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Mechanism of apoptosis induced by SIRT1 deacetylase inhibitors
in human breast cancer MCF-7 drug-resistant cells
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Abstract: The mechanism of apoptosis induced by SIRT1 deacetylase inhibitors in both human breast
cancer MCF-7 and MCF-7 doxorubicin-resistant cells was studied. MTT assay was used to detect growth-
inhibitory effect on the cells. Protein expression was detected by Western blotting. Chromatin condensation
was detected by a fluorescent microscope after Hoechst 33342 staining. Cell cycle distribution was analyzed
with flow cytometry. Apoptotic cells were detected with Annexin V staining. Nicotinamide ( NAM) and
Sirtinol, two SIRT1 deacetylase inhibitors, exhibited the similar growth-inhibitory effects on MCF-7/DOX
cells and MCF-7 cells, but no potentiation of DOX activities. The arrest at G,/M phase was detected by
flow cytometry in both MCF-7 and MCF-7/DOX cells after NAM treatment. Activation of caspase pathway
in MCF-7 cells, such as the cleavages of PARP, caspase-6, -7, -9, were observed after exposure to NAM
50 mmol - L™", accompanied by the occurrence of chromatin condensation and Annexin V positive cells.
However, the cleavages of PARP, caspase-6 and -7 in MCF-7/DOX cells delayed after exposure to NAM
for 24 h and obviously increased at 48 h with appearance of chromatin condensation and Annexin V positive
cells. SIRT1 deacetylase inhibitors show no cross resistance to MCF-7 drug-resistant cells, and the similar
growth-inhibitory actions of them to MCF-7 sensitive and drug-resistant cells by which it is mediated by
activation of apoptotic caspase pathway.
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Figore 1  Characteristics of human breast cancer
MCF-7/DOX cells. A: Strong resistance to DOX in the
MCF/DOX cells. Data are presented as x + s from
three separate experiments; B; Expression of P-gp and
its related proteins in the MCF-7 and MCF-7/DOX
cells detected by Western blotting. This is a
representative result from two independent experiments
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Figure 2  Growth-inhibitory effects of Sirtinol (A)

and nicotinamide (B) on MCF-7 and MCF-7/DOX
cells. Data are presented as X +s from three separate
experiments
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Figure 3 Effect of DOX in combination with Sirtinol
and Tet on the proliferation of MCF-7/DOX cells. The
assay was used with MTT method and the data are
presented as ¥ *+ s from three separate experiments.
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Figure 4 Effect of NAM on cell cycle distribution in MCF-7 (a —d) and MCF-7/DOX cells (e —h). The cells
were treated with 10 (b, f), 25 (¢, g), 50 (d, h) mmol - L ™' NAM, separately. The cell cycle distribution was
detected by flow cytometry and shown one representative of three independent experiments

Figure 5 Chromatin condensation induced by NAM in both MCF-7 (a —c¢) and MCF-7/DOX (d —{) cells. The
cells were treated with 50 mmol » L™' NAM for24 h (b, e), 48 h (c, f), separately. The condensed nuclei were
observed by a fluorescent microscope after staining with Hoechst 33342. ( x200)
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Annexin V
Figure 6 The apoptotic cells stained with Annexin V-FITC. MCF-7 (a—c) and MCF-7/DOX (d -f) cells were
treated with 50 mmol - L™' NAM for 24 h (b, ¢) and 48 h (¢, f), and then were assayed with flow cytometry.
This is a representative result from two separate experiments
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Figure 7 The apoptotic caspase pathway was activated by 50 mmol - L™' NAM in both MCF-7 and MCF-7/DOX
cells. The cells were treated with NAM for indicated time and the protein contents were detected by Western
blotting. This is a representative result from two independent experiments
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SEBTUIHRE SIRTI R . BT A MCF7
iy 24 FOXO03a 3R iA 8 B AR, 2 ECAREA
35 SIRTI FEHEKIFKRE . M NAM LB 5 4HEE , X
ERT-RE RIS, LR BB 5 FOXO03a & &1KA
Ko By FOXO03a {E4L)5 W B fEHEM T-F H Bim
HyZRik, TR ST EH ™ . EF SIRTL ZHMAT
P-gp RAWNHFUK SHMBEEGFSEHNRR,
AL EFIEER,
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