
Comparison of Lipid Metabolism of Apicomplexan cousins Chromera velia and Vitrella brassicaformis 
Ivana Schneedorferová (1, 2), Aleš Tomčala (2), Jan Michálek (1,2), Miroslav Oborník (1,2,3)
1. University of South Bohemia, Faculty of Science, Branišovská 31, 370 05 České Budějovice, Czech Republic
2. Biology Centre ASCR, v.v.i., Institute of Parasitology, Laboratory of Evolutionary Protistology, Branišovská 31, 370 05 České Budějovice, Czech Republic
3. Institute of Microbiology ASCR, v.v.i., Opatovický mlýn, 379 81 Třeboň, Czech Republic
 
Malaria is a deadly parasitic disease of humans and animals caused by protists of the genus Plasmodium belonging to the phylum Apicomplexa. Chromera velia and Vitrella brassicaformis are photoautotrophic alveolates recently found in Australian corals and proved to be the closest known photosynthetic relative of apicomplexan parasites. Thus they are becoming an excellent model for study of the evolution of the parasitism in Apicomplexa. The intensive studies on genomics, physiology, and metabolomics of the alga revealed surprisingly high ability of C. velia to produce fatty acids. On the other hand V.brassicaformis does not possess capacity to accumulate storage lipids. Furthermore lipid metabolism is one of the multiple targets of antiparasitic drugs. Experiments with drugs selectively targeting de novo synthesis of lipids revealed the same behavior of both algae. One of this drugs - Triclosan® treatment caused the loss of ability to de novo synthesis of saturated and mainly unsaturated fatty acids longer than 16 carbons, followed by galactolipids assembly failure, and by plastid collapse. These results were obtained by mass spectrometry and transmission electron microscopy techniques. The genomic approach based on the homology searches also identified that genetic equipment for de novo fatty acid synthesis seemed to be very similar in both algae. However different types of lipins were discovered due to a focused genomic search. 

This study was supported by the Czech Science Foundation (P506/12/1522) and the University of South Bohemia Grant Agency GAJU 038/2014/P.


