Intracellular trafficking of the human reduced folate carrier is mediated by the microtubular cytoskeleton              
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The major cellular pathway for uptake of the vitamin folic acid is via a plasma membrane carrier protein known as the reduced folate carrier. We have investigated the mechanisms that control the intracellular trafficking and plasma membrane targeting of the human reduced folate carrier (hRFC) by using confocal microscopy to monitor the cellular distribution of an hRFC fusion protein tagged with the green fluorescent protein (hRFC-EGFP). Transient expression of hRFC-EGFP in a variety of epithelial cell lines (MDCK, HuTu-80, HEK293 and Caco-2 cells) resulted in strong expression of the fusion protein at the cell membrane, assessed by co-localization with the plasma membrane marker FM4-64 (~65% overlap of fluorescence signals after 40 hrs). Incubation of cells with low concentrations of nocodazole (500nM for 10 hrs) attenuated cell surface expression of hRFC-EGFP, whereas treatment under the same conditions with cytochalasin D had little effect. Video-rate confocal imaging of a HuTu-cell line stably transfected with hRFC-EGFP permitted resolution of the motion of hRFC-containing vesicles. At 37°C, individual vesicles exhibited rapid linear motions (average velocity ~ 1.9 m/s) towards as well as away from the cell membrane, interspersed with periods of low motility. Short term incubation with nocodazole (10M, < 5mins) or colchicine (10M, <10mins) inhibited the rapid linear vesicular movements, whereas -lumicocolchine (50M) and cytochalasin D (10M) were ineffective. These data underscore previous evidence (Subramanian et al. 2001. Am. J. Physiol. 281 G1477-G1486) that implicate a crucial role for microtubules, but not microfilaments, in the transport of hRFC to the cell surface. (Supported by the Department of Veterans Affairs and NIH grants DK-56061, DK-58057, and GM-48071).
