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Analysis of cell cycle regulation system by organelle signal.

Kobayashi, Yuki

3,400,000
DNA ODR DNA (NDR) NDR
ODR ODR
ODR MAPK MAPK
MAPK ODR NDR
ODR MAPK
ODR

o ~In plant cells, organelle DNA replication (ODR) is coordinated with nuclear DNA
replication (NDR), with ODR preceding NDR during cell cycle progression. We previously reported that the

occurrence of ODR is signalled by a tetrapyrrole compound, resulting in the activation of

cyclin-dependent kinase and consequent initiation of NDR in red algae C. merolae. However, mechanism of
ODR initiation is unknown. But, we previously found that MAPK cascade correlate the ODR initiation. In
this study, we aimed to clear the mechanism of ODR initiation. We found that MAPK3 activation is
correlated with ODR, this activation induced by light illumination. On the other hand, we found that
inhibition of tetrapyrrole synthesis caused ODR inhibition, and this ODR inhibition canceled by exogenous
heme addition. These observations suggested that change of light environmental and state of mitochondria
were monitored by both MAK3 and intercellular heme accumulation and consequent initiation of ODR.
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