
Asteroidea.Astropecten.27.aa.14219.32

NM_001037951.Takifugu.rubripes.2a

Holothuroidea.Molpadia.45.aa.4482.893

JN663889.Tegillarca.granosa

AY550026.Rattus.norvegicus.1

Holothuroidea.Abyssocucumis.43.aa.2852.92

Crinoidea.Ptilometra.33.aa.10963.4889

Asteroidea.Pteraster.7.m.80994.25766

Asteroidea.Henricia.26.aa.48459.365

Crinoidea.Democrinus.14.m.1431.818

Asteroidea.Pisaster.10.m.4606.239

Crinoidea.Oligometra.13.m.99264.4303

Asteroidea.Psilaster.20.m.8368.982

Crinoidea.Democrinus.14.m.6950.11468

Ophiuroidea.Astrophyton.47.aa.19576.2156

BC034260.Mus.musculus.1

Asteroidea.Astropecten.27.aa.5592.21

Crinoidea.Phrixometra.35.aa.8210.250

Asteroidea.Psilaster.20.m.23979.292

AJ243283.Equus.caballus.3

Echinoidea.Eucidaris.39.aa.6729.43

Holothuroidea.Psolus.11.m.45734.2048

DQ286430.Notophthalmus.viridescens.1

Holothuroidea.Abyssocucumis.43.aa.14314.213

BT006848.Homo.sapiens.3

Crinoidea.Isometra.36.aa.19824.635

Asteroidea.Peribolaster.30.aa.4335.78

NM_001044384.Mus.musculus.1

Holothuroidea.Psolus.11.m.22448.2336

BC099821.Rattus.norvegicus.1

NM_001287451.Xenopus.laevis.1

Holothuroidea.Molpadia.45.aa.4481.286

S72594.rats.2

Holothuroidea.Peniagone.42.aa.7105.76

NM_001003182.Canis.lupus.1

HQ588920.Branchiostoma.floridae.1

Holothuroidea.Psolus.11.m.9066.33

Holothuroidea.Peniagone.42.aa.15459.166

Crinoidea.Isometra.36.aa.27049.1008

Crinoidea.Democrinus.14.m.11917.36

Echinoidea.Arbacia.38.aa.21600.106

AY606030.Oncorhynchus.mykiss.2

Holothuroidea.Peniagone.42.aa.15900.2026

NM_001082515.Equus.caballus.1

AY659986.Crassostrea.gigas.1

Holothuroidea.Psolus.41.aa.14149.377

Asteroidea.Labidiaster.21.m.7490.1365
Ophiuroidea.Ophioderma.48.aa.25768.32

Holothuroidea.Abyssocucumis.43.aa.12831.1195

Crinoidea.Oligometra.13.m.37458.17368

NM_001109393.Rattus.norvegicus.4

Asteroidea.Astropecten.27.aa.22184.264

Asteroidea.Pteraster.7.m.80971.10849
Echinoidea.Eucidaris.39.aa.11048.344

Holothuroidea.Psolus.11.m.22451.2298

Echinoidea.Strongylocentrotus.9.m.14141.782

BC051260.Mus.musculus.1
NM_001294280.Mus.musculus.1

Asteroidea.Remaster.22.m.20569.901

Echinoidea.Eucidaris.39.aa.1674.69

Asteroidea.Psilaster.20.m.8369.723

Asteroidea.Psilaster.20.m.3649.24

NM_003254.Homo.sapiens.1

Crinoidea.Oligometra.13.m.66792.5523

Crinoidea.Ptilometra.33.aa.18590.191

CR541982.Homo.sapiens.1

Crinoidea.Isometra.36.aa.22831.525

Holothuroidea.Stichopus.12.m.32095.1824

Ophiuroidea.Ophiothrix.6.m.2454.51

Asteroidea.Luidia.25.aa.19665.1224

M17243.Mouse

Asteroidea.Asteropsis.29.aa.14886.131

Holothuroidea.Abyssocucumis.43.aa.7956.129

Crinoidea.Oligometra.13.m.14134.978

Asteroidea.Pisaster.10.m.57561.2469

Holothuroidea.Psolus.11.m.45732.1659

Holothuroidea.Psolus.11.m.41586.1381

AK140367.Mus.musculus.4

Asteroidea.Glabraster.28.aa.19579.114

Echinoidea.Strongylocentrotus.9.m.3329.71

Asteroidea.Glabraster.28.aa.10257.18

Holothuroidea.Psolus.11.m.22449.2347

Asteroidea.Pteraster.7.m.80978.26123

NM_213857.Sus.scrofa.1

U27201.Rattus.norvegicus.3

Ophiuroidea.Ophioderma.48.aa.14492.1713

Holothuroidea.Synapta.8.m.6262.673

Holothuroidea.Stichopus.12.m.38802.16910

