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Exploring the dynamism of chloroplastic chromosomes, nucleoids

Nishimura, Yoshiki
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Comﬁaction of bulky DNA is a universal issue for all DNA-based life forms.
Both Chloroplasts and mitochondria maintain their own multi-copy genomes organized as nucleoids, but
the mechanism of DNA compaction remains obscure. Here, we discovered a chloroplast nucleoid protein
(HBD1) that is highly similar to major mitochondrial nucleoid proteins transcription factor A,
mitochondrial (TFAM), and ARS binding factor 2 protein (Abf2p) in terms of possessing two
DNA-binding high mobility group box (HMG-box) domains. Our analyses of HBD1 based on DNA
origami/atomic force microscopy showed that HBD1 is capable of compacting DNA by introducing U-turns
and cross-strand bridges with the two HMG-box domains, indicating that proteins with two HMG-box
domains could compact DNA in both mitochondrial and chloroplast nucleoids.
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