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The crystal structure of Npun_R1517, a putative negative regulator of heterocyst differentiation from the filamentous cyanobacterium Nostoc punctiforme sp. PCC 73102, has been determined at 2.0Å resolution. A single sleigh-shaped molecule, composed of a long anti-parallel beta-sheet with a two-helix bundle on the same side of the sheet at each end, defines the asymmetric unit. However, an extensively interlocked homodimer appears to represent the biological assembly. The homodimer exhibits an alpha-beta sandwich fold, formed by two molecules related by crystallographic symmetry in the P43212 space group. The fold is composed of a four-stranded beta-sheet spanning two molecules, and a hydrophobic core involving alpha helices from both molecules packing against all four beta-strands. The structure is novel, with no significant structural neighbors existing in the protein data bank. While the precise biochemical function of Npun_R1517 remains unknown, overexpression of Asr1734, a closely related homolog from another filamentous cyanobacterium, Anabaena sp. PCC 7120 (also known as Nostoc sp. PCC 7120), inhibits heterocyst differentiation even in strains that form multiple contiguous heterocysts. The mechanism of negative regulation of heterocyst development by Npun_R1517 is not clear. ProFunc analysis indicated that Npun_R1517 contains no identifiable DNA binding motifs or enzyme active sites. Npun_R1517 was, however, found to have a "nest", a sequence/structural motif associated with anion binding sites frequently found nearby protein active sites. Npun_R1517 is an intriguing orphan gene, found only in other filamentous cyanobacteria, and appears to have a function uniquely related to heterocyst generation and maintenance in these ancient microorganisms.
