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Fig. S5. (A) Maximum-likelihood topology of dataset with certain and uncertain paralogs, heterogeneous genes, taxa and genes with high LB scores, and all outgroups removed (Fig. 2, dataset 25). (B) Bayesian inference topology of dataset of slowest evolving half of genes after certain paralogs and taxa and genes with high LB scores were removed (Fig. 2, dataset 6). (C) Bayesian
inference topology of dataset of slowest evolving half of genes after certain and uncertain paralogs and taxa and genes with high LB scores were removed (Fig. 2, dataset 16). (D) Maximum-likelihood phylogeny of Philippe et al. (1) dataset with ribosomal protein genes removed. Chimeric taxa are labeled only by their genus name as in the original publication. (E) Bayesian
inference topology of Philippe et al. (1) dataset with ribosomal protein genes removed. Chimeric taxa are labeled only by their genus name as in the original publication. Bootstrap values or posterior probabilities for each node are 100% unless otherwise noted. (F) Density plot of average leaf stability indices for each taxon across all datasets. (G) Density plot of average leaf stability

indices for each taxon in datasets without outgroups.

1. Philippe H, et al. (2009) Phylogenomics revives traditional views on deep animal relationships. Curr Biol 19(8):706-712.
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Fig. S6. Density plots of (A) average LB scores for each taxon, (B) average upper quartile LB score for each OG, and (C) SD of LB score for each OG. Shaded
areas include taxa or genes that were considered to have “high” LB scores and were trimmed from respective datasets (see Fig. 2).
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Fig. S7. Density plots of gene specific slope and R? of linear regression between patristic and uncorrected pairwise distances for each dataset. Datasets with higher values for each metric are less saturated. Dataset numbers are referenced as in Fig. 2.
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Table S1. Raw data for each species used in orthology searches

Sequence No. of reads, transcripts Source or
Species type or predicted proteins collection locality NCBI or other accession
Fungi

Allomyces macrogynus

Aspergillus fumigatust
Mortierella verticillata

Neurospora crassat
Rhizopus oryzae

Saccharomyces cerevisiae*

Spizellomyces punctatus

Ichthyosporea
Amoebidium parasiticum

Capsaspora owczarzaki

Ministeria vibrans
Sphaeroforma arctica

Choanoflagellata
Acanthoeca spectabilis*
Monosiga brevicollis*
Monosiga ovata
Salpingoeca pyxidium*
Salpingoeca rosetta

Placozoa

Trichoplax adhaerans
Cnidaria

Acropora digitifera

Abylopsis tetragona
Bolocera tuediae
Agalma elegans
Nanomia bijuga
Aiptasia pallida
Aurelia aurita
(strain Roscoff)
Eunicella verrucosa
Hydra oligactis

Hydra viridissima

Hormathia digitata
Hydra vulgaris
Nematostella vectensis
Periphylla periphylla
Physalia physalis
Platygyra carnosus
Craseoa lathetica
Porifera
Amphimedon
queenslandica
Aphrocallistes vastus

Chondrilla nucula
Corticium candelabrum
Crella elegans
Ephydatia muelleri
Hyalonema populiferum
Ircinia fasciculata
Kirkpatrickia variolosa

Whole genome

Whole genome
Whole genome

Whole genome
Whole genome
Whole genome
Whole genome

Illumina
Whole genome

Illumina
Whole genome

Illumina
Whole genome
Sanger
Ilumina
Whole genome

Whole genome
Whole genome

Illumina
454
Illumina
lllumina
Illumina
454

lllumina
454

454

454
Sanger
Whole genome
Illumina
Illumina
lllumina
Illumina

Sanger
Illumina

Illumina
lllumina
lllumina
Illumina
Illumina
Illumina
lllumina

19,446 proteins

11,485 proteins
12,569 proteins

9,822 proteins
16,971 proteins
6,590 proteins
9,424 proteins

105,237 transcripts

101,23 proteins

19,953,296
18,730 proteins

41,408,758 reads
10336 proteins
29,495 sequences
34,177,888 reads
11,731 proteins

11,179 proteins
33,366 proteins
43150352 reads
546,903 reads
107,996,364 reads
105,066,886 reads
536616844 reads
1,099,012 reads

70,071,835 reads
1,017,333 reads

1,048,810 reads

546,846 reads

167,982 sequences

27,273 proteins
44, 443,566
72,963,546 reads
72,963,546 reads
76,466,398 reads

63,542 sequences
preassembled

preassembled
preassembled
preassembled
156,515,380 reads
62,031,394 reads
preassembled
59,234,424 reads

Broad Institute

InParanoid database
Broad

InParanoid database
InParanoid database
InParanoid database
Broad Institute

Broad Institute
Broad Institute

NCBI SRA
Broad Institute

ATCC

Joint Genome Institute
dbEST

ATCC

Broad Institute

Joint Genome Institute

OIST Marine genomics
Unit
NCBI SRA
NCBI SRA
NCBI SRA
NCBI SRA
NCBI SRA
NCBI SRA

NCBI SRA
NCBI SRA

NCBI SRA

NCBI SRA

dbEST

Joint Genome Institute
45°55.33N 125°05.47 W
NCBI SRA

NCBI SRA

NCBI SRA

dbEST

Evolution & Research
Archive

Dataverse Network

Dataverse Network

Dryad

NCBI SRA

43°55.376N 127°24.65W

Dataverse Network

77°54.228S 170°57.915E

www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html

www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html

www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html

www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html
www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html
SRR343051
www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html

SRR1915695

SRR1915694
www.broadinstitute.org/annotation/genome/
multicellularity_project/MultiHome.html