Asteroidea.Remaster.22.m.29500.330

BC056534.Danio.rerio.2b

Holothuroidea.Pannychia.46.aa.16210.886

NM_001124508.Oncorhynchus.mykiss.2

Crinoidea.Democrinus.14.m.5923.323

HQ153832.Ctenopharyngodon.idella.2

Crinoidea.Ptilometra.33.aa.18592.138

NM_011593.Mus.musculus.1

Holothuroidea.Psolus.11.m.19285.171

CR407638.Homo.sapiens.1

AF112115.Canis.familiaris.2

Holothuroidea.Stichopus.12.m.5570.64714

Asteroidea.Pteraster.7.m.80974.25321

Asteroidea.Glabraster.28.aa.19580.92

Asteroidea.Henricia.26.aa.23738.263

Asteroidea.Glabraster.28.aa.19581.149

Echinoidea.Echinaster.4.m.35719.9

Asteroidea.Peribolaster.19.m.17160.89

NM_001045871.Bos.taurus.4

Asteroidea.Asteropsis.29.aa.10282.100

Holothuroidea.Psolus.41.aa.8563.105

NM_174472.Bos.taurus.2

Crinoidea.Ptilometra.33.aa.18589.238

Asteroidea.Henricia.26.aa.15690.1306

NM_001082232.Oryctolagus.cuniculus.1

Holothuroidea.Stichopus.12.m.38800.9018

Holothuroidea.Pannychia.46.aa.16213.1029

Crinoidea.Ptilometra.33.aa.29919.3702

Holothuroidea.Peniagone.42.aa.9639.176

BC068388.Danio.rerio.2b

Crinoidea.Oligometra.13.m.99262.4760

Holothuroidea.Abyssocucumis.43.aa.15500.2157

NM_001037953.Takifugu.rubripes.3

AF110767.Scyliorhinus.torazame.3

Holothuroidea.Stichopus.12.m.13479.62

Holothuroidea.Psolus.11.m.19286.151

Holothuroidea.Abyssocucumis.43.aa.14315.207

Crinoidea.Ptilometra.33.aa.42605.693

Asteroidea.Pisaster.10.m.12119.252

U02571.Human.3

Asteroidea.Astropecten.27.aa.51093.178

Crinoidea.Promachocrinus.37.aa.4393.714

Holothuroidea.Psolus.41.aa.8084.70

Crinoidea.Oligometra.13.m.99261.7597

U06179.Rattus.norvegicus.1

Crinoidea.Oligometra.13.m.27496.2727

AK038820.Mus.musculus.4

Asteroidea.Remaster.22.m.13224.347

NM_001104857.Oryzias.latipes.3

AK314871.Homo.sapiens.3

BC165045.Danio.rerio.2

Holothuroidea.Synapta.8.m.7481.37

Asteroidea.Psilaster.20.m.16864.401

Asteroidea.Luidia.25.aa.19667.1362

Echinoidea.Strongylocentrotus.9.m.14143.784

Crinoidea.Cenolia.34.aa.9685.5147

Crinoidea.Cenolia.34.aa.14565.730

Asteroidea.Glabraster.28.aa.19578.122

Echinoidea.Strongylocentrotus.9.m.227.34

Holothuroidea.Abyssocucumis.43.aa.15496.2205

Holothuroidea.Molpadia.45.aa.1210.61

Asteroidea.Xyloplax.2.m.21155.118

NM_001201494.Oryzias.latipes.2

Asteroidea.Astropecten.27.aa.22182.327

Holothuroidea.Peniagone.42.aa.7107.28

Holothuroidea.Psolus.11.m.54192.642

AK079347.Mus.musculus.4

Asteroidea.Pisaster.10.m.23388.629

Holothuroidea.Psolus.11.m.54193.650

Crinoidea.Promachocrinus.37.aa.11244.10410

Holothuroidea.Abyssocucumis.43.aa.14321.333

Asteroidea.Peribolaster.19.m.961.13

Holothuroidea.Pannychia.46.aa.16214.1041

Crinoidea.Oligometra.13.m.99263.7620

NM_012886.Rattus.norvegicus.3

Crinoidea.Gephyrocrinus.23.m.5468.2793

Crinoidea.Oligometra.13.m.99265.6881

Asteroidea.Pteraster.7.m.59167.540

Holothuroidea.Stichopus.12.m.22303.3679

Crinoidea.Isometra.36.aa.27050.1096

Asteroidea.Xyloplax.2.m.20532.146

Crinoidea.Democrinus.14.m.5924.285

Holothuroidea.Abyssocucumis.43.aa.12830.801

Asteroidea.Astropecten.27.aa.39865.233

Asteroidea.Pteraster.7.m.78981.1920

AK313018.Homo.sapiens.4

