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Chloroplast (cp) DNA is packaged into cpDNA-protein complexes, called cp nucleoids. Cp nucleoids are thought to be
functional unit of cpDNA replication, inheritance, and transcription. However, the detailed moleculer compositions and
their behaviors remain unclear. In this research, we aimed to understand the molecular evolution and dynamics of cp
nucleoids.

I. Molecular evolution of cp nucleoids: cp nucleoids are observed as dot-like structure in chloroplasts of diverse taxa of
plants and algae. However, their molecular composition and evolutional process remain largely unclear. In this research, we
studied the molecular composition of core structural proteins of cp nucleoids in several key organisms representing evolutionary
stages of eukaryotic phototrophs. This analysis showed that recurrent modification of cp nucleoid organization by eukaryotic
factors might have been the driving force for the diversification of cp nucleoids since the early stage of green plant evolution
(Kobayashi et al., GBE 2015). Furthermore, we also studied sulfite reductase (SiR), which is one of the most abundant
components of cp nucleoids in land plants, and found that the C-terminally encoded peptide (CEP) is the mojor determinant for
the cp nucleoid localization for SiR in land plants.

Il. Dynamics of cp nucleoids: The dynamic motion of cp nucleoids has been suggested to occur in algae and land plants
(Ehara et al., 1990; Terasawa and Sato 2005) but no direct observations have been reported so far. In this research we employed
a microfluidic device to culture living cells on a confocal microscope so that we could follow the behaviors of cp nucleoids
during chloroplast division. Based on this strategy, we succeeded in capturing the motion of cp nucleoids for the first time
(Kamimura et al., in preparation). Furthermore, we successfully identified a gene that has a huge impact on the morphology of
cp nucleoids. The gene that we focused was chloroplast-targeted RECA. When the gene was repressed by amiRNA technology,
cp nucleoids were merged to be 1~2 aggregates. On the contrary, when the gene was over-expressed, cp nucleoids were
transformed into a huge fiber, indicating the dynamic interplay between cp nulcleoid morphology and cpDNA topology
regulated by cpDNA interacting factors including RecA (Odahara, Kobayashi et al., Plant Physiol. 2016).




