. 20 Expression levels of caspase-3 and -7in B16/BL6 (A), Colon-26 (B), G361(C) and DLD-1
(D) cells by western blotting. Cells were exposed to TRO-A0001 (2.5, 5.0, 10.0 uM), and control (0

uM) cultures were treated with 0.1% DMSO in RPMI for 24 h. B-actin was used as the internal

control for protein loading and transfer efficiency.
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% 2Hi  Poly (ADP-ribose) polymerase (PARP) % o /X7 B3 Bl DAL,

PARP % /X7 '8(% 116kDa DFZN Z o 737 BT IEH IR DNA BEERCLZE(R 7 SI2B 5
LCWb, EficH D=7 =7 X —5 A3—E D caspase-3 X° caspase-7 & > /37 E|Z Y &
N5z ik VAT % 89%kDa @ cleaved PARP 7 7 7' A > kgL, FI#I7 R h— 2D
HEREIREL 2D,

1. EBRME

F3E BIHEFELTbOEFM L,

¥3m FEIELFEUCFEEZFIHLE,
2. EBRFER

DMSO (0.1%) C#:i#% L /=4l % control (OuM )& L, TRO-A0001(2.5uM, 5.0uM, 10.0uM)
TRELIMIAE DX VR ERBLE R LT, o T NEOR S L7 BB 2.50g IT3%
EL, YU AMOBERE R EDue—T 7 3y hr—/UZid Bactin ZFIH L7,

Fig. 21; (A) — (D) (29 & 912, TRO-A0001 % %:#% L 7= B16/BL6 #Hfd, Colon-26 #Hfw,
DLD-1 ez 351F % PARP & /X7 B8 BLIL, control #f & bbie U Tl 9~ B[ 23 A Hd
7oy, G361 e TIFFRELOHMA A bilz, —F, 2 TOMIIZIIT S cleaved PARP ¥ >
R7BIX, control BETIXIE & A ERBDR A Lol Z &Ik L, TRO-A0001 ZFEHED
FEBU NN A HAVTZ,
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(A) ®)

TRO-A0001 (M) TRO-A0001 (M)
0 25 50 100 0 2.5 5.0 10.0
PARP <«— ]16KkDa
— - ‘ e -
Cleaved PARP <«— 89kDa
o — - e

P ——————— | o

© D)
TRO-A0001(pM) TRO-A0001(pM)
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Fig. 21 Expression levels of PARP in B16/BL6 (A), Colon-26 (B), G361(C) and DLD-1 (D) cells by
western blotting. Cells were exposed to TRO-A0001 (2.5, 5.0, 10.0 uM), and control (0 uM) cultures
were treated with 0.1% DMSO in RPMI for 24 h. 3-actin was used as the internal control for protein

loading and transfer efficiency.
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% 3Hi Bcl-2-associated X protein(Bax) % > /X7 BB DAL L MR AT~ DB

B cell lymphomal leukemia-2 (Bcl-2) 7 7 X U —IZIEZ 7 AR b= 22/l T 5 % 37 &
(Bcl-2, Bcl-XL, Al, myeloid cell leukemia-1(Mcl-1), Bcl-2 associated athanogene-1(BAG-1)73
L) e . S BH X 7 (Bax, Bel-XS. Bcel-XL/Bcl-2-associated death promoter(Bad). Bcl-2
homologous antagonist/killer(Bak) 72 &)23& W, I b=y R U 7R EEREE 2 R4 7R b
—VADEE, TRHDOXURIENI Fay R TIEFBEBEAHIET S Z Ltk o T
T H k= R % LTV 5 (36, 67, 68),

TR b= ANETT %A, MIREICAET D Bax R ED TR TR b= AF R
B, I har R T ~BET 2 2 & CIREMME T L, BAREERA 4 F v v
(VDAC) 5, ¥ b7 L cRT AR b=y 27T 7 —EiEMHACKF 1(Apaf-1) D fik H 2 g
S15(69 - 71).

