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Proteasome Inhibitor MG 132 Inhibits Cell Proliferation and Induces Cell Apoptosis in Acute
T Lymphoblastic Leukemia Cell Via FOXO3a/Puma Pathway
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Abstract : [ Objective ] To explore the effect and the possible mechanism of the proteasome inhibitor MG 132 on acute T lympho-
blastic leukemia cells. [ Methods ] The influence of different concentrations of MG132 in the viability and proliferation of CCRF-CEM
was measured by MTS. Apoptosis rates of CCRF=CEM treated by MG 132 were determined by flow cytometry. After being exposed to
MG132, the protein levels of FOXO03a in cytoplasm and nucleus were analyzed by Western blotting. qRT-PCR was applied to detect
the mRNA of FOX03a and Puma in cells treated by MG132. Then CCRF-=CEM was stably transfected with antisense FOXO3a using
Lentivirus infection. We further investigated the effects of MG132 in FOXO3a—shRNA cells and elucidated the mechanisms of
FOXO03a and Puma. [Results] MG132 inhibits the proliferation of CCRF=CEM, but has no cytotoxicity in peripheral blood mononu-
clear cells (PBMC). Cellular apoptosis was induced in cells treated with MG132. At mRNA level, MG132 had no influence on
FOXO03a, but increased the expression of Puma. However, MG132 promoted the expression of both FOX0O3a and Puma at protein
level. Interestingly, the expression of FOXO3a increased very little in cytoplasm. In FOXO3a— shRNA cells the expression of
FOX03a and Puma decreased at protein level. FOX03a’ s knockdown attenuated the proliferation inhibition mediated by MG132,
[ Conclusion] MG132 inhibits the proliferation and promotes to apoptosis of CCRF=CEM. One of the mechanism is that MG 132 inhib-
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its the degradation of FOXO3a, and then activates FOXO3a/Puma pathway.
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WEFEE X T-ALL 5851 1697 R mg , -4 03h
SPRE R ASBIFTE AT ARSI 5 4 B - 75 1 )L 2
ALL, 3 3k 5 5% 38 45 [ F- 3 (forkhead transcription
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CCRF-CEM cells were treated with different concentrations of
MG132 and cell proliferation was detected by MTS test after 24 h.
According to factorial design variance analysis, F(cell*concentration)=
347.21, F(cell) = 885.56, F(concentration) = 899.20, P < 0.001.

1 MG132 ¥R ER S 14E3# 5] CCRF-CEM 2R B Y15 E
Fig.1 MG132 could effectively inhibit the proliferation
of CCRF-CEM cells in different concentrations
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Annexin V

CCRF-CEM cells were treated with 0, 0.5, 1, 2 wmol/LL MG132 for 24 h, then cell apoptosis was analyzed by Annexin V/PI staining.
2 MG132{2i# CCRF-CEM 4 i) 1=
Fig.2 MG132 promotes apoptosis of CCRF-CEM
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Fig.3 MG132 had an influence on FOXO3a/Puma
pathway in mRNA level
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A, I 4B
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Cells were exposed to MG132. A: Total proteins were detected; B: Cytoplasm

andnucleus extracts were prepared separately.

B4 MGI1323f ALL # 1k 1 FOXO3a,Puma & B R XK
Fig.4 MG132 had an influence on FOXO3a/Puma pathway in protein

level
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5 ALL#4M#k7E FOXO03a shRNA T
JEFOX03a % Puma & Q RIiXER
Fig.5 The expression of FOX0O3a and
Puma in FOXO3a after the reaction with
shRNA in ALL cell line
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Cells were treated with different concentrations of MG132 and
cell proliferation was detected by MTS test after 24 h. According to
factorial design variance analysis, F (cell*concentration )= 25.393,
F(cell) = 126.27, F(concentration) = 1085.21, P < 0.001.

BEl6 MG132%f FOXO3a mi{R A4 HI B RA 3T R A
Fig.6 FOXO03a's knockdown attenuated the
proliferation inhibition mediated by MG132
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