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RNA splicing endonucleases, which remove introns from precursor (pre)-tRNA, are classified according to
the sequences and positions of their targets in the pre-tRNA. We have determined the crystal structure of
heterotetrameric RNA splicing endonuclease from Aeropyrum pernix (APE-EndA), which belongs to a
class of endonucleases with broadest substrate specificity. Structural comparisons suggested a specific
loop region in the wild type APE-EndA that was located outside its catalytic site, and was missing in other
classes of endonucleases. When this loop region, so-called “Crenarchaea specific loop (CSL)”, was
introduced into Euryarchaeal EndA, it conferred broad substrate specificity to the resulting chimeric
protein.  Further biochemical and crystallographic analysis of the chimeric EndA demonstrated that the
CSL region is responsible for cleavage of the non-canonical substrate RNA with the bulge-helix-loop
motif as well as the canonical substrate with the bulge-helix-bulge. Mutagenesis study in CSL revealed
that Ala-substitution of Lys44 in both chimeric and APE EndAs diminished the cleaving activities for
non-canonical substrate RNA, suggesting that Lys44 functions as the RNA recognition site. Taken
together, our findings provide the first evidence for the mechanism underlying the broad substrate
specificity of Creanarchaeal EndA.




