
Therapeutic efficacy of FTY720 in a rat model of NK-cell leukemia. 

Abstract: 

NK-cell leukemia is a clonal expansion of NK cells. The illness can occur in an aggressive or 

chronic form. We studied cell lines from human and rat NK-cell leukemias (aggressive NK-cell 

leukemia) as well as samples from patients with chronic NK-cell leukemia to investigate 

pathogenic mechanisms. Here we report that Mcl-1 was overexpressed in leukemic NK cells and 

that knockdown of Mcl-1 induced apoptosis in these leukemic cells. In vitro treatment of human 

and rat NK leukemia cells with FTY720 led to caspase-dependent apoptosis and decreased Mcl-1 

expression in a time- and-dose-dependent manner. These biologic effects could be inhibited by 

blockade of reactive oxygen species generation and the lysosomal degradation pathway. 

Lipidomic analyses after FTY720 treatment demonstrated elevated levels of sphingosine, which 

mediated apoptosis of leukemic NK cells in vitro. Importantly, systemic administration of 

FTY720 induced complete remission in the syngeneic Fischer rat model of NK-cell leukemia. 

Therapeutic efficacy was associated with decreased expression of Mcl-1 in vivo. These data 

demonstrate that therapeutic benefit of FTY720 may result from both altered sphingolipid 

metabolism as well as enhanced degradation of a key component of survival signaling. 

 


