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Ribonuclease III in action: Catalytic photographs of the enzyme determined by X-ray crystallography

Jaroslaw Blaszezyk
Polish Academy of Sciences, Poland

Nase IIT endonucleases cleave double-stranded RNA, transforming precursor RNAs into mature RNAs that act in pre-mRNA

splicing, RNA modification, translation, gene silencing, and the regulation of developmental timing. The structure of endonuclease
domain, determined, by author, in 2001, provided, first time after 33 years from first isolation of the enzyme, a hint at how this family
of ribonucleases functions. First structure of full-length, unligated RNase III, was solved in 2002. First structure of full-length enzyme
in complex with dsRNA was solved, by author, in 2004. After that, a significant number of RNase III structures in complex with
dsRNA variants were determined. The ‘key’ structure is an enzyme-product complex, published in Cell in 2006. The following years
resulted in determination of the large variety of RNase III structures: from different organisms, in form of a complex with different
dsRNAs, metal ions, and/or other entities. All these structures constitute a set of snapshots of the mechanism of double-stranded
RNA processing by the enzyme. This presentation is dedicated to Professor Wojciech J. Stec on the occasion of his 75th birthday.
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