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Multilateral analysis of purine and pyrimidine nucleotides biosynthetic pathway
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The purine nucleotide biosynthesis proceeds by a 14-step branched pathway (Fig.). On the other
hand, the pyrimidine nucleotide biosynthesis consists of 6 reactions. Theses pathways are common to
most organisms. Moreover we can observe some similar reactions in these pathways. Thus, it is
important to compare structures and reaction mechanisms to each other by determining of 3D structure
of the enzymes, when the genesis of these pathways is considered. We have determined 32 structures
of the enzymes in these pathways from several thermophilic bacteria including T. thermophilus HBS,
A. aeolicus VF5, G. kaustophilus HTA426, S. toebii, M. jannaschii, T. maritima and S. tokdaii strain?.

In the purine nucleotide biosynthesis, addition of carbon atom and nitrogen atom are repeated in
turn. On the steps in carbon addition, compounds which have carboxyl group, for example, formate,
bicarbonate and glycine, are utilized as carbon sources. The structural similarity among the proteins
concerning these reactions suggests that these proteins are derived from common ancestor. The

structural architecture of the proteins as well as the origin and evolution of this pathway will be
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Fig. The purine nucleotide biosynthetic pathway



