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Abstract: Objective To investigate the effects of cisplatin induction in vitro on human nasopharyngeal
carcinoma cells CNE2 and its possible molecular mechanism. Methods Proliferation of CNE2 cells treated
with various concentrations(0.4-4.0 mg/L) of cisplatin was determined using MTT assay. The senescent
cells were determined by a senescence-associated-f3-galactosidase(SA-fB-gal) activity assay and cell cycle
distribution was analyzed by flow cytometry. A Sybe Green real-time polymerase chain reaction(RT-PCR)
method was used to examine the changes of expression profiles of 78 human cellular senescence-related
genes. Results Cisplatin inhibited the proliferation of CNE2 cells in a dose- and time-dependent manner,
and significantly induced a cellular senescence in CNE2 cells, which respectively counted at 67.63% of
senescent cells at day 6 and 89.22% at day 8, after treatment with 1.0 mg/L of cisplatin. A Go/M phase
arrest was observed. The expression levels of 16 senescence-related genes including TP53, TP63, p16Ink4a,
p27Kipl, PTEN, RBI1, TBX3, Cdc25C, Gadd45a, IGFIR, PIK3CA, BMI-1, B2M, MORC3, MYC and
SPARC were increased(P<<0.05 or 0.01), while the 14 genes including Cyclin A2, Cyclin B1, Cyclin E1,
CDK6, ATM, E2F1, ETS1, ETS2, MDM2, FN1, IGFBP3, RBL2, SERPINB2 and SIRT! were decreased
at mRNA levels(P<<0.05 or 0.01). Conclusion Cisplatin could induce G,/M phase arrest and cellular
senescence in CNE2 cells in vitro, which may involve a complicated network of p53-pRb signaling or/and
PTEN signaling pathways mediated by p16 and p27.
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Tablel Effect of cisplatin on senescence-related gene expression profile in CNE 2 cells

Genes Functional groups  Fold-change’ P Genes Functional group Fold-change P
GAPDH Control 1.00+0.00 HPRT1 Oxidative stress 3.89+0.78 0.104
ACTB Cytoskeleton 3.57+0.89 0.631 IGFBP3 p53/pRb signaling - 1.68+0.56 0.002
ALDHIA3  p53/pRb Signaling 2.13+0.43 0.173 IGFBP7 Interferon 2.76+0.40 0.212
AKT1 p53/pRb Signaling - 1.19+0.71 0.010  IGFIR p53/pRb signaling 2.34+0.56  0.003
ATM DNA damage -2.57+0.22  0.023 ING1 p53/pRb signaling 2.64+0.41 0.076
BMI-1 Aging pathway 5.60+0.36 0.047 MAP2K1 MAPK signaling 2.68+0.58 0.051
B2M Aging pathway 4.12+0.19 0.008 MAP2K3 MAPK signaling -1.02+0.63 0.086
CALR Aging pathway 1.93+0.41 0.222 MAP2K6 p53/pRb signaling 2.10£0.61 0.126
Cyclin A2 p53/pRb signaling -3.19+0.56 0.006 MAPKI4 p53/pRb signaling 2.224+0.62 0.412
Cyclin B1 p53/pRb signaling - 1.56+0.42 0.039 MDM2 MAPK signaling —2.79+0.11 0.017
Cyclin D1 p53/pRb signaling 1.94+0.61 0.058 MORC3 p53/pRb signaling 1.91+£0.34 0.017
Cyclin E1 p53/pRb signaling -3.12+0.29 0.034 MYC p53/pRb signaling 2.46+0.90 0.009
CD44 Cell adhesion -1.65£0.58  0.047 NBN DNA damage 3.08+0.88  0.512
Cdc25C p53/pRb signaling 2.91+0.58  0.030 NFKBI Interferon -1.42+0.34  0.126
CDK2 Aging pathway 2.17+0.57 0.211 PCNA p53/pRb signaling 4.77+0.46 0.208
CDK4 Aging pathway 2.26+0.55 0.142 PIK3CA p53/pRb signaling 2.23+0.90 0.006
CDK6 Aging pathway - 1.34+0.33 0.049 PLAU p53/pRb signaling 3.37+0.72 0.051
p21Cipl Aging pathway 2.42+0.56  0.080  PRLPO DNA damage 2.93+0.90  0.352
p27Kipl Interferon 5.82+0.69 0.011 PTEN Other 4.15+£0.26 0.001
p57Kip2 p53/pRb signaling 2.68+0.65 0.084 RBI1 p53/pRb signaling 2.61+0.92 0.009
pl6Inkda p53/pRb signaling 2.54+0.37  0.046  RBLI p53/pRb signaling 2.51+0.42 0.051
p15Ink4b p53/pRb signaling 2.36+0.67  0.092 RBL2 p53/pRb signaling - 1.14+0.30  0.012
p18Inkdc p53/pRb signaling 2.81+0.64 0.125 TBX2 p53/pRb signaling - 1.81+0.25 0.091
CDKN2D p53/pRb signaling 2.00+0.41 0.208 SERPINB2 p53/pRb signaling —11.0+0.61 0.034
CHEK1 Aging pathway 221+0.73  0.153 SERPINEI p53/pRb signaling -1.27+¢0.27  0.163
CHEK2 Aging pathway 3.00+£0.64  0.125 SIRT1 p53/pRb signaling - 1.37+£0.64  0.018
CITED2 p53/pRb signaling - 1.34+0.78 0.065 SPARC p53/pRb signaling 1.79+0.43 0.012
COL1ALl Cell adhesion -191+0.64 0458 TBX3 pl6 Effector 3.89+0.83 0.014
COL3Al Cell adhesion - 1.46+£0.68  0.050  TERF2 DNA damage 2.24+0.34  0.073
CREG!I p53/pRb signaling 2.93+0.74  0.091 TERT DNA damage 2.82+0.61 0.062
E2F1 Aging pathway -1.27+0.34 0.031 TGFB1 p53/pRb signaling 1.84+0.61 0.061
E2F3 Aging pathway - 1.13+0.87 0.065 TGFBI1I1 Cell adhesion - 1.14+0.83 0.084
EGRI1 Interferon 3.01£0.64  0.053  THBSI Cell adhesion -1.35£0.86  0.058
ETS1 Interferon - 1.24+0.44 0.027 TP53BP1 DNA samage - 1.89+0.39 0.065
ETS2 Interferon -1.51+0.33 0.036 TP53 p53/pRb signaling 2.01+0.44 0.043
FN1 Cytoskeleton - 8.99+0.45 0.030 TP63 p53/pRb signaling 9.91+0.63 0.008
Gadd45a DNA damage 3.74+0.32 0.023 TP73 p53/pRb signaling 2.62+0.40 0.074
GLBI p53/pRb signaling -1.25+0.70  0.506  TWIST1 Aging pathway 2.79+0.56  0.106
GSK3B p53/pRb signaling —-1.2440.33 0.214 VIM Cytoskeleton 3.63+0.34 0.080

