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Fatty acids are physiologically critical as membrane constituents and fuel molecules, as well
as for regulating protein functionality and intracellular signaling. Mechanisms that regulate
fatty acid biosynthesis are not yet well understood. Bioinformatics analysis reveals three
related genes of unknown function, herein called FABP genes, two of which are highly
coexpressed within the fatty acid biosynthesis regulon (http://www.metnetdb.org) [1, 2].

Based on the expression pattern and sequence of the FABP genes, we postulated that they are
involved in the regulation of fatty acid metabolism. To test this hypothesis, we generated
transgenic plants harboring FABP promoter::GUS-GFP fusion constructs and found that
FABP1, FABP2, FABP3 proteins are localized in plastids (Fig. 1), the site of de novo fatty
acid biosynthesis in plant and the corresponding genes are most highly expressed in the
cotyledons of young seedlings, siliques, seeds, developing embryos, and root tips (Fig. 2).
The phenotype of fabpl lines was indistinguishable from wild type, however, in the fabp2
plants, apical dominance is somewhat reduced. Furthermore, mutations of FABP genes have
reduced seed formation and a significant proportion of aborted embryos. This aberrant seed
development is most pronounced in fabp2 mutants. Importantly, GC-MS analysis of leaves
and seeds indicates fatty acid composition and level is altered in fabp mutants compared to
wild type. Our data indicates the FABP genes are required for proper lipid metabolism.
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FIG. 2. GUS expression patterns of FABP1, FABP2, FABP3 genes.
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