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Effect of Taraxerol in Inducing Autophagy in Breast Cancer
Cells via mTOR Signaling Pathway

ZHU Kun, DING Mi-na, LI Yue, PIAO Ying-shi, CHEN Li-yan”®
(Jilin Province Key Laboratory of Gynecological Tumor Bioinformatics, Yanbian University, Yanji 133000, China)

[ Abstract | Objective; To investigate the effect of taraxerol on autophagy of breast cancer MCF-7 cells in
vitro, and explore the related mechanisms. Method: The effect of various doses of taraxerol (12.5, 25, 50, 100,
200 pmol-L™") on proliferation of MCF-7 cells was detected by methye thiazolye telrazlium ( MTT) assay. The
autophagy-inducing effect of taraxerol was observed by acridine orange staining, transmission electron microscope
(TEM) and immunofluorescence. The expressions of autophagy-related proteins and the changes of mammalian
target of rapamycin (mTOR) signaling pathway were determined by Western blot analysis. Result; The viability of
MCF-7 cells was significantly inhibited by taraxerol. Acridine orange staining indicated that the acidic lysosomes
increased significantly after treatment with taraxerol in MCF-7 cells. The autophagic structure in the treated group
was observed by TEM. Immunofluorescence showed that the expression of microtubule-associated protein 1 light
chain 3 (LC3) in the cells of the drug group was increased. Western blot demonstrated that the protein expressions

of LC3-1I and Beclin-1 were increased in taraxerol-treated MCF-7 cells (P <0.05, P <0.01), respectively.
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Compared with 100 wmol-L ' taraxerol group, combination group (taraxerol + 3-methyladenine, 3-MA) showed
the down-regulation of LC3-1 in the MCF-7 cells (P <0.05). And expressions of phosphorylated mammal target
of rapamycin ( p-mTOR) and phosphorylated eukaryotic initiation factor 4E binding protein 1 ( p-4EBP1) were

decreased in MCF-7 cells after treatment with taraxerol (P <0.05, P <0.01). Conclusion: Taraxerol can induce

autophagy in MCF-7 cells, which may be related to the inhibition of mTOR signaling pathway.
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Fig.1 Effect of taraxerol on morphological changes of MCF-7 cells

(inverted microscope, x200)
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Fig.2 Effect of taraxerol on autophagy in MCF-7 cells( AO staining)
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Fig. 3 Effect of taraxerol on ultrastructure of MCF-7 cells
(TEM, x7 000)

3.5 HATEWEEEXT MCF-7 40 M0 [ WA 56 8 1 &k
sz 52 2 R, T A SR BE 4 Beclin-1,
LC3-1,LC3-I&E H & ik Tt (P <0.05,P <0.01), H

S B K MM, LC3-I/LC3-1F & (P < 0.05, P <
0.01) . 3-FIEELJREERS (3-MA) J& —Fh L $E14: PI3K 417
TSR], AT BEWT A T R 5 A D 2 L AR
3-MA + 3 A BB LC3-11% 9 35 ik 7K F B A%, LC3-
II/LC3-IFEK (P <0.05) . BEH 3-MA 1] L3 3% i 28
BEEBES F 1) MCF-7 40 Jf & 2B 19 A g, i — 25 B aff
T SR P T 2L g A A ) W S AR T . DL IRT 4,
#£2,3,

Beclin-1 — - - 60 kDa

LC3-1 e — W 16 kDa

LC3-IT s e s 14 kDa

fractin SN SN S 13 Da
A B C

LC3-1 16 kDa

LC3-TT S s . 14 kDa

pB-actin WD SEEEP S SN (3 D2
D E F G

D.Z5 (94 ;E. 3-MA 10 mmol-L ™" 4 ;F. 2 BEH5EE 100 pmol L7 £
G. 3-MA 10 mmol-L ™" + {§ A BEHEEE 100 wmol - L 7" 4

B4 EAXTEEY MCF-7 MM HEHXEAREAK

Fig. 4  Electrophoresis of taraxerol on expressions of autophagy-

related proteins in MCF-7 cells
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Fig. 5 Effect of taraxerol on LC3 expression in MCF-7 cells

(immunofluorescence staining, x400)
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Fig. 6 Electrophoresis of taraxerol on expressions of mTOR signaling

pathway-related proteins in MCF-7 cells
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Table 4 Effect of taraxerol on expressions of mTOR ,p-mTOR, 4EBP1,p-4EBP1 in MCF-7 cells(x +s5,n=3)
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TS BTG B 50 0.66 £0.07" 2.14 £0.04 0.78 £0.15 0.52 +0.09" 0.30 £0.08 0.65£0.12
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