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Figure S1. Phylobayes analyses of the data produced in this study. Related to Figure 1.
A. Phylobayes jackknife analysis. This study, All genes, No Acoelomorphs, CATGTR, 50 x 30,000 amino acids Jackknife. Jackknife proportions less than 100% shown to right of node supported.

Xenambulacraria support highlighted in red.
B. Phylobayes jackknife analysis. This study, Best quarter of genes, No Xenoturbella, CATGTR, 50 x 30,000 amino acids Jackknife. Jackknife proportions less than 100% shown to right of node supported.

Xenambulacraria support highlighted in red.
C. Phylobayes jackknife analysis. This study, Best genes, All taxa, CATGTR, 50 x 30,000 amino acids. Jackknife proportions less than 100% shown to right of node supported. Xenambulacraria support

highlighted in red.
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Figure S2. Reanalyses of data from Cannon et al. using Phylobayes. Related to Figure 1.
A. Phylobayes jackknife analysis. Cannon et al. data, All genes, No Acoelomorphs, CATGTR, 50 x 30,000 amino acids. Jackknife proportions less than 100% shown to right of node supported. Xenambulacraria

support highlighted in red.
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B. Phylobayes full dataset analysis. Cannon et al. data, All 212 genes, No Acoelomorphs, CATGTR. Posterior probabilities proportions less than 100% shown to right of node supported. Xenambulacraria support

highlighted in red.
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Figure S3. Reanalyses of data from Cannon et al. using Phylobayes. Related to Figure 1.
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Phylobayes jackknife analysis. Cannon et al. data, Best genes, All taxa, CATGTR, 50 x 30,000 amino acids. Jackknife proportions less than 100% shown to right of node supported. Xenambulacraria support
highlighted in red.

Phylobayes jackknife analysis. Cannon et al. data, All genes, All taxa, Dayhoff Recoded, CATGTR, 50 x 30,000 amino acids. Jackknife proportions less than 100% shown to right of node supported. Xenambulacraria
support highlighted in red.
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Figure S4. Reanalyses of data from Rouse et al. using Phylobayes, comparison of three data sets and sequences of CDX genes supporting monophyly of Xenacoleomorpha. Related to Figure 1.
Phylobayes jackknife analysis. Rouse et al. data, All genes, No Acoelomorphs, CATGTR, 50 x 30,000 amino acids. Jackknife proportions <100% shown to right of node supported. Xenambulacraria support highlighted in

A.

B.

red.

Phylobayes jackknife analysis. Rouse et al. data, Best genes, All taxa, CATGTR, 50 x 30,000 amino acids Jackknife. Jackknife proportions <100% shown to right of node supported. Xenambulacraria support highlighted in

red.

Phylobayes jackknife analysis. Rouse et al. data, All genes, All taxa, Dayhoff Recoded, CATGTR, 50 x 30,000 amino acids. Jackknife proportions <100% shown to right of node supported. Xenambulacraria support

highlighted in red.

Comparison of size and ability to reconstruct clades of different recent data sets used to reconstruct position of xenacoelomorphs. X axis: total number of amino acids in alignment. Y axis: % of clades that are present in
the tree reconstructed from the total data set that are recovered by individual genes - score is the average % across genes. Cannon et al and Rouse et al presented several different data sets as shown.
Alignment of homeobox region of the CDX (Caudal) gene from bilaterians. Amino acids unique to, and supporting monophyly of Xenacoelomorpha are indicated in red.



