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It IS necessary to identify suitable alternative crops to ensure the nutritional demands of a growing global population. The genome of Moringa oleifera, a fast-growing drought-tolerant
orphan crop with highly valuable agronomical, nutritional and pharmaceutical properties, has recently been reported. We model here gene family evolution in Moringa as compared with
ten other flowering plant species. Despite the reduced number of genes in the compact Moringa genome, 101 gene families, grouping 957 genes, were found as significantly expanded.
Expanded families were highly enriched for chloroplastidic and photosynthetic functions. Indeed, almost half of the genes belonging to Moringa expanded families grouped with their
Arabidopsis thaliana plastid encoded orthologs. Microsynteny analysis together with modeling the distribution of synonymous substitutions rates, supported most plastid duplicated
genes originated recently through a burst of simultaneous insertions of large regions of plastid DNA into the nuclear genome. These, together with abundant short insertions of plastid
DNA, contributed to the occurrence of massive amounts of plastid DNA In the Moringa nuclear genome, representing 4.71%, the largest reported so far. Our bioinformatic study
provides key genetic resources for future breeding programs and highlights the potential of plastid DNA to impact the structure and function of nuclear genes and genomes.
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101 gene families, grouping 957 genes, were found as significantly expanded in the Moringa genome. Most
overrepresented GO terms found among Moringa-expanded families corresponded to plastid and,
especially, chloroplast associated functions. Indeed, 27 out of the 101 families (grouping a total of 457
Moringa genes) corresponded to orthogroups that included at least one Arabidopsis orthologous gene
encoded by the plastid genome.
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