Holothuroidea.Abyssocucumis.43.aa.15498.2285

AJ409332.Rattus.norvegicus.2

AB016817.Canis.lupus.familiaris.1

Ophiuroidea.Ophiothrix.6.m.765.15

Holothuroidea.Abyssocucumis.43.aa.5653.77

M60073.Bovine

Echinoidea.Dendraster.40.aa.3784.70

Crinoidea.Phrixometra.35.aa.8209.354

BC102489.Bos.taurus.1

Asteroidea.Psilaster.20.m.5486.219

Asteroidea.Peribolaster.19.m.479.36

NM_204298.Gallus.gallus.2

Holothuroidea.Psolus.41.aa.4558.41

Holothuroidea.Peniagone.42.aa.15463.144

Asteroidea.Pteraster.7.m.80927.10853

Echinoidea.Strongylocentrotus.9.m.3331.71

Asteroidea.Peribolaster.19.m.6827.827

Crinoidea.Cenolia.34.aa.12024.255

Crinoidea.Ptilometra.33.aa.5217.29857

Asteroidea.Labidiaster.21.m.5726.1068

Holothuroidea.Peniagone.42.aa.7106.69

Ophiuroidea.Ophioderma.48.aa.241.15

Holothuroidea.Psolus.11.m.9064.39

KC881249.Pinctada.martensi

Holothuroidea.Psolus.41.aa.14150.398

AB189640.Pagrus.major.2

Asteroidea.Luidia.25.aa.19668.1194

AK311937.Homo.sapiens.1

Holothuroidea.Peniagone.42.aa.7319.120

NM_001201526.Oryzias.latipes.2b

Crinoidea.Cenolia.34.aa.14566.655

Ophiuroidea.Ophioderma.48.aa.14493.1702

Echinoidea.Strongylocentrotus.9.m.2110.81

Holothuroidea.Psolus.11.m.6759.112

Holothuroidea.Abyssocucumis.43.aa.15497.1934

Holothuroidea.Psolus.11.m.70158.23

M82858.Mouse.2

Crinoidea.Oligometra.13.m.66790.7775

Crinoidea.Phrixometra.35.aa.4408.5800

J04712.Rabbit

Ophiuroidea.Astrophyton.47.aa.10629.105

Asteroidea.Pteraster.7.m.80962.26553

Holothuroidea.Psolus.41.aa.25071.249

AF321279.Crassostrea.gigas

Asteroidea.Labidiaster.21.m.2482.11

Crinoidea.Promachocrinus.37.aa.2043.52

Asteroidea.Asteropsis.29.aa.24736.1014

Asteroidea.Psilaster.20.m.16865.397
Asteroidea.Glabraster.28.aa.52587.112

Asteroidea.Labidiaster.21.m.43414.406

Ophiuroidea.Astrophyton.47.aa.21784.1369

Crinoidea.Cenolia.34.aa.5558.298

Asteroidea.Luidia.25.aa.19666.1056

Crinoidea.Oligometra.13.m.66791.4158

NM_174471.Bos.taurus.1

Holothuroidea.Stichopus.12.m.38797.10205

Asteroidea.Remaster.22.m.8639.167

Holothuroidea.Psolus.11.m.35026.220

Echinoidea.Eucidaris.39.aa.3106.85

Asteroidea.Henricia.26.aa.48458.316

Crinoidea.Oligometra.13.m.99260.6905

Crinoidea.Isometra.36.aa.14903.8723

Asteroidea.Pisaster.10.m.55253.1040

Crinoidea.Oligometra.13.m.27494.2700

Crinoidea.Promachocrinus.37.aa.8393.1801

Holothuroidea.Psolus.11.m.22450.2385

NM_053819.Rattus.norvegicus.1

AY821556.Macaca.mulatta.3

Crinoidea.Democrinus.14.m.6949.13639

S70841.cattle.1

Crinoidea.Promachocrinus.37.aa.8392.1792

Asteroidea.Peribolaster.19.m.4206.23

Crinoidea.Isometra.36.aa.22830.537

Holothuroidea.Peniagone.42.aa.15897.81

Holothuroidea.Stichopus.12.m.38798.18097

Holothuroidea.Psolus.11.m.33249.144

Crinoidea.Ptilometra.33.aa.18591.91

Holothuroidea.Pannychia.46.aa.16209.874

NM_001037952.Takifugu.rubripes.2b

Holothuroidea.Psolus.41.aa.9956.97

BC064046.Mus.musculus.4

X62622.M.musculus.2

Asteroidea.Labidiaster.21.m.1638.289

NM_001009319.Ovis.aries.1

Holothuroidea.Abyssocucumis.43.aa.15499.2077

Echinoidea.Arbacia.38.aa.21612.445

JN104640.Channa.striata.2
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Stichopus

