Mapping the active site of the enzyme uroporphirinogen III synthase
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The term porphyria describes a family of autosomal diseases produced by the existence of one or more mutations in any of the enzymes in the heme group biosynthetic pathway1. In particular, sequence alterations in the Uroporphyrinogen III Synthase (U3S) and in the porphobilinogen deaminase (PBGD) result in the erytropoietic and congenital porphyrias respectively. The severity of the disease is usually related to the residual enzyme activity2. 
Focusing in U3S, we have expressed and purified all the mutant proteins reported in the literature as pathogenic. Experiments of thermal and equilibrium denaturation yield the free energy and thermal stability for each of the recombinant proteins. Some of the mutations like A66V produce a global unfolding of the protein whereas other mutations leave the stability of the protein unperturbed, suggesting a putative role in the binding of the ligand or in the catalysis process. Enzymatic activity tests together with the complete backbone assignment of the protein using high resolution NMR spectroscopy is currently being used to confirm this hypothesis.
1 Kauppinen, R. Exp. Rev. Molec. Diagnos., 2004, 2, 243-249. 
2 Lindberg, R. L. et al. Nature Gen., 1996, 12, 195-199.
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