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Abstract: 
Mitochondria - hallmark energy-transforming endosymbiotic organelles of eukaryotes -
evolved along their host cells and nowadays encompass a staggering diversity of metabolic, 
morphological, and genetic features. The phylum Discoba alone contains lineages with the 
most bacteria-like and the most divergent and innovative mitochondrial information 
processing - jakobids and euglenozoans. Diplonemids, a group of marine unicellular 
flagellates, which belongs to the latter clade, are uniquely characterized by their strikingly 
bloated mitochondrial genome with several dozen discontiguous gene pieces spread over 
several dozen chromosomes. Over the last decade, numerous diplonemid mitochondrial 
idiosyncrasies have been characterized. We now know that gene expression involves 
separate transcription of each gene piece, unique and profuse RNA editing of many exons, 
and systematic joining of cognate exons into eighteen distinct mature mRNAs and rRNAs. 
The manifold RNA editing calls for at least three different biochemical activities, while the 
mechanism of exon recognition and ligation is distinct from the known intron-dependent 
splicing, making the diplonemid mitochondria a promising source of innovative strategies in 
gene expression. After reviewing the current status of research on diplonemid mitochondrial 
genes, I will discuss the proposed molecular mechanisms and evolutionary aspects of the 
uncovered post-transcriptional revisions of genetic information. 
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