B Ehizv b rbck Apaf-l i, A == —%—H A —ED—>Th D caspase-9
EFREALTT RN =L EMEIN2EAERZIZEK L, 21U X0 s L X7 caspase-9 (3,
T 2 X =N A= TH D caspase-3. -7 ZIEMALTHZ LT, WA=V I AFr—K
TS LB 2 BTV 5 (72 - 74)(Fig. 22),

Bax & Bel-2 22 EOMERABMHK T2 X RV BIZK D ~T A A ~—DFRICE Y | BV
D& 2 T L TV HIAREEN D Bax OIBFEMRAEIZ /2 5 & Bax RE X A ~— Bk IMEtE S
TRV APETTHEEZLNTWAN, I by R 7EEEMEOFE & oo B
VZEA & 2732 2 TUWRUN(T5),

AEITIE, R hary RUTICEEGT 7R b=V AT T FIUREICE T 5 Bax ¥ > /37
ERBERT Lz, S5I2, Bax X XV BEORBERTFESEDH LT, TR = 2D
ITEMHIT 52N BEZLNDT2H, RNA FHEZEH L TBax # N7 HREEZIKT &
VoMl TIX, 7R b — 3 AVEBIRSE I S D I E e LTz,
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Fig. 22 Bcl-2 family functions of the caspase cascade.
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1. EBRME

[ FI343E]
1) p=as Ty bE

FIHEiERCbDaMH Lz,

H
w
i

2) EARAEGRIE

Fl1E BIHEFECbOEMEN L,

3) small interfering RNA (siRNA) transfection

- SignalSilence Control siRNA (Fluorescein Conjugate) (Cell Signaling Technology)
- SignalSilence Control siRNA (Unconjugated) (Cell Signaling Technology)

- SignalSilence Bax siRNA | (Cell Signaling Technology)

» TransIT-siQUEST Transfection Reagent (Mirus)

[ FpE 2]
1) v AZ 7wy ME
HI3E HIHELRLbOEMEN L,

2) AMeEdE
FB1E BIHEFRCLOEMEN L,

2. EBHIE
[ 2B ETFIA]
1) vmRAZ T nmy ME

HI3E HI1EILRE CTEERM L,

2) AR B E
F1E FB1IHERCHEEZFH L,
3) siRNA transfection
O BEERETHIAREET S E T, 37°C. 5%C0O, &1 FDA o % 2 — & —Hf TRk

BHEITHoTZ,
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@ MR, TransIT-siQUEST Transfection Reagent, 33 KX M4 5 siRNA %, 1A
b= FTRROETRA LT,

Culture vessel 96-well | 24-well | 6-well | T25 | T75
Surface area (cm?) 0.35 1.9 96 | 25 | 75

Serum-free medium (uL) 9 50 250 | 650 | 1900
TransIT-siQUEST Transfection Reagent (uL) 0.75 5 15 30 60
SIRNA (10uM) (uL) 0.75 5 15| 30| 60
A5F (UL 10.5 60| 280 | 710 |2020

@ QOTRA LIz, Wt =R T T 20 4rMFHE L7,

@ OOFEZHEND LFEXIVERE ., TilOE THEREZBM LT,

Culture vessel 96-well | 24-well | 6-well | T25 | T75
Complete growth medium (uL) 64.5 440 | 1220 | 2290 | 3980
® QDR ZEDDELFERLNITDET O T LI,

® 37°C. 5%CO2 & FDA ¥ aX—& —H T2 B A v Fax— LT,

@ O©oEEEZRYERE, Midz BROERTHH LT,

3. iEtALE

NE U7 2 BE O Hels 24T 9 72 % Student’s t-test 2 L7, G 5%AKH T 5 5
BEHHFNCHEEZRY ERE LT,