Notes: Genes were assigned to nine functional groups as indicated in the second column; Genes were marked as “other” if no special assignment to

one of these groups could be made; x+s of three independent experiments of screening was presented; *: compared with the control group
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CNE2 cells were treated with 0.4, 1.0, 4.0mg/L cisplatin for 24h; The
drug was then washed out and the normal medium was replaced; Effects
of cisplatin on cell proliferation were determined by MTT assay; Error
bars were represented as SD of three independent experiments carried
out in triplicate
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Figurel Inhibitory effect of Cisplatin at different concentrations
on CNE2 cells proliferation detected by MTT assay
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Table2 Effect of cisplatin on cell cycle of CNE 2 cells (x+s,
%, n=3)

Groups Gy/G, S G,/M
Control 66.75+£15.29 25.60+13.31 7.66+2.36
DDP 1.0mg/L 38.87+£32.22  29.13+3.98  32.00+28.37

A
g e
Q i
o &7
& ]
5 58S
..g =) £ 1
53 = ]
ze “3 4
g 2 3
o o -

0 40 80
Channels(PI-A)
Control

120 160 200 0 40

0 Vehicle

80
Channels(PI-A)
DDP 1.0mg/L

8 days

DDP 1.0mg/L DDP 1.0mg/L

CNE2 cells were treated with 1.0 mg/L cisplatin for 24h; The drug was
then washed out and the normal medium was replaced; A: morphology
of control cells and cisplatin-treated cells were examined by phase-
contrast microscopy(*200); B: percentage of positive senescent cells
determined by SA-B-gal staining the results were represented as the
mean+SD of three independent experiments; *: P <0.0001, compared
with untreated (vehicle) control cells
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Figure2 Cisplatin-induced CNE2 cells senescence detected
by SA-B-gal staining
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CNE2 cells were treated with 1.0mg/L cisplatin for 24h; the drug was then washed out and the normal medium was replaced; A: cell cycle distribution

was determined by flow cytometry after 72h; B: the percentage of Go/M phase cells was represented as the x+s of three independent experiments
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Figure3 Cisplatin-induced CNE2 cells arrest in G,/M phase determined by flow cytometry
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