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Abstract

Adult T-cell leukemia/lymphoma (ATL) is an aggressive T-cell neoplasm with poor prognosis that develops after
chronic infection with human T-cell leukemia virus type 1 (HTLV-1). Although AMP-activated protein kinase
(AMPK) is a critical cellular energy sensor, it has recently become clear that AMPK can act as a tumor regulator.

The following results were obtained: (1) AMPK expression in acute and chronic ATL patients was significantly
higher than in asymptomatic HTLV- 1 carriers and healthy donors. (2) A769662, a direct activator of AMPK, did
not induced cell death although increased phosphorylation of AMPK. (3) AICAR, an adenosine analogue, induces
apoptosis via death receptor 5 expression and er stress in HTLV- I -infected T-cell lines. (4) Metformin, an indirect
AMPK activator, induced cell death with autophagy via inhibition of mTOR signaling. (5) Dorsomorphin, a revers-
ible AMPK inhibitor induces apoptosis via ROS-mediated DNA damage in HTLV- I -infected T-cell lines. These
data suggest that AMPK could be a candidate therapeutic target for ATL and that AICAR, metformin and dorsomor-
phin could be a therapeutic agent for ATL.
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Fig.1 Expression and phosphorylation of AMPK a in ATL patients. (A) AMPK a protein levels were
analyzed relative to 3-actin as a control (acute type ATL, n = 10; chronic type ATL,n =7; AC,
n=4;HD,n=5). (B) AMPKa phosphorylation levels were expressed as the phospho-
AMPKo/total AMPK o ratio (acute type ATL, n = 10; chronic type ATL,n=7; AC,n=4; HD,
n = 5). Data are representative of three independent experiments for each subject. Lower
numbers represent means * standard deviations for the indicated group. Mann—Whitney U test;
*P<0.05vs.HD, TP <0.05 vs. AC.
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Fig.2 Effects of A769662 on AMPK and apoptotic protein in HTLV- 1 -infected T-cell lines. Cell
lines were incubated in the presence of various concentrations of A769662 for 24,48 and 72 h.
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Fig.4 Effects of metformin on mTOR signaling in HTLV- 1 -infected T-cell lines. Cell
lines were incubated in the presence of metformin (10 mM) for 0,24, 48 and 72 h.
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Fig.5 Induction of DNA damage by dorsomorphin in HTLV- I -infected T-cell lines.
Cell lines were treated with dorsomorphin (25 pM) for the indicated times.
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Fig.6 Schematic representation of AICAR-, metformin- and dorsomorphin-induced cell death
pathways in HTLV- 1 -infected cell lines
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