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I nhibition of proliferation of adult T-cdl leukemia cells by cdastrol

Jinyong Fang, Kaining Yi, Zaowen Song, Mengyun Chen, Lingling Xu, and Tigjun Zhao
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Abstract: We studied the effect of celastrol on the proliferation and apoptosis of adult T-cell leukemia (ATL) cells. After
treating adult T-cell leukemia cell lines with different concentrations of celastrol, we analyzed the cell proliferation by MTT
and colony formation assays. Flow cytometry was conducted to detect cell apoptosis by Annexin V-FITC/PI staining. Western
blotting and dual-luciferase reporter assay were done to study the mechanism how celastrol suppressed the growth of adult
T-cell leukemia cells. Celastrol could significantly inhibit the proliferation of adult T-cell leukemia cells, and induce apoptosis
of ATL cells. With the increase of the concentration of celastrol, the ratio of Bax/Bcl-2 protein was up-regulated. The
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Caspase-3/7 protein was cleaved and activated after treatment with celastrol. Moreover, the expression of HTLV-1-encoded
viral protein Tax was significantly inhibited in the celastrol treated cells. Taken together, these results indicated that celastrol
effectively inhibited the proliferation of adult T-cell leukemia cells by regulating the expression of Bcl-2 family protein, and
induced cell apoptosis by activating Caspase dependent pathway. In addition, celastrol could inhibit the expression of viral
protein Tax. This study will provide an experimental basis for the clinical application of celastrol in the treatment of adult
T-cell leukemia.
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Fig. 2 Effects of celastrol on the growth of adult T-cell leukemia cells. The proliferation rate of leukemic cells was

inhibited with the increase of celastrol concentration. Representative data from three independent experiments were
shown.
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Fig.3 Effects of celastrol on the growth of ATL-T cells.
(A) Influence of celastrol on colony forming efficiency of
ATL-T cells. I : control group; II: 0.001 umol/L celastrol
group; III: 0.01 umol/L celastrol group. (B) Quantitative
representation of colonies of ATL-T cells. Asterisks
denote significance compared with control (DMSO).
*P<0.05; **P<0.01.
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Fig. 4 Flow cytometry shows effect of celastrol on the apoptosis of ATL-T and TL-OmL cells. The percentages of each
fraction were shown. Three major populations of cells can be observed in the cytotoxicity assay: Annexin V-/Pl-cells are

defined as live cells, Annexin V+/PIl-cells as apoptotic cells and Pl+ as dead cells (late apoptotic or necrotic).
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Fig. 5 Effect of celastrol on Caspase family proteins expression in ATL-T and TL-OmL1 cells. Protein extracts were
immunoblotted with antibodies against Caspase3, Caspase7 and GAPDH (loading control). The arrow indicates the
cleaved form of caspase protein.
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Fig. 6 Effect of celastrol on Bcl-2 family proteins expression and Bax promoter activity. (A) Protein extracts were
immunoblotted with antibodies against Bax, Bcl-2 and GAPDH (loading control). (B) Celastrol enhanced Bax promoter
activity in Jurkat cells. Cells were transfected with the Bax reporter plasmid with the different celastrol concentrations.
Luciferase activity was measured. Asterisks denote significance compared with control (DM SO). *P<0.05; ** P<0.01.
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Fig. 7 Effect of celastrol on viral protein Tax protein expression. (A) Expression of Tax transcripts was detected by
RT-PCR in ATL-T cells after treating with celastrol. (B) ATL-T cells were treated with celastrol for 48 h. The expression
of Tax and GAPDH were analyzed by Western blotting. Asterisks denote significance compared with control (DM SO).
*P<0.05; **P<0.01.
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