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    ABSTRACT
De novo synthesis of pyrimidines is an essential and highly conserved pathway in all organisms. A peculiarity in plants is the localization of the first committed step, catalyzed by aspartate transcarbamoylase (ATC), in chloroplasts. By contrast, the third step in the pathway is catalyzed by dihydroorotate dehydrogenase (DHODH) localized in mitochondria in eukaryotes, including plants. To unravel pathway- and organelle specific functions, we analyzed knock-down mutants in ATC and DHODH in detail. ATC knock-downs were most severely affected, exhibiting low levels of pyrimidine metabolites, a low energy state, reduced photosynthetic capacity and accumulated reactive oxygen species (ROS). Furthermore, we observed altered leaf morphology and chloroplast ultrastructure in the mutants. Although less affected, DHODH knock-down mutants showed impaired seed germination and altered mitochondrial ultrastructure. Our results point to an integration of de novo pyrimidine synthesis and cellular energy states via photosynthesis and mitochondrial respiration. These findings highlight the likelihood of further regulatory roles for ATC and DHODH in pathways located in the corresponding organelles.
ONE-SENTENCE SUMMARY Impaired pyrimidine nucleotide synthesis results in a low energy state, affecting photosynthesis and organellar ultrastructure, thus leading to reduced growth, reproduction, and seed yield
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