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Adult T-cell leukemia (ATL) develops in individuals infected
with human T-cell lymphotropic virus-1 (HTLV-1).
Presently there is no curative therapy for ATL. The HTLV-1-
encoded protein Tax up-regulates Bcl-xL expression and
constitutively activates interleukin-2 (IL-2), IL-9, and IL-15
autocrine/paracrine systems resulting in amplified JAK/
STAT signaling. Consequently, inhibition of JAK signaling
reduces ex vivo proliferation of PBMCs from ATL patients in
smoldering and chronic stages. Currently, two JAK inhibitors
are approved for human use. In this study, we examined
activity of multiple JAK inhibitors in IL-2-dependent and
IL-2-independent ATL cell lines. The highly selective JAK
inhibitor ruxolitinib was examined in a high-throughput
matrix screen and the Bcl-2/Bcl-xL inhibitor navitoclax was
identified as a strong candidate for multicomponent therapy.
An examination of the mechanistic underpinnings of this
combination highlighted a stimulation of Bim and PUMA
expression and reduced phosphorylation of BAD upon cellu-
lar exposure to ruxolitinib. The combination was noted to
strongly activate BAX, effect mitochondrial depolarization
and increase caspase 3/7 activity that leads to PARP and
Mcl-1 cleavage. Ruxolitinib and navitoclax independently
demonstrated modest antitumor efficacy while the combina-
tion dramatically lowered tumor burden and prolonged
survival in an aggressive ATL murine model. Critically, this
combination strongly blocked ex vivo proliferation of five
ATL patients’ PBMCs. These studies provide support for a
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therapeutic trial in patients with smoldering and chronic
ATL using a drug combination that inhibits JAK signaling
and anti-apoptotic protein Bcl-xL.
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