Therapeutic targeting of the non-neuronal cholinergic system in human leukemia cells
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Introduction. Choline uptake via specific transporters is essential for phospholipid metabolism and cancer cell proliferation. The non-neuronal cholinergic system (NNCS), consisting of acetylcholine-related enzymes, receptors and transporters, also regulates cellular growth, but its role in leukemia remains unclear.
Aims. To investigate the molecular and functional properties of choline transporters and the NNCS in human leukemia cell lines.
Methods. Choline uptake was assessed using [3H]choline in HL-60 and Jurkat cells. Gene expression was evaluated by RT-PCR. Cell viability and caspase-3/7 activity were measured by luminescence-based assays.
Results. Choline uptake was Na+-independent, pH-dependent, and mediated by a single transport system in both cell lines. Uptake was markedly inhibited by hemicholinium-3 and cationic drugs. Both HL-60 and Jurkat cells expressed choline transporter-like protein 1 (CTL1) at the mRNA and protein levels. Inhibiting CTL1 suppressed proliferation and induced caspase-3/7 activity. Notably, ChAT expression and intracellular conversion of [3H]choline to [3H]ACh were detected only in Jurkat cells, indicating the presence of a functional NNCS.
Discussion. Our findings demonstrate that CTL1 is the major choline transporter in leukemia cells and is closely linked to proliferation and survival. Furthermore, Jurkat cells possess a functional NNCS, suggesting ACh-mediated auto/paracrine signaling. These results identify CTL1 and the NNCS as potential therapeutic targets for leukemia treatment.
