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In heterotrophs, heme degradation produces bilirubin, a tetrapyrrole compound that
has antioxidant activity. In plants, heme is degraded in plastids and is believed
to be converted to phytochromobilin, rather than bilirubin. Recently, we used the
bilirubin—-inducible fluorescent protein UnaG to reveal that plants produce
bilirubin via a non—enzymatic reaction with NADPH. In the present study, we used
an UnaG-based live imaging system to visualize bilirubin accumulation 1in
Arabidopsis thaliana and Nicotiana benthamiana at the organelle and tissue levels
In chloroplasts, bilirubin preferentially accumulated in the stroma, and the
stromal bilirubin level 1increased wupon dark treatment. Investigation of
intracellular bilirubin distribution in leaves and roots showed that it accumulated
mostly in plastids, with low levels detected in the cytosol and other organelles
such as peroxisomes, mitochondria, and the endoplasmic reticulum. A treatment that
increased bilirubin production in chloroplasts decreased the bilirubin level in
peroxisomes, implying that a bilirubin precursor is transported between the two
organelles. At the cell and tissue levels, bilirubin showed substantial
accumulation in the root elongation region, but little or none in the root cap and
guard cells. Intermediate bilirubin accumulation was observed in other shoot and
root tissues, with lower levels in shoot tissues. Our data revealed the
distribution of bilirubin in plants, which has implications for the transport and

physiological function of tetrapyrroles
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