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            Abstract
Standard microarrays measure mRNA abundance, not mRNA synthesis, and therefore cannot identify the mechanisms that regulate gene expression. We have developed a method to overcome this limitation by using the salvage enzyme uracil phosphoribosyltransferase (UPRT) from the protozoan Toxoplasma gondii. T. gondii UPRT has been well characterized because of its application in monitoring parasite growth: mammals lack this enzyme activity and thus only the parasite incorporates 3H-uracil into its nucleic acids1,2. In this study we used RNA labeling by UPRT to determine the roles of mRNA synthesis and decay in the control of gene expression during T. gondii asexual development. We also used this approach to specifically label parasite RNA during a mouse infection and to incorporate thio-substituted uridines into the RNA of human cells engineered to express T. gondii UPRT, indicating that engineered UPRT expression will allow cell-specific analysis of gene expression in organisms other than T. gondii.
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                    Figure 1: sU-labeling of T. gondii RNA (a) T. gondii growth measured as the number of parasites per vacuole following growth in either 2 mM DTU (in DMSO) or an equivalent concentration of DMSO; average and s.d. from two experiments.[image: ]


Figure 2: Comparison of mRNA synthesis and abundance reveals regulation of gene expression that is not detectable by traditional microarrays.[image: ]


Figure 3: Relative mRNA decay measured by pulse-chase.[image: ]


Figure 4: sU-labeling of RNA in T. gondii-UPRT transgenic HeLa cells and sU-labeling in vivo.[image: ]
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