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Celastrol Degradates HER2 Protein and Induces Cell Apoptosis in MDA-MB-453 Cells

YAN Yan-yan'*, FU Li-wu?
(1. Medical College, Shanxi Datong University, Datong 037009, China; 2. State Key Laboratory of Oncology
in Southern China// Cancer Center, Sun Yat-sen University, Guangzhou 510060, China)

Abstract: [ Objective] To investigate the mechanism of celastrol degradating HER2 protein and inducing cell apoptosis in MDA-
MB-453 cells. [ Methods] The cytotoxicity of celastrol to MDA-MB-453 cells was measured by MTT assay. Apoptotic morphology was
observed after Hoechst 33258 staining. Sub-G1 DNA peak was analyzed by flow cytometry to quantify the degree of apoptosis. Changes
of apoptotic related proteins were analyzed by Western blot.  Subcellular distribution of HER2 was observed under fluorescence
microscopy by immunofluorescence assay.  [Results] Celastrol exhibited potent cytotoxicity in HER2-overexpressing MDA-MB-453
cells, and IC50 was (5.22 £ 0.29) wmol/L. After MDA-MB-453 cells were treated with different concentrations of celastrol for 24 h
typical apoptotic bodies, increasing sub-G1 DNA peak and activation of Caspase-3 and Parp were detected in a dose-dependent
manner. It was noteworthy that immunofluorescence study with anti-HER2 antibody showed that celastrol disturbed the subcellular
distribution of HER2, with decreased location in the plasma membrane. [Conclusion] Celastrol induced MDA-MB-453 cancer cells
apoplosis in a dose-dependent manner. Subcellular redistribution of HER2 maybe involved in HER2 protein degradation by celastrol.
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Fig.1 The chemical structure of celastrol (A) potent cytotoxicity to HER2 -overexpressing MDA-MB-453 cells (B)
Cytotoxicity was measured by MTT assay. The cells having grown for 24 h were exposed to a full range of concentrations of celastrol for 72 h. Cell
viability was assessed by model 550 microplate reader after staining with MTT for 4 h. Means + SD of six determinations. Each experiment was done in

3 replicate wells. IC50 MDA-MB-453 = 5.22 + 0.29 pmol/L.
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Fig.2 Celastrol-mediated cell apoptosis morphologic changes
MDA-MB-453 cells were treated with 3.00 to 12.00 pmol/L celastrol for 24 h.  The apoptotic cells detected by Hoechst 33258 staining and
observed under fluorescence microscope at x 400 magnification displayed condensed and fragmented nuclei, shrinkage of cell volume in a concentration

dependent manner.
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Fig.3 The apoptotic rate of MDA-MB-453 cells induced
by celastrol were tested by PI staining flow cytometry
A:After MDA-MB-453 cells were treated with different
concentrations of celastrol for 24 h, sub-Glpeak were observed by PI

staining flow cytometry. B Statistical analysis of percent apoptosis.

(1)P<0.05,2)P<0.01, versus DMSO control, n=3)

A

5 BABIENE HER2 EAEHABHPHSH
Fig.5 Changes in subcellular distribution of HER2 was

observed under fluorescence microscopy (x 400)
A:DMSO,B:8.00 pwmol/L celastrol, After MDA-MB-453 cells
grown on coverslips were treated with 8.00 pwmol/L celastrol or DMSO
for 24 h, immunofluores cence assay was performed according to the

Experimental Section.
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Fig.4 The expression of apoptotic related proteins an
HER2 were detected by Western blot analysis

A: Activations of Caspase-3 and the cleavage of PARP in dose-
dependent manner were observed. Additionally, celastrol could down-
regulate the expression of HER2 protein.B:Statistical analysis of
relative protein level. ( 1)P<0.05, 2)P<0.01, versus DMSO control,
n =3)Bandscan software was used to quantify the density of each
protein band. The relative protein level was calculated from a ratio of

the density relative to GAPDH.
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