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Characteristics of boningmycin induced cellular senescence
of human tumor cells
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Abstract: Cellular senescence is one of the important steps against tumor. This study was to observe the
characteristics of boningmycin induced senescence of human tumor cells. MTT method and clone formation
assay were used to detect the growth-inhibitory effect. Cellular senescence was detected with senescence-associated
beta-galactosidase staining. Cell cycle distribution and accumulation of intracellular reactive oxygen species
(ROS) were analyzed with flow cytometry. Protein expression was detected by Western blotting. The results
showed that the growth-inhibitory effect of boningmycin was obviously stronger on human oral epithelial
carcinoma KB cells than that on non-small cell lung cancer A549 cells. Comparison to the similar action of
doxorubicin, that boningmycin induced the features of cellular senescence in both cell lines, its due to the arrest
at G,/M phase and an increase of ROS level. The molecular senescence marker P21 increased significantly
after boningmycin treatment at a dosage of 0.1 pmol-L ™', whereas a higher concentration of it induced apoptosis.
The results indicated that cellular senescence induced by boningmycin was one of its mechanisms in tumor
suppression.
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Figure 1 The growth-inhibitory effects of BON (boningmycin)
and DOX (doxorubicin) on KB and A549 cells. A: KB cells; B:
A549 cells. The cell viabilities were determined by MTT assay
after treatment with drugs for 3 days. Data are presented as
X *+ s from three separated experiments

Table 1 The clonal formations of KB and A549 cells inhibited

by BON and DOX
Cell line BON (ICso/nmol-L™")  DOX (ICso/nmol-L™")
KB 1.60 £ 0.59 5.78 £0.92
A549 5.01£0.51 2.88+0.79

The cells at logarithmic growth phase were grown in a 48 well
plate with 100 per well for 24 h and treated with the drugs. The
number of the clone with more than 50 cells was counted after a
week

Figure 2 The cellular senescence of KB cells induced by BON
and DOX for 3 days and cultivated continuously for 2 days.
The senescent KB cells after exposure to BON. a: Control
group; b, ¢, d, e: 0.01, 0.02, 0.05, and 0.1 pmol-L™' BON group,
respectively; f: 0.05 umol'L™' DOX. The arrow shows the blue
senescent cell
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Figure 3 A: The percentage of cellular senescent KB cells
induced by 0.05 pmol-L™' DOX (1), and 0.01 (2), 0.02 (3), 0.05
(4), and 0.1 (5) umol-L ™" BON, respectively. B: The percentage
of cellular senescent A549 cells induced by 0.05 pmol-L™'
DOX (1), and 9.1 (2), 0.5 (3), and 1 (4) pmol-L™' BON group,
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Figure 4 A: Effect of BON and DOX on cell cycle distribution of KB cells.

PI fluorescence

Treated with the drugs for 24 h.

a: Control group; b, c: 0.05

and 0.1 pmol'L™' DOX group; d, ¢, f: 0.02, 0.05, and 0.1 pmol-L™" BON group, respectively. B: Effect of BON and DOX on cell cycle
distribution of A549 cells. a: Control group; b, c: 0.1 and 0.2 pmol-L™" DOX group; d, e, f: 1, 2, and 5 umol-L™' BON group, respectively
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Figure 5 The generation of ROS in KB cells induced by BON
and DOX. KB cells were treated for 24 h with 0.5 pmol-L™
DOX (b), and 0.1 (c) and 1 (d) pmol-L™" BON, respectively. a:
Control group
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Figure 6 The protein expression of senescent KB cells induced
by BON. The KB cells were collected at different time points
after exposure to 0.1 pmol'L™' BON. The changes of senescence-
related protein expression were detected by Western blotting.
The asterisk indicates the cleavage fragment of PARP protein
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Figure 7 Activation of apoptotic pathway in the KB cells
treated with different concentrations of BON. The cells were
exposed to different concentrations of BON for 48 h and then
collected. The changes of PARP and P53 were detected by
Western blotting.
of PARP protein

The asterisk indicates the cleavage fragment
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