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Cytoplasmic splicing is a mechanism conserved in eukaryotic cells that plays important roles in many
physiological events. In the plant Arabidopsis thaliana, mRNA encoding the transcription factor bZIP60 is spliced
by the endoplasmic reticulum (ER) transmembrane kinase/ribonuclease IRE1 and the RNA ligase RLG1. To
understand the molecular mechanism of cytoplasmic splicing in plants, we purified the cytoplasmic domain
containing ribonuclease domain of IRE1 (cIRE1) and RLGI expressed using bacterial expression system and tested
their effect on bZIP60 RNA in vitro. We also prepared a partial bZIP60 RNA fragment containing two stem-loop
structure necessary for cytoplasmic splicing using in vitro transcription with T7 RNA polymerase. We found that
purified cIRE1 cleaves bZIP60 RNA at positions that generate an intron of 23 nucleotide in length, consistent with
our in vivo observation. We also found that mutations at the cleavage sites in bZIP60 RNA abolish the cleavage by
cIRE1. We further demonstrated that purified RLG1 is able to join two fragments of cIRE1-cleaved bZIP60 RNA
and generate the spliced form of bZIP60 RNA. This study is a first step to dissect the detailed molecular mechanism

of cytoplasmic splicing in plants.