4. FEBRER

1) Bax Z > /X7 DR,

DMSO (0.1%) C#&#& L 7-#fid & control (OuM )& L. TRO-A0001(2.5uM. 5.0uM. 10.0uM)
THRBE LTI E DX R ERBE W LT, Yo TNV EORY X7 E 8% 2.5ug [T
EL, Yo7 NABOBNZ R EOu—T 7 a2y ha—/UiZiX B-actin ZFH L7z,

Fig. 23; (B), (C), (D) 27”79 &L 912, TRO-A0001 % % L 7= Colon-26 ffifd, G361 i,
DLD-1 #ifa T Bax # > 7327 BE38%. control #f & il U CHAING DA A HLTZ, —
J7. Fig. 23; (A) (27”9 K 912, B16/BL6 fllido> Bax # > /X7 B3 HIX control A & bl L C
FZTHoT-,
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(A)

TRO-A0001 (M)

0

25 5.0 10.0

TRO-A0001 (M)
0 25 50 10.0

. eemce

B-actin

©

TRO-A0001 (M)

25 5.0 10.0

D)

TRO-A0001 (M)
25 5.0 10.0

Bax

e

~Goa

- -

20kDa

20 kDa

Fig. 23 Expression levels of Bax in B16/BL6 (A), Colon-26 (B), G361(C) and DLD-1 (D) cells by
western blotting. Cells were exposed to TRO-A0001 (2.5, 5.0, 10.0 uM), and control (0 uM) cultures

were treated with 0.1% DMSO in RPMI for 24 h. -actin was used as the internal control for protein

loading and transfer efficiency.
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2) Bax SiRNA ZLEE 21T - 7= fifal2 3315 % TRO-A0001 O faHe sl ~ o> B85

NZ A7y v a 3% LT, BaxsiRNA & Control siRNA ZHifElZEA LT,
A% 24 RERRGE L-MIfa 2 [ L, R Y oS T —Yeth CA RIS 2 B L7214 96 ~
A7y )L L— MR L, 12 BEEB2E S 72 /a2 TRO-A0001(4 7 = /L D AR
0.5uM, 1.0pM, 2.5uM, 5.0uM, 10.0pM), DMSO (0.1%) % 5% L 36 Bifilf&E L 7= fifeicBid %
AR 2 I L7z,

Fig. 24; (A), (B), (C) (2~ K& 912, B16/BL6 #lifid, Colon-26 #Mifia, 35 &8 DLD-1 Al T
I%. Bax SiRNA JLEE % 4T - 7= #llilE Control sSiRNA CHLEE L 7= #ifid & kbl LT, TRO-A0001
BT L AWM AR SET AR N A LT,

—7J7. Fig. 24; (D) &/~ 7 & 912, G361 MlaiXFEkD S T T TRO-A0001 ##& 1 L 2
Ja B FR A2 BT AHEANEA LN b OO, HEHCE B R EIZ A bR o T,
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(A) (B)

120 1 [J control siRNA 120 - (] control siRNA
B BaxsiRNA . B BaxsiRNA
100 - 100 -
80 80 4
E * E
S 60 A S 60 -
*s s
Go co
40 40 -
20 - 20 A
0 H 0 -
CTL 05 10 25 50 100 CTL 05 1.0 25 50 100
TRO-A0001(jM) TRO-A0001 (M)
(©) (D)
120 - [] control siRNA 120 - [] Control siRNA
B BaxsiRNA B BaxsiRNA
100 * 100 -
80 80 4
2 * E
S 60 g 60 -
oc Gc
40 40 1
20 20 1
0 0 -
CTL 05 1.0 25 50 10.0 CTL 05 1.0 25 50 100
TRO-A0001(jM) TRO-A0001 (M)

