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TITLE: Cytidinediphosphate diacylglycerol synthase-Mediated phosphatidic acid metabolism is crucial for early embryonic

development of Arabidopsis
ABSTRACT:

Embryonic development is a key developmental event in plant sexual reproduction; however, regulatory networks of plant early
embryonic development, particularly the effects and functional mechanisms of phospholipid molecules are still unknown due to
the limitation of sample collection and analysis. We innovatively applied the microspore-derived in vitro embryogenesis of
Brassica napus and revealed the dynamics of phospholipid molecules, especially phosphatidic acid (PA, an important second
messenger that plays an impaortant role in plant growth, development, and stress responses), at different embryonic
developmental stages by using a lipidomics approach. Further analysis of Arabidopsis mutants deficiency of CD51 and CDS2
(cytidinediphosphate diacylglycerol synthase, key protein in PA metabolism) revealed the delayed embryonic development from
the proembryo stage, indicating the crucial effect of CDS and PA metabolism in early embryonic development. Decreased auxin
level and disturbed polar localization of auxin efflux carrier PIN1 implicate that CDS-mediated PA metabolism may regulate early
embryogenesis through modulating auxin transport and distribution. These results demonstrate the dynamics and importance of
phospholipid molecules during embryo development, and provide informative clues to elucidate the regulatory network of

embryogenesis.
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