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Marques, Isabel [1], Les, Don [2], Macfarlane, Terry D. [3], Conran, John G. [4], Rudall,
Paula [5], Logacheva, Maria [6], Sokoloff, Dmitry D. [7], Remizowa, Margarita V. [7], Graham,
Sean W. [8].

The root of the flowering plants, re-re-revisited.

Most molecular evidence points to a root of flowering-plant phylogeny that divides the
angiosperm crown group into Amborella vs. all remaining species. However, a subset of
analyses have persistently recovered alternative arrangements, typically connecting the root
node between Amborella plus water lilies, vs. all other angiosperms. These results may be a
result of low taxon density in angiosperms or outgroups, but concern seems warranted about
this issue given the large phylogenetic distance that separates angiosperms from the other
extant seed plants, a possible source of strong systematic error. Some recent publications
have focused on using whole plastid genome samplings to investigate this problem (for
analysis of the subset of protein-coding plastid gene regions, the plastid gene set). However,
the number of relevant lineages that have had their plastid genomes sequenced is still
relatively sparse. Here we revisit this question with an expanded sampling of plastomes
from multiple lineages around the root node of angiosperm phylogeny. We are aiming for a
complete genus-level sampling from the ANITA grade of angiosperms, and currently have 12
of the ~15 genera represented, which we generated using genome-survey sequencing and de
novo assembly. Our sampling includes multiple outgroups and other angiosperms, in addition
to multiple representatives of the aquatic family Hydatellaceae (Nymphaeales). We also
sequenced full plastid circles for a representative subset of taxa to investigate genome
structural evolution among these lineages, which define the earliest splits in angiosperm

phylogeny.
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