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Abstract

We studied the influence of novel supramolecular substance, [2] rotaxane (TRO-A0001) , on caspase
signaling and cell viability in melanoma and colon cancer cell lines. TRO-A0001 suppressed concentration-
dependently in the proliferation of cancer cells. The morphological analysis demonstrated that TRO-A 0001
increased the levels of apoptotic cells. The expression of cleaved-form caspase-3 and PARP was significantly
increased in cells exposed to TRO-A0001. The expression of Bax was increased by TRO-A0001. Furthermore,
the downregulation of Bax by siRNA resulted in growth activation. These results suggest that TRO-A 0001
induces apoptosis in cancer cells and holds potential as a new anti-tumor medicine.
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Fig.1 Chemical structure of dibenzo-24-crown 8-ether (A), NK7-40-2(B) and [2] rotaxane (TRO-A0001) (C)
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Fig. 2 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 for each time.
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Fig. 3 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),
5.0pM of TRO-A0001(B, E, H, K)
and 10.0pM 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
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Fig. 4 Effects of TRO-A0001 on B16/BL6 cell
apoptosis as assessed by TUNEL assay

and fluorescent microscopy. B 16/BL6
TUNEL

positive

cells were treated with 0.1 % dimetyhl
sulfoxide (A, D, G), 10.0uM of TRO-
A0001(B, E, H)in RPMI for 12hr. To
provide a positive TUNEL group, we

added DNase I to another control group
(C, E 1). TUNEL-positive cells stained
red and nuclei stained blue with Hoechest
33342. Scale bar = 50 um.
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Fig. 5 Expression levels of caspase-3 and -7 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,
10.01M), and control (0M) 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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Fig. 6 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, 10.011M), and
control (0IM) cultures were treated with 0.1% DMSO in RPMI for 24 h. f-actin was
used as the internal control for protein loading and transfer efficiency.
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Fig. 7 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}1M), and
control (0IM) cultures were treated with 0.1% DMSO in RPMI for 24 h. f-actin was
used as the internal control for protein loading and transfer efficiency.
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Fig. 8 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-A 0001 on various concentrations (0.5 — l0.0uM) , 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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