.

Additional file 1: Table S1. Sexual mode and sequence information for included taxa. Accession/gi numbers are from GenBank. H = simultaneous hermaphrodite, S=separate sexes (or sequential hermaphrodite), A = Asexual, ? = unknown.  

	Lineage
	Species
	Sexual 
mode
	Reference for
sexual mode
	Accession/gi

	Choanoflagellata
	Monosiga 
  brevicollis
	?
	
	AF084618

	Choanoflagellata
	Proterospongia 
  sp.
	?
	
	EU011924

	Cnidaria
	Abylopsis 
  tetragona
	H
	Dunn et al. 2005
	AY937345

	Cnidaria
	Acropora 
  longicyathus
	H
	Kerr et al. 2011
	AF038031

	Cnidaria
	Acropora 
  millepora
	H
	Kerr et al. 2011
	AF038032

	Cnidaria
	Aegina 
  citrea
	?
	
	AF358058

	Cnidaria
	Agalma 
  elegans
	H
	Dunn et al. 2005
	AY937313

	Cnidaria
	Alatina 
  mordens
	S
	Kingsford & Mooney 2014
	GQ849082

	Cnidaria
	Alcyonium 
  gracillimum
	S
	Hwang & Song 2009
	JQ688007

	Cnidaria
	Anemonia 
  viridis
	S
	Shick 1991
	EU190849

	Cnidaria
	Anthomastus 
  sp.
	S
	Cordes et al. 2001
	AF052881

	Cnidaria
	Antipathes 
  griggi
	S
	Wagner et al. 2012
	FJ389904

	Cnidaria
	Atolla 
  vanhoeffeni
	S
	Lucas & Reed 2010
	AF100942

	Cnidaria
	Aurelia 
  aurita
	S
	Lucas 2001
	AY039208

	Cnidaria
	Botrynema 
  brucei 
	?
	
	EU247822

	Cnidaria
	Candelabrum 
  cocksii
	S
	Prada & Hellberg 2013
	AY920758

	Cnidaria
	Cerianthus 
  borealis
	H
	Hinsch & Moore 1992
	AF052897

	Cnidaria
	Clytia 
  hemisphaerica
	S
	Carré & Carré 2000
	AY789753

	Cnidaria
	Craseoa 
  lathetica
	H
	Dunn et al. 2005
	AY937339

	Cnidaria
	Dendronephthya 
  putteri
	S
	Hwang & Song 2007
	AJ133550

	Cnidaria
	Ectopleura 
  larynx
	S
	Nawrocki 2012
	AY920760

	Cnidaria
	Exaiptasia 
  pallida
	S
	Grawunder et al. 2015
	KP761308

	Cnidaria
	Haliclystus 
  sanjuanensis
	S
	Eckelbarger & Larson 1993
	AF358102

	Cnidaria
	Hydra 
  magnipapillata
	S
	Sugiyama & Fujisawa 1977
	EF059942

	Cnidaria
	Hydractinia          symbiolongicarpus
	S
	Grosberg et al. 1996
	EU272621

	Cnidaria
	Keratoisidinae 
  sp.
	?
	
	FJ358837

	Cnidaria
	Metridium 
  senile
	S
	Kaplan 1983
	JF832982

	Cnidaria
	Montastraea 
  annularis
	H
	Levitan et al. 2004
	AF238267

	Cnidaria
	Nanomia 
  bijuga
	H
	Dunn et al. 2005
	AF358071

	Cnidaria
	Nematostella 
  vectensis
	S
	Hand & Uhlinger 1992
	AF254382

	Cnidaria
	Physalia 
  physalis
	S
	Bardi & Marques 2007
	AF358065

	Cnidaria
	Podocoryna 
  carnea
	S
	Boelsterli 1977
	JQ407393

	Cnidaria
	Porites 
  cylindrica
	S
	Kerr et al. 2011
	KC816706

	Ctenophora
	Beroe 
  cucumisτ
	H
	Sardet et al. 1990
	D15068

	Ctenophora
	Beroe 
  forskalii
	H
	Oliveira & Migotto 2014
	AF293697

	Ctenophora
	Charistephane 
  fugiens
	H
	Chun 1889
	AF293682

	Ctenophora
	Coeloplana 
  bannwarthii
	?
	Komai 1922
	AF293683

	Ctenophora
	Haeckelia 
  rubra
	H
	Carré & Carré 1989
	AF293674

	Ctenophora
	Mertensia 
  ovum
	H
	Jaspers et al. 2012
	AF293679

	Ctenophora
	Ocyropsis 
  maculata
	S
	Harbison & Miller 1986
	AF293689

	Ctenophora
	Pleurobrachia 
  bachei
	H
	Reeve & Walter 1978
	AF293677

	Ctenophora
	