Fig. 24 Effects of Bax knockdown on apoptosis. (A) B16/BL6 (B) Colon-26 (C) DLD-1 (D) G361
Cells were transfected with siRNA (100nM) for 24 h. After transfection, cells were treated with
TRO-AQ0001 on various concentrations (0.5 — 10.0 uM), and control (CTL) cultures were treated
with 0.1% DMSO in RPMI for 36 h. Data are expressed as the mean + S.E.M of three independent

experiments performed in triplicate. "P < 0.05, between the control siRNA group and the Bax siRNA

group.
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AT TIE, TRO-A0001 ALBE L 7= Hifizd1F 2 7 AR b — AR X X 7 B OFEBLZ DU
TR, I AR—B IR BN ATEIE R EERATBRA CER S TR Y . MlaNIZs T 5
—HDOH A — RIZBWT RO v 7 7 —BIZ L 58N k- TEM kI 5,

A=y —=F =T AN—BIL, EOFNRICHFET DT =7 X — A AN—EB 2l L T
ML, ZORET R M=V ANRFETENDLEZEZOLNTWDS, TR M=V R I a s
T AEENTEHIRETHY, TALETH =R Far RUTERBTLETR =AY
7 IREEIX, caspase-3 DIEMALICER S D Z & s STV 5 (63, 64),

FBI1IHITCIE= 7 =7 X — D A X—BDH T caspase-3 & caspase-7 (27 H L. TRO-A0001
BBHBOX R ITERBIZONTHRHANEIToT2, FIEELRRETHEL TV D
caspase-3(37kDa)i%. TRO-A0001 |2 L A HBUK T & L < IFFBUZ LB A LW &
JOFER COFE IR H7=728, cleaved caspase-3(17. 19kDa)iZRBH L Cix & v /R 7 EHRE D
FREPH G,

S 512, caspase-3 |Z L o TIEMA L 415 caspase-7 (2B W T, b FHKROMIBFEEIZ W
T TRO-A0001 & 1. 5 cleaved caspase-7(20kDa) & o /X7 B3 B D EH-MBFRD Bz, >
FU. INDHDOFERIZZD FIRICIFAET S PARP X L /R 7 EZ, 7 FIUEMAL M S R
2 EERBLTVND,

BT, W AN I R — ROFHY —57 >~ hDO—DTH5H PARP ¥ L /37 EHHL
IZOWTHRT L7, 8%, PARP & v /37 E 1T DNA [EHE 0L EL 72 SR A F OFRE B
H. LT\ 2376, 77), caspase-3 (ZYIWT XL CA U 5 5 fRrEY) (Cleaved PARP) (. #IH#17 R

P =T ZDFEIE L SN 5H(62, 78 -80), L, BN DNA ~DOBEERFEES N TWDL Z L&
RIBELTED, fERELTDNA 77 7 A2 RO ET AR b — 2ADOFHRR 72 B85 0 —
Sl LTHRItEND,

TRO-A0001 #LEE#. 0 cleaved PARP(89kDa) D3 Hi - 23388 =R & | misIzBiT 5
TUNEL BRI OBINANS  DNA 77 7 A 2 N ERHEE LTz T AR b — TV ARETITWH
D ENHEREND,

PLEDOFER I D TRO-A0001 (2L > THI & Z S5 v 7 F/VsiEld caspase-3 {iE 4L %
D —HEDO W A — RE#ITSE, REMIZT R b= 2AOBEE FHM & 9 DML 2 %
ITLTWD Z ERRBINT,

XD, BIETIET AR b=V AZM|ETL5Bcl2 77V —D—>Th D, Bax ¥ /%
JEIZER L, TA MV RAZFETHREOFTI har NI 72 RRMET 5Kk
WT, BaX TR M=V 2 &5F8 354 /"7 HD—>ThH5(81, 82),

TRO-A0001 % #L#E L 7= Colon-26 #fifid, G361 #ffid, DLD-1Mifiicis1F % Bax ¥ v /37 'H&
FEUL, control B & Lbik U -CHIMNT A E N A H A7 23, B16/BL6 Aildd Bax # >/ 7 &
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BT H E VBN A LI TN,

—77C BaxsiRNA TH U N7 EHRBZ{K T I 5 &, Control SIRNA TALER L 72 i & L
% LT, TRO-A0001 ALERIZ J &M A-173R 4 Bt 2B 3 2 H a7z,

