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We elucidate the molecular mechanisms of heme-dependent retrograde signaling

in plant cells. Functional chloroplast development in plants is regulated by the communication
between anterograde signals from the nucleus and retrograde signals (RS) from the plastids. With
regard to the RSs involved in chloroplast biogenesis, we have shown for the first time that the
pigment-localized GUN1 protein plays a central role as a sensor of chloroplast differentiation and
regulates the transduction of heme, through the regulation of heme synthase FC1.
Here, we proposed a model in which GUN1 accumulated in the plastid forms heme-binding droplets and
transports heme during chloroplast differentiation. We also identified and studied the function of
the ABC transporter that can specifically transport heme.
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