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Archaeal B-CASP Ribonucleases: Universal
RNA-degrading enzymes

RNA processing, which involves ribonucleases and ancillary enzymes such as RNA helicases, has a
pivotal role in living cells and constitutes a crucial step in the regulation of gene expression. Most of
our knowledge on RNA processing comes only from two of the three domains of life, Eukarya and
Bacteria. However, in Archaea, exploration of messenger RNA (mRNA) maturation and decay
pathways is still in its early stages. First hints towards identifying mRNA processing and degradation
pathways came from our recent phylogenomic studies and biochemical characterizations of two major
archaeal B-CASP ribonucleases, aCPSF1 and aRNase J. The 3-CASP nucleases have emerged as
central to RNA metabolism over the last decade. These enzymes, catalyzing both endo- and 5'-to-3’
exo-ribonucleolytic degradation, are unique among all known ribonucleases. The 3-CASP enzymes
acting on RNA form two separated groups, one related to the eukaryal cleavage and polyadenylation
factor CPSF73 and the other to bacterial RNase J. aCPSF1 and aRNase J are orthologs of CPSF73
and RNase J, respectively, showing that Archaea might possess a composite RNA processing system
sharing both eukaryal and bacterial features. This highlights the advantage of the archaeal model to
gain further mechanistic and evolutionary information on RNA processing pathway.
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