Z OFEFIE. TRO-A0001 LERE DT AR h— AT v RY TOREZ/RE L TWH
5703, Bax ZEEBUK FIZ & 2 AEfF=R1T, control BE L A% % Tl L TR W R 2B 2
HE MDBel-2 77 IV —ICE BT R bP—L ZAOREITONT BT 2 BEENE LS
i,
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=6

B
Ve

ARG TIE, w7 AL b MHROEME AN B16/BL6, G361 Mifd, I35 L O I MIak
Colon-26, DLD-1 iz L, #45F{kA¥[2]rotaxane (TRO-A0001)73 4 fE AT K
ETRRIZOWTRE L7,

1) TRO-A0001 OHMAEHEFEIZ M IE 320

TRO-AQ0001 % %:i#E 1% 48 WEfH] & TOMMIEINII KT T 2 EIZ OV, v 7 A RO IES
#fl T3 % B16/BL6, Colon-26 T TRO-A0001 #2 1.0uM X v EiEE T, £7-b MHEDE
B Cd> % DLD-1, G361 Tik TRO-A0001 £ 0.5uM X U & B CHfl R sE-CHE Fill 4 i) %
FIEEZTZ RO LN,

Z DRI TRO-A0001 FRANIRE [ D R&E 1 M VAR E A3 89~ 5 Z & <>, TRO-A0001 O
HEEEENREESNTZEE 1 E 5 2 H),

—7J5. TRO-A0001 D4y CTd» 5 dibenzo-24-crown 8-ether, NK7-40-2 DZ N E % %
T2 U 72 A0 oo BB 1 A IR AT CAE IR O 28138 6 B3 B 48 IR & T control
RO & [FIER OAMPRHEFR 2 D LT,

% 7=, dibenzo-24-crown 8-ether & NK7-40-2 D% )L BIRAW % BB U= %8 OMIIEGE
WZOWT S AR DO ZEITFES HivT | BFEt4 48 IF[# & T control BEDMMfE & RO
HAFENRO HILZ (35 1 & 55 3 fi),

UL EOFER I D . TRO-A0001 D5y HAM T OMILFELHIEINHNLE | & # 2 ST,
#85r Fi s % & % TRO-A0001 FFA DIERBILTH D Z L AVRB S LT,

EHI, BEEDORAT ) —~ 1R TH D DTIC, BLOKIGNARERTHD 5-FU &
TRO-A0001 D HIFEEIZN TN DUV TR 24T > 72 & Z A, TRO-A0001 /% DTIC B LT}
5-FU L W e e 2 AR S BB 1 & F 4 ),

2) TRO-A0001 % %% L 7= IEEHa DL RE I ZZLIZ DV T O R

TRO-A0001 735] &2 = L 7= ML st & T RE S0 72 R B RRETT 2 72012, ARk & OV
Feg ks 2 et Uiz, MY tIc BV Tik, TRO-A0001 % 5% L 7= S BB IC IR Y S h
TSR RR OIRBEDS AL DN A MRS H 5 b DD NERIRO W b MAE A BITBIER S
oz,

—J7, MBI BV CiE, TRO-A0001 #LEE L 7= B16/BL6, DLD-1, L1 G361
FRAE AR AR BB OSBRI < i/ L TF D | Colon-26 i CIXFFARITHE /N LTS
Ra3588 B, FAUTfE o MilafEE OB ORI A < Bl sz, Fo, FFQRE
BIZBNTH, 2D ORERZ RS 2 MIE OREECZa b, I ONTERR L L 7= g 23
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BOLNEE2E B 1H),
TRO-A0001 ZLEECH| X = i 5 asEic

TR b= AR DI RE SRR RS R X
727~ TUNEL Yl THiET 21T o 72 & 2 A, TRO-A0001 ZLEE U 7- 4 I AM a2 TUNEL [
PRI DO EEIN TR 5 4L, DNA DT FALIZBI G- L TWA Z EvRRENT-(5E 23 & 2 i),

