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Inhibition of Autophagy Sensitizes Taxol-resistant Na-
sopharyngeal Carcinoma Cells to Taxol Treatment by En-

hancing Taxol-induced Caspase-dependent Apoptosis

CHEN Yi-long', LI Wei',SU Xue-ping?, TAN Guo-lin', LI He-qing'

(1. Third Xiangya Hospital of Central South University, Changsha 410000, China;2.PLA 303 Hospi-
tal,Nanning 530000, China)

Abstract: [ Purpose ] To investigate the effects and mechanisms of autophagy in the taxol resistance
of nasopharyngeal carcinoma (NPC) cells. [ Methods ] The NPC parental (CNE-1, HNE-2) and taxol-
resistant (CNE-1/Taxol, HNE-2/Taxol) cells were used in the study;3-MA was used as autophagy in-
hibitors ; siRNA to Beclin-1 was used to inhibit expression of Beclin-1. Colony formation assay was
utilized to detect cell proliferation ;flow cytometry assay was used to detect apoptosis. Expression of
autophagy-related protein and cleaved Caspase 3 were measured by Western blot analysis. Morpholo-
gy studies were performed using transmission electron microscopy and fluorescent microscopy. The
c¢DNA microarray was used to analyze the different expression levels of caspase family genes between
parental and taxol-resistant cells. [Results] The expression levels of autophagy protein Beclin-1,
LC3-1I in taxol-resistant cells were higher than those in parental cells(P<0.05). The ICs, values of taxol
in CNE-1/Taxol and HNE-2/Taxol were (6.25+1.0)nmol/LL and (2.19£0.19)nmol/L after pretreatment
with 3-MA, which were significantly lower than that in control groups(P<0.01).The 1Cs, value of taxol
in CNE-1/Taxol and HNE-2/Taxol were (5.69+1.23)nmol/LL and (3.08+0.67)nmol/L after transfection
with Beclin-1-siRNA, which were significantly lower than those in control groups(P<0.05) . Inhibition
of autophagy through 3-MA and Beclin-1-siRNA enhanced taxol-induced caspase-dependent apoptosis,
resulted in partial reversal of the acquired taxol resistance in taxol-resistant cells. [ Conclusion] The
taxol-induced autophagy may protect nasopharyngeal carcinoma cells from caspase-dependent apop-
totic death, and inhibition of autophagy can increase the taxol sensitivity by increasing apoptosis.
Key words : nasopharyngeal carcinoma ;taxol; autophagy ; apoptosis; chemoresistance
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Note : A :The growth inhibition curve was detected by colony formation assay in 2 NPC parental cell lines and 2 taxol-resistant cell lines. B:The
ICsp value of taxol for each cell line. All the data come from three independent experiments. C:Morphological observation of autophagy by
(black arrow) within the cytoplasm in the 2 NPC parental and 2 taxol-

transmission electron microscopy,showing the autophagic vacuoles
resistant cell lines. Scale bars:2pumol/L.

Figure 1 The chemosensitivity and basal levels of autophagy in NPC parental and taxol-resistant cell lines
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Note : A : Lyso-ID fluorescence measurements detected an increase in acidic functional lysosomes in cells treated with taxol. Lysosomes were
stained with the Lyso-ID green dye. The nuclei were stained with Hoechst 33342  (blue). B,C:Western blot was performed to analyze the ex-
pression of autophagic protein Beclin-1,L.C3-11 . B1:CNE-1,B2:CNE-1 +Taxol,B3:CNE-1/Taxol ,B4:CNE-1/Taxol +Taxol ;C1:HNE-2,C2:
HNE-2 +Taxol ,C3 : HNE-2/Taxol ,C4 : HNE-2/Taxol +Taxol. Bar graphs indicated relative expression of Beclin-1,LC3-11/LC3-I normalized to
GAPDH. All quantitative data shown represent the means + SEM of at least 3 independent experiments. *P<0.05,**P<0.01.

Figure 2 Taxol induced autophagy in NPC parental and taxol-resistant cell lines
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Beclin-1-siRNA detected by colony formation assay. C,D:Western blot was performed to analyze the expression of Beclin-1. Bar graphs indicated
relative expression of Beclin-1. All quantitative data shown represent the means + SEM of at least 3 independent experiments. *#*P<0.01.

Figure 3 Inhibition of autophagy sensitizes NPC taxol-resistant cell lines to taxol treatment
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Note: A :Flow cytometry was used to quantify the apoptotic rate. Cells were stained with PI and Annexin V -FITC. The positive-stained
cells were counted using FACScan. B,C:Quantitative analysis of apoptosis rate. D~F. Western blot was performed to analyze the expres-
sion of cleaved Caspase 3. D1,E1:Blank,D2,E2:3-MA,D3,E3:Taxol ,D4,E4:3-MA+Taxol. Bar graphs indicated relative expression of
cleaved Caspase 3 normalized to GAPDH. All quantitative data shown represent the means + SEM of at least 3 independent experiments.

*P<0.05,**P<0.01.

Figure 4 Autophagy inhibition enhanced taxol-induced apoptosis and increased cleaved Caspase 3 protein level
in CNE-1 and CNE-1/Taxol cells

Table1 Different expression of Caspase family genes between
human NPC parental and taxol-resistant cells(fold change)

Caspase family CNE-1/Taxol : HNE-2/Taxol :
CNE-1 HNE-2
Casepase 10 0.68 0.38
Casepase 9 0.46 1.37
Casepase 8 0.18 0.20
Casepase 7 1.06 1.73
Casepase 6 2.19 1.25
Casepase 4 0.34 0.28
Casepase 3 0.17 0.29
Casepase 2 0.78 0.32
Casepase 1 0.66 0.86
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