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Maintenance of plant chloroplast (cp) and mitochondrial (mt) DNA plays crucial role for organelle
function as they encode genes for photosynthesis and respiration, respectively, and components for
gene expression in organelle. By using a moss Physcomitrella patens as a model system, we have shown
that knockout (KO) of bacterial-type homologous recombination repair (HRR) factors, RECA and RECG,
induces organel le genome instability due to aberrant recombination between short dispersed repeats
(SDRs). Here, we investigate locations and frequencies of these recombination in genome by
deep—sequencing in combinationwith informatics approaches to uncover the landscape of the organelle
genome instability of P. patens HRR KO mutants. By using two kinds of analysis, (1) the method using
chimeric reads that include rearrangement junction, and (2) the method using paired-end information,
we acquired the genome wide maps of the rearrangement positions in base pair resolution with their
frequencies in the organel le genomes. The rearrangements, which are often associated with variation
of read depths, are highly biased in terms of their directions and locations, and show prominent
mutant-specific patterns. Base pair-resolution analysis shows that the rearrangements are mainly
derived from asymmetric products from microhomology-mediated recombination, thus show no
significant correlation between the rearrangement and the length of repeats. Similar analyses using
Escherichia coli mutant of recA or recG showed no significant genomic rearrangements, unlike the
mutant’ s organelle genomes. Our results reveal overall pictures of organelle-specific gross
genomic rearrangements in the HRR mutants, and suggest mechanisms for replication-related
rearrangements that are common between chloroplasts and mitochondria.