PLEDOFEF L Y TRO-A0001 235 | & Z I HfasEIL. HfaEo
RN B =2 A TH D AREMEN TR Bz,

o bl L,
ZRETF

MR ANS T

3) TRO-A0001 237 7R h—3 ABEHEH & LR 7 B3 B M E 4281k

TT7 =) B —J AX—8 T 5 caspase-3 & caspase-7 DX > /X7 EIEBUZ OV TRRET L7
L2 A RIEMERRE CTNAE L TV 5 caspase-3 (%, TRO-A0001 /LER I K A3 HUK T, H L
IFHBUER A LN\ & HIfufER] COFRE O L7223, cleaved caspase-3 T

X, ECOEMRTOH X7 ERBO AN LT,
I 51T, caspase-3 (2 L o TIEMAL 415 caspase-7 (ZFV T4, DLD-1, G361 HEfiaizisyy
T TRO-A0001 #LEE|Z X 5 cleaved caspase-7 % /X7 ERELO LHNBD LTz, ZOFER
Mo, =T 27 Z =N ANR—=ED FIIAFET D PARP & U3 7BIZ, v 7 IMRENTH

NIz Z EDRBE SN 3% 5 1 Hi),
RIZ, PARP # U R EHBUCOWTRE Z21To7c L A, W7 R F— ZDfIEL S
% cleaved PARP O3 HL EH-723, 2 TOEGHIN CRO HN-(E 3% 5 2 fi),
VI EOfER LD, TRO-A0001L (2L » THIE ZEND T 7T IUEET

. caspase-3 JiE 1AL

BPED —EOH A — REHATE ., BEMICT A b= ZAORELFHM & 3 D MifasE %
FITLTWD Z AR E N,

Flo, TR M=V RAEHETHBcl-2 77 IV —D—DThD, Bax ¥ /37 BRIUTD

WTHET L= & 2 A, TRO-A0001 #LEE L7~ Colon-26 #fifla, G361 fif. 35 XN DLD-1 #ja
TO Bax & v /37 ERBNEEINT AR 23 S 7=73, B16/BL6 Mifdd Bax # > /37 &%
B HE 0 BbRAH NI o T,

—J7 7. Bax siRNA ¥ 217 - 7= B16/BL6. Colon-26 .35 X 1" DLD-1 i Ci%. TRO-A0001
W2 X DM AGEREWET AMEANE LN G, TR b= AT 7 FIVREREIC

BIF5Bcl2 77 IV —0OFEMNRIBINT-CE3E  F 3H),
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BEEDOREHIFDR AHKITH 5 5-FU ODIERETFIL. 3 "D A = X LB I TN D
(Fig. 25),

1R, MENOFT IV FRARY T—BTPIZL D, 5-FU B 5-7 A m-2’-F 4%
Y (FdUrd) &7 . TR EICY UERMEEAR T, 5-7 A R T AF T Y V5
— U VER(FAUMP), 5-7 A u-2-F A% 7 U Pr-5-= U UEE(FAUTP)~ & U & 1.
DNA [ZHAAE N D Z & THEEA I35,

2 BT DNA AR CIETAF v v U D0 — U VER(AUMP)AS, F 2 DLERY v # —F(TS)
WZEY, TAFF IV — U UEEATMP)~Z{E L DNA ICHHAGAE N D DS, 1 R TIED
7= FAUMP, 72 L ONCNFET 5 5,10- A F L7 b7 & RuEERR L TS OLAHEAEA KRR
RS, ZOEAERN TSIHEMEEZLE L, dTMP 248518 X8 2% Z & T DNA ARkFLE 2 i
7,

3 B#IE. 5-FU A 0 F UERER AR U RV VERBEZOPRTICE D, 5-7 04y )Y
= U VER(FUMP) &2 C5-7 v A w ) P =1 UER(FUTP) & 72 D (UTP Ot 1 12 RNA
kLA E N, 74 r o) P -RNA(F-RNA)A, [EHO RNA 7't v 7% mRNA #
REMET 2,