SRR871525

SRR504347

SRR871526

SRR871527

SRR696721; SRR696732; SRR696745

SRR040475; SRR040476; SRR040477;
SRR040478; SRR040479

SRR1324944; SRR1324945

SRR040466; SRR040467; SRR040468;
SRR040469

SRR040470; SRR040471; SRR040472;
SRR040473

SRR504348

SRR1915828
SRR871528

SRR402974; SRR402975
SRR871529

Q)]

(1

doi: 10.5061/dryad.50dc6/3
SRR1041944

SRR1916923

(1

SRR1916957
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Table S1. Cont.
Sequence No. of reads, transcripts Source or
Species type or predicted proteins collection locality NCBI or other accession
Latrunculia apicalis lllumina 49,432,908 reads 82°54.228S 175°57.915 E SRR1915755
Oscarella carmela Illumina Preassembled www.compagen.org
Petrosia ficiformis Illumina preassembled Dataverse Network (1)
Pseudospongosorites Illumina preassembled Dataverse Network (1)
suberitoides
Rossella fibulata Illumina 79,607,548 reads 76°14.716S 174°30.247E  SRR1915835
Spongilla alba Illumina preassembled Dataverse Network (1)
Sycon coactum lllumina preassembled Dataverse Network (1)
Sympagella nux Illumina 30,065,060 reads 28°10.26N 89°56.80W SRR1916581
Tethya wilhelma 454 442,949 reads NCBI SRA ERR216193
Ctenophora
Beroe abyssicola lllumina 45,444,644 reads NCBI SRA SRR777787
Bolinopsis infundibulum Illumina 43,377,170 reads NCBI SRA SRR786491
Coeloplana astericola lllumina 41,685,220 reads NCBI SRA SRR786490
Dryodora glandiformis Illumina 41,269,166 reads NCBI SRA SRR777788
Euplokamis dunlapae lllumina 68,302,698 reads NCBI SRA SRR777663
Mertensiidae sp. Illumina 47,454,246 reads NCBI SRA SRR786492
Mnemiopsis leidyi lllumina 49,782,900 reads NCBI SRA SRR789900
Pleurobrachia bachei Whole genome 80,151 proteins neurobase.rc.ufl.edu/
pleurobrachia
Pleurobrachia sp. Illumina 50626422 reads NCBI SRA SRR789901
Vallicula sp. lllumina 49,090,372 reads NCBI SRA SRR786489
Bilateria
Homo sapiens Whole genome N/A HaMStR core orthologs
Danio rerio Whole genome 54,390 proteins EnSEMBL
Petromyzon_marinus Whole genome 12,444 proteins EnSEMBL
Saccoglossus kowalevskii Sanger 202,190 sequences dbEST
Strongylocentrotus Whole genome 28,474 proteins InParanoid
purpuratus
Capitella teleta Whole genome 32,415 proteins Joint Genome Institute
Hemithiris psittacea lllumina 60,730,022 reads NCBI SRA SRR1611556
Lottia gigantea Whole genome 22,899 proteins Joint Genome Institute
Tubulanus polymorphus Illumina 39,262,732 reads NCBI SRA SRR1611583
Daphnia pulex Whole genome 30,137 proteins Joint Genome Institute
Drosophila melanogaster ~ Whole genome N/A HaMStR core orthologs
Priapulus caudatus lllumina 57,331,982 reads NCBI SRA SRR1611567
Lithobius forficatus lllumina 57,098,550 reads NCBI SRA SRR1159752

Taxa in bold were sequenced in this study.

31(5):1102-1120.

*Taxa identified as possibly causing LBA based on LB scores.
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Table S2. Data statistics for each phylogenetic dataset

Missing data
Dataset (no.) Taxa Genes Sites Gene occupancy, % (including gaps), %
Full dataset (1) 76 251 81,008 75 40
Certain paralogs removed (2) 76 250 80,735 75 40
Taxa with high LB scores removed (3) 70 250 80,735 75 41
Genes with high LB scores removed (4) 70 231 73,323 75 41
All outgroups except Choanoflagellates removed (5) 62 231 73,323 73 44
All outgroups removed (6) 60 231 73,323 73 44
Slowest evolving half of genes (7) 70 115 33,403 80 35
Genes with lowest half of RCFV values (8) 70 115 41,933 81 43
Heterogeneous genes removed (9) 76 228 66,571 76 38
Genes with high LB scores removed (10) 76 210 59,733 75 38
Taxa with high LB scores removed (11) 70 210 59,733 82 38
All outgroups except Choanoflagellates removed (12) 62 210 59,733 74 40
All outgroups removed (13) 60 210 59,733 75 40
Certain and uncertain paralogs removed (14) 76 209 60,768 72 41
Taxa with high LB scores removed (15) 70 209 60,768 78 42
Genes with high LB scores removed (16) 70 191 54,193 78 42
All outgroups except Choanoflagellates removed (17) 62 191 54,193 70 a4
All outgroups removed (18) 60 191 54,193 71 44
Slowest evolving half of genes (19) 70 89 23,680 78 35
Genes with lowest half of RCFV values (20) 70 96 33,069 80 40
Heterogeneous genes removed (21) 76 195 52,543 73 39
Genes with high LB scores removed (22) 76 178 46,542 73 39
Taxa with high LB scores removed (23) 70 178 46,542 79 34
All outgroups except Choanoflagellates removed (24) 62 178 46,542 71 41
All outgroups removed (25) 60 178 46,542 72 41
Datasets nested in others have the same data filtered as corresponding upper-level datasets (see Fig. 2).
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