0.5

Asteroidea
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Echinoidea
Holothuroidea
Ophiuroidea

Coding Seq. (CDS)

Stichopus

Stichopus

Stichopus

Stichopus

Holothuroidea.Stichopus.12.m.40444.9670

Holothuroidea.Psolus.41.aa.3836.21

Asteroidea.Peribolaster.19.m.5562.159

Holothuroidea.Psolus.41.aa.25435.375

Holothuroidea.Stichopus.12.m.40445.10578

Holothuroidea.Psolus.11.m.56694.855

Holothuroidea.Pannychia.46.aa.12234.258

Holothuroidea.Abyssocucumis.43.aa.14970.456

Holothuroidea.Psolus.41.aa.25436.386

Holothuroidea.Stichopus.12.m.20963.65004

Holothuroidea.Psolus.11.m.12838.37

Holothuroidea.Pannychia.46.aa.16088.3320

Holothuroidea.Psolus.11.m.61072.1769

Asteroidea.Pisaster.10.m.10528.311

Asteroidea.Asteropsis.29.aa.47301.3167

Crinoidea.Oligometra.13.m.28843.476
Holothuroidea.Molpadia.45.aa.2950.311

Holothuroidea.Abyssocucumis.43.aa.18144.249

Asteroidea.Peribolaster.19.m.33745.74

Holothuroidea.Stichopus.12.m.27633.26831

Crinoidea.Oligometra.13.m.28844.499

Asteroidea.Glabraster.28.aa.20578.99

Holothuroidea.Psolus.11.m.9643.164

Holothuroidea.Abyssocucumis.43.aa.16961.111

Holothuroidea.Psolus.11.m.24012.224

Holothuroidea.Psolus.41.aa.3837.28

Holothuroidea.Psolus.41.aa.25431.445

Holothuroidea.Psolus.41.aa.25429.373

Holothuroidea.Pseudostichopus.44.aa.1948.233

Asteroidea.Peribolaster.30.aa.5161.32

Holothuroidea.Psolus.41.aa.25428.394

Holothuroidea.Psolus.11.m.68543.12

Holothuroidea.Peniagone.42.aa.9259.3797

Holothuroidea.Abyssocucumis.43.aa.18145.806

Ech.Spurp.XM_001198302

Asteroidea.Pteraster.7.m.96952.1658

Holothuroidea.Abyssocucumis.43.aa.8353.697

Holothuroidea.Synapta.8.m.3045.1274

Holothuroidea.Psolus.41.aa.19597.1033

Holothuroidea.Stichopus.12.m.29886.10021

Asteroidea.Labidiaster.21.m.2385.1113

Ech.Spurp.XM_775549

Holothuroidea.Psolus.11.m.61070.1383

Asteroidea.Pisaster.10.m.4992.128

Holothuroidea.Peniagone.42.aa.9257.6108

Holothuroidea.Pannychia.46.aa.7450.82

Holothuroidea.Psolus.41.aa.25424.392

Asteroidea.Henricia.26.aa.67270.1153

Asteroidea.Labidiaster.21.m.37483.3797

Holothuroidea.Psolus.11.m.43002.1124

Holothuroidea.Psolus.11.m.37201.318

Holothuroidea.Psolus.41.aa.25445.333

Holothuroidea.Psolus.41.aa.25430.309

Asteroidea.Henricia.26.aa.67274.1172

Holothuroidea.Psolus.41.aa.25426.217

Holothuroidea.Psolus.11.m.14872.170

Holothuroidea.Psolus.11.m.37157.356

Holothuroidea.Synapta.8.m.3044.1246

Holothuroidea.Psolus.11.m.954.11

Holothuroidea.Psolus.41.aa.20230.307

Asteroidea.Pisaster.10.m.20485.2603

Holothuroidea.Abyssocucumis.43.aa.18143.830

Holothuroidea.Psolus.41.aa.25437.335

Hol.Cuc.fron.tensilin.AY033934

Asteroidea.Peribolaster.30.aa.2711.107

Holothuroidea.Synapta.8.m.11412.291307

Holothuroidea.Psolus.11.m.63673.2628

Asteroidea.Labidiaster.21.m.8242.883

Holothuroidea.Abyssocucumis.43.aa.8354.440

Holothuroidea.Stichopus.12.m.25318.510

Holothuroidea.Psolus.11.m.56691.835

Asteroidea.Henricia.26.aa.67273.1164

Holothuroidea.Psolus.41.aa.25443.311