ZHE TICHE STV AIERD 5-FU OAEIBEFITIN A, 4 TIET A b— 3 A BE
TOHHRENRENTND, Aresvik 5% 5-FU 23 Jurkat M@l 7R h— A& B &EZ L,
ZTOREE LTPARP & L3y YIRS DLz Z & A#iiE LT 5 (83),

5,10-CH2-THF FH2

Ts
dUMP dIMP —> dTDP —> dTTP —> DNA

FdUrd —> FdUMP <€<—> FJUDP ——> FdUTP —> [X\

TP
5-FU T

OFPRT FUMP FUDP FUTP —> Ry

Fig. 25 Action mechanism of 5-FU
5-FU; 5-fluorouracil, TP; thymidine phosphorylase, OPRT; orotate phosphoribosyl transferase, TS;
thymidylate synthase, FHZ2; dihydrofolate, 5, 10-CH2-THF; 5, 10-metylenetetrahydrofolate,
dUMP;  deoxyuridine monophosphate, dTMP; deoxythymidine monophosphate, dTDP;
deoxythymidine diphosphate, dTTP; deoxythymidine triphosphate, FdUrd; fluorodeoxyuridine,
FAUMP; fluorodeoxyuridine monophosphate, FAUDP; fluorodeoxyuridine diphosphate, FAUTP;
fluorodeoxyuridine triphosphate, FUMP; fluorouridine monophosphate, FUDP; fluorouridine

diphosphate, FUTP; fluorouridine triphosphate.
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%72, Borralho &35, B AMIEZ A LT, 5-FU 25 DNA W7 fr <> caspase-3, -8,
QIEMEZ BN &, Bax # V37 EAREBLOMINICE G35 2 L2 ®ELTN5H(84), b
DRFFEIE, 5-FU RIS I DVEHBEFOIENCT R b= 220 LI-EREF 545
T EEREBL TS,

5-FU IZTERRE S N TV RERIC K DERBE T OMIZ, 2 b OMFFE THE ST
LT R b= A% LIRS B LT 5 7 51, A#FFE T TRO-A0001 237 7K h—
CAFHEMMIAIEE R LTl & b 5-FU L0 ENE R LSRR A EZ D L L0 RM
PR RIS AAEHRIR L L COBRN IR TE 5,

E BT, AR TIE~ U AHGMOMIZ, & bEROEEMIC OV TR ETTo
TS Z LA B, TRO-A0001 28 N HROIEFGAIILIZ 7 AR b — APEMsE A5l 2 L,
R CHISHTE D AMiEMZ R EE R T VR LRSS,

L7225 T, RIFENGHENE o7 AT ) —<RoRIBBRAMICE TS, v & X
YD ANR—=B L T IMREENTHT R b= A%, PUEERK S LT AN 4
TEDHEBZD,

—7J7. TRO-A0001 D4y T 5 dibenzo-24-crown 8-ether, NK7-40-2 1%, i Z il
NAEAFIC B S RIE ST, B0 G % A9 5 TRO-A0001 1245\ C D Al sE 4 5| & i
T ZERHLNERST,

[2]Rotaxane |&EIVENDRER ST 38 T 5 /0 FIEENI N2, $ilek51(axle) B & B4R 5>+
(wheel)23“shuttling” & FEIEAL 2 41 [EEE) 21T 5 (9, 10, 85), Z DBy L&A OHEHE
724y f-fE1E®E) 75, TRO-A0001 735 | & Z JMSE D ELR & 72 2 FIREME B D L &2 TV 5,

A E OAFFE T A 72 [2]rotaxane TR b= AFBEICEHGTH LR LN E o2 2
EDD, B A XY URNET BRI e L T O =g T X o T kK
%< O E LITH DR PUEMIEER OB A SN 5,
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