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            Abstract
To tackle incongruence, the topological conflict between different gene trees, phylogenomic studies couple concatenation with practices such as rogue taxon removal or the use of slowly evolving genes. Phylogenomic analysis of 1,070â€‰orthologues from 23â€‰yeast genomes identified 1,070â€‰distinct gene trees, which were all incongruent with the phylogeny inferred from concatenation. Incongruence severity increased for shorter internodes located deeper in the phylogeny. Notably, whereas most practices had little or negative impact on the yeast phylogeny, the use of genes or internodes with high average internode support significantly improved the robustness of inference. We obtained similar results in analyses of vertebrate and metazoan phylogenomic data sets. These results question the exclusive reliance on concatenation and associated practices, and argue that selecting genes with strong phylogenetic signals and demonstrating the absence of significant incongruence are essential for accurately reconstructing ancient divergences.
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                    Figure 1: The yeast species phylogeny recovered from the concatenation analysis of 1,070â€‰genes disagrees with every gene tree, despite absolute bootstrap support.[image: ]


Figure 2: Differences in yeast phylogenies inferred from different phylogenomic practices.[image: ]


Figure 3: Incongruence is more prevalent in shorter internodes located deeper on the phylogeny.[image: ]
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Evolutionary events that happened close together, but long ago, present particular challenges to those seeking to reconstruct evolutionary history. The usual method relies on brute force â€” simply concatenate as much genetic information as possible and see what comes out. But how good are the data used to make such concatenations? Leonidas Salichos and Antonis Rokas asked this question of a 1,070-gene data set from 23 yeast genomes, and discovered that none of the 1,070 gene trees was identical to the phylogeny that received 100% support from the concatenation analysis. Incongruence severity increased for shorter internodes located deeper on the phylogeny. The researchers untied the knot by giving most credence to genes or internodes with high average clade support. They argue that abolishing incongruence in the data should be a first step for anyone seeking to unravel evolutionary events in deep time.
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