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ERSLAZREGB | Structural basis of interprotein electron transfer for nitrite reduction in denitrification
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A = Expression, purification, crystallization and preliminary X-ray diffraction analysis of the soluble domain of PPA0092, a
EHHX*«T:LEGB putative nitrite reductase from Propionibacterium acnes
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A = Atomic resolution structure of pseudoazurin from the methylotrophic denitrifying bacterium Hyphomicrobium
EHHX*:T:LEGB denitrificans: structural insights into its spectroscopic properties
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Propionibacterium acnes is a major inhabitant of adult human skin, where it resides within sebaceous follicles,
usually as a harmless commensal although it has been implicated in acne vulgaris formation. The open reading frame
(ORF) coding for a multi-copper protein has been found in the P. acnes genome. The ORF has been annotated as a
hypothetical "Cu-oxidase domain" containing protein PPA0092. The deduced amino acid sequence (total 913 amino
acid residues) exhibits significant similarities to those of copper-containing nitrite reductases (CuNIRs). The
PPAO0092 protein is composed of at least three domains; a transmembrane region (residues 1 to 412) consisting of ten
a-helices, a cupredoxin-like domain (residues 483 to 610), and a typical CuNIR homologue region (residues 647 to
913).

The gene encoding the soluble domain (PaNIRsol) from residues 483 to 913 was amplified by PCR using the
genome DNA of P. acnes KPA171202 as a template. The product DNA fragment was cloned into the expression
vector contained an N-terminal hexa-histidine (Hisg) fusion tag. Hisg-PaNIRsol was expressed in E. coli JM109
(DE3) cells. Preliminary needle-shaped crystals of the Hisg-PaNIRsol protein were obtained initially under several
conditions within two weeks. Several rounds of optimization of the initial crystallization condition were set up to
give optimally sized crystals. The crystal belongs to the primitive cubic space group as P2;3 with unit-cell
parameters, a, b, ¢ = 108.63 A. Based upon the expected molecular weight of Hisg-PaNIRsol (49,534 Da), the
Matthew coefficient Vy is calculated to be 2.1 A®Da? with an estimated solvent content of 42.0%. These results
suggest the presence of one molecule of Hisg-PaNIRsol per asymmetric unit. The structure-based functional
interpretation will provide us with new information about the unique CuNIR type of protein with an additional
cupredoxin domain at the N-terminus. Further crystallographic refinement and molecular-structure analysis are in
progress.




