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Abstract: [ Objective] To explore the effect of arsenic trioxide (ATO) on the expression of DNA methyltransferase 1
(DNMTI) and its anti-leukemia mechanism in acute T—lymphocytic leukemia (T—ALL) cells. [Methods] T-ALL cell
lines (Jurkat, CCRF—CEM, Molt-4) were cultured in vitro and divided into control (0 pwmol/L) , low concentration (3
wmol/L) and high concentration (6 wmol/L) groups according to the dose of ATO, and the expression of DNMTI and
cleaved—caspase—3 were investigated by RT-qPCR and western blot after ATO treatment for 24 h (0, 3 and 6 wmol/L) in-
tervention; Flow cytometry was applied to detect cell death in T-ALL cell lines (Jurkat, CCRF-CEM, MOLT-4) ; The ex-
pression of DNMTI and cleaved—caspase—3 and cell death were detected after applying ATO and Z-DEVD-FMK (caspase—
3 specific inhibitor) ; T-ALL cell death was detected after overexpressing DNMT1 under ATO intervention. [ Results] With
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the dose of ATO increasing, the expression level of DNMT1 in T-ALL cells decreased, the expression level of cleaved—cas-

pase—3 protein increased, and the cell mortality increased (P<0.05) ; The application of Z-DEVD-FMK specifically inhib-

ited cleaved—caspase=3, diminished the inhibitory effect of ATO on DNMTI expression, and decreased the cell mortality
(P<0.05) ; Overexpression of DNMT1 in T-ALL cells significantly reduced cell death induced by ATO treatment (P<0.05).

[ Conclusion] Within a certain concentration range, ATO effectively down-regulates the expression of DNMTI via the acti-

vation of caspase=3 in a dose-dependent manner, thus inducing cell death in T-ALL cells, which provides a theoretical

basis for the future application of ATO as a demethylating drug to improve the clinical treatment of T-ALL.
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Representative results of flow cytometry showed that after ATO (Arsenic trioxide) treatment (0,3,6 pmol/L) for 24 h, the percentages of PI" cells in-

creased dose—dependently (6 pmol/L vs. the control or 3 wmol/L vs. the control, n=3).
1 Annexin—V/PL7t = 40BN 2004 T 3 B2 40 A 5 097 240 B ok i R AL O 1= 2K

Fig. 1 Annexin—V/PI flow cytometry showed the cellular mortality of acute T-lymphocytic leukemia cell lines.
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The T-ALL (acute T-lymphocytic leukemia) cells in the ATO
group were treated with ATO (0, 3, 6 wmol/L) for 24 h. A: ATO treat-

ment significantly down-regulated the gene expression levels of DN-
MT1 dose—dependently (6 pmol/L vs. the control, n=3); B: ATO treat-
ment significantly down—regulated the protein expression levels of DN-
MTI dose-dependently (6 pmol/L vs. the control, n=3); C: ATO treat-
ment significantly up—regulated the protein expression level of cleaved—
caspase—3 dose—dependently (6 wmol/L vs. the control or 3 wmol/L vs.
the control, n=3).
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Fig. 2 The expression levels of DNMT1 and cleaved—cas-

pase—3 in acute T-lymphocytic leukemia cells
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The T-ALL (acute T-lymphocytic leukemia) cells in the ATO
group were treated with 6 pwmol/L ATO, and those in the ATO+DEVD
group were treated with 6 wmol/L ATO and 25 wmol/L Z-DEVD-
FMK. A: RT-qPCR of DNMTI mRNA level in T-All cells (ATO wvs.
ATO+DEVD,n=3). B: Western blots of the protein expression levels of
DNMT! and cleaved—caspase—3 in T-ALL cells of two groups. (ATO vs.
ATO+DEVD, n=3).
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Fig.3 Changes in the effect of ATO on DNMT1 expres-
sion in acute T-lymphocytic

leukemia cells after inhibition of caspase-3
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The T-ALL (acute T-lymphocytic leukemia) cells were divided into DNMTI over—expression group and the control group. Cells in DNMTI over-
expression group were transfected with pECMV-DNMT! overexpressing plasmid, and those in the control group were transfected with empty plasmid.
After 48 h, T-ALL cells in the two groups were treated with 6 pmol/L ATO. A: Annexin—V/PI flow cytometric analysis of cellular mortality of T-ALL
cells (ATO vs. ATO+DEVD, n=3). B: RT-qPCR assays of the gene expression of DNMT1 in T-ALL cells (DNMT1 over—expression vs. control, n=3). C,
D: Annexin—V/PI flow cytometric analysis of cellular mortality of T-ALL cells (ATO+ DNMT1 over—expression vs. ATO, n=3).
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Fig.4 The effect of the inhibition of DNMT1 by ATO on the cell mortality in acute T-lymphocytic leukemia cells
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