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    Abstract

        RhoA prenylation is a critical step for the translocation of RhoA to the membrane and its activation in response to agonist-induced sustained contraction of the smooth muscle. However, the effect and role of RhoA prenylation in the spontaneously tonic smooth muscle, such as internal anal sphincter (IAS), is not known. Present studies determined RhoA prenylation and its association with the basal tone in the IAS before and after the RhoA prenylation inhibitor, geranylgeranyl transferase inhibitor GGTI-297 [N-4-[2(R)-amino-3-mercaptopropyl]amino-2-naphthylbenzoyl-(l)-leucine,TFA]. Western blot analyses of cytosolic and membrane fractions determined the effects of RhoA prenylation inhibition on the cellular distribution of the RhoA. Additional studies were performed to determine the relationship between RhoA prenylation and Rho kinase (ROCK) activity. GGTI-297 decreased prenylation of RhoA, decreased ROCK activity, and caused a corresponding fall in the IAS tone. These inhibitory effects following RhoA prenylation blockade were demonstrated to be directly on the spontaneously contracted IAS smooth muscle cells. Western blot analysis revealed high levels of RhoA in the IAS smooth muscle cellular membrane in the basal state, and GGTI-297 shifted the RhoA localization to the cytosol. RhoA prenylation may play an important role in the translocation of RhoA to the smooth muscle cell membrane leading to its activation and for the maintenance of basal tone in the IAS.

      
Footnotes
	
        This study was supported by the National Institutes of Diabetes and Digestive and Kidney Diseases (Grant DK-35385) and by an institutional grant from Thomas Jefferson University (Philadelphia, PA).

      
	
        Article, publication date, and citation information can be found at http://jpet.aspetjournals.org.

      
	
        doi:10.1124/jpet.107.119339.

      
	
        ABBREVIATIONS: IAS, internal anal sphincter; ROCK, Rho kinase; GDP-RhoA, GDP-bound RhoA (inactive form of RhoA); MLC, myosin light chain; GGTase I, geranylgeranyltransferase I; GGPP, geranylgeranyl pyrophosphate; U-46619, 9,11-dideoxy-11α,9α-methano-epoxy-PGF2α; GGTI-297, [N-4-[2(R)-amino-3-mercaptopropyl]amino-2-naphthylbenzoyl-(l)-leucine,TFA]; RSM, rectal smooth muscle; L-15, Leibovitz medium; RT, room temperature; CRC, concentration-response curve; LSB, Lamellae sample buffer; PAGE, polyacrylamide gel electrophoresis; NCM, nitrocellulose membrane; TBS-T, Tris-buffered saline with Tween; SMC, smooth muscle cell; DMEM, Dulbecco's modified Eagle's medium; DPBS, Dulbecco's phosphate-buffered saline; Y27632, R-(+)-trans-N-(4-pyridyl)-4-(1-aminoethyl)-cyclohexanecarboxamide.
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