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    Abstract

        The second messenger, cGMP, mediates a host of cellular responses to various stimuli, resulting in the regulation of many critical physiologic functions. The existence of specific cGMP transporters on the plasma membrane that participate in the regulation of cGMP levels has been suggested in a large number of studies. In this study, we identified a novel plasma membrane transporter for cGMP. In particular, we showed that hOAT2 (SLC22A7), a member of the solute carrier (SLC) superfamily, was a facilitative transporter for cGMP and other guanine nucleotides. hOAT2, which is ubiquitously expressed at high levels in many cell types, was previously thought to primarily transport organic anions. Among purine and pyrimidine nucleobases, nucleosides, and nucleotides, hOAT2 showed the greatest preference for cGMP, which transported cGMP with a Km value of 88 ± 11 μM and exhibited between 50- and 100-fold enhanced uptake over control cells. Our data revealed that hOAT2 is a bidirectional facilitative transporter that can control both intracellular and extracellular levels of cGMP. In addition, we observed that a common alternatively spliced variant of hOAT2 demonstrated a complete loss of transport function as a result of a low expression level on the plasma membrane. We conclude that hOAT2 is a highly efficient, facilitative transporter of cGMP and may be involved in cGMP signaling in many tissues. Our study suggests that hOAT2 represents a potential new drug target for regulating cGMP levels.

      
Footnotes
	
        This work was supported by National Institutes of Health grants GM36780 and GM61390. Dr. Cropp is a recipient of a NIGMS Predoctoral Fellowship (1R25-GM56847).

      
	
        ABBREVIATIONS: GC, guanylate cyclase; PDE, phosphodiesterase; MRP, multidrug resistance protein; SLC, solute carrier; CNT, concentrative nucleoside transporter; ENT, equilibrative nucleoside transporter; hOAT, human organic anion transporter;; PAH, p-aminohippurate; PCR, polymerase chain reaction; HEK, human embryonic kidney; NBMPR, nitrobenzylthioinosine; GAPDH, glyceraldehyde-3-phosphate dehydrogenase; TLC, thin-layer chromatography; GFP, green fluorescent protein; EV, empty vector; SNP, sodium nitroprusside; IBMX, 3-isobutyl-1-methylxanthine; bp, base pair(s); aa, amino acid(s).
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