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Molecular Mechanism of Chloroplast development Plasticity
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In this study, we have studied the molecular mechanism of chloroplast development
plasticity. We found that in excised Arabidopsis roots, chloroplast differentiation is activated through
auxin- and cytokinin-signal transduction pathways. By excision of roots, suppression of chloroplast
development by auxin, which is supplied from aerial tissues, is attenuated, while the cytokinin signal is
activated by wounding, resulting in significant chloroplast development in excised roots. For this
chloroplast development, coordinated transcriptional activation of nuclear-encoded photosynthesis genes
is involved. We found transcription factors, HY5 and GLK, are actuallK involved in this activation.
Interestingly, overexpressors of GLK showed pronounced induction of chloroplast development in intact
roots and they showed higher photosynthetic competency when compared to that of wild type.
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