Holothuroidea.Molpadia.45.aa.2951.375

Holothuroidea.Peniagone.42.aa.9415.90

Holothuroidea.Psolus.11.m.63672.2594

Holothuroidea.Psolus.41.aa.25434.316

Holothuroidea.Psolus.41.aa.25425.426

Asteroidea.Luidia.25.aa.36127.82

Holothuroidea.Psolus.41.aa.10191.43

Holothuroidea.Abyssocucumis.43.aa.16966.91

Asteroidea.Psilaster.20.m.37007.859

Holothuroidea.Peniagone.42.aa.12266.115

Holothuroidea.Peniagone.42.aa.9416.84

Holothuroidea.Psolus.11.m.32702.873

Holothuroidea.Psolus.41.aa.25423.276

Holothuroidea.Pseudostichopus.44.aa.1947.267

Holothuroidea.Pannychia.46.aa.9543.74

Holothuroidea.Abyssocucumis.43.aa.19201.655

Holothuroidea.Psolus.11.m.61069.676

Holothuroidea.Abyssocucumis.43.aa.12834.98

Asteroidea.Peribolaster.30.aa.34748.61

Holothuroidea.Molpadia.45.aa.965.97

Holothuroidea.Psolus.41.aa.26573.1259

Holothuroidea.Pannychia.46.aa.9542.90

Asteroidea.Pisaster.10.m.20486.6377

Asteroidea.Pteraster.7.m.96951.1687

Holothuroidea.Psolus.41.aa.25438.257

Asteroidea.Pteraster.7.m.99354.2470

Holothuroidea.Stichopus.12.m.4591.11868

Holothuroidea.Abyssocucumis.43.aa.18146.824

Holothuroidea.Psolus.11.m.56693.825

Holothuroidea.Peniagone.42.aa.9260.6107

Holothuroidea.Abyssocucumis.43.aa.16965.241

Holothuroidea.Peniagone.42.aa.20471.120

Asteroidea.Remaster.22.m.24679.74

Asteroidea.Psilaster.20.m.37009.6608

Holothuroidea.Psolus.41.aa.19596.1136

Holothuroidea.Psolus.11.m.37202.97

Asteroidea.Asteropsis.29.aa.16090.1059

Asteroidea.Henricia.26.aa.16351.227

Holothuroidea.Stichopus.12.m.25316.908

Holothuroidea.Psolus.41.aa.19162.533

Holothuroidea.Psolus.11.m.56692.848

Asteroidea.Peribolaster.19.m.1815.188

Holothuroidea.Psolus.11.m.61068.666

Holothuroidea.Psolus.11.m.21172.164

Holothuroidea.Synapta.8.m.5049.146

Holothuroidea.Psolus.41.aa.19159.329

Asteroidea.Pteraster.7.m.44144.4040

Holothuroidea.Stichopus.12.m.2986.7982

Holothuroidea.Psolus.11.m.19506.133

Holothuroidea.Pseudostichopus.44.aa.1794.40

Holothuroidea.Psolus.41.aa.19160.479

Asteroidea.Henricia.26.aa.67271.1183

Holothuroidea.Abyssocucumis.43.aa.16963.261

Holothuroidea.Stichopus.12.m.10257.28944

Holothuroidea.Psolus.11.m.26875.385

Holothuroidea.Psolus.11.m.37200.480

Holothuroidea.Pannychia.46.aa.16087.3440

Holothuroidea.Psolus.41.aa.25440.193

Holothuroidea.Psolus.41.aa.25441.362

Holothuroidea.Psolus.11.m.23457.93

Echinoidea.Arbacia.38.aa.29144.591
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Figure S3. The most likely phylogeny of the TIMP gene family found searching coding sequences under rapid bootstrapping in RAxML. Terminals of 
interest (molluscan outgroups, the cephalochordate B. floridae, vertebrate terminals identified as TIMPs 1–4, and the previously identified echinoderm 
TIMP tensilin) are noted, and the diversity of TIMPs used by the holothuroid Stichopus is highlighted. Red arrows denote terminals with a read depth of 
less than 20. Magnified area shows one recent diversification of holothuroid sequences, this in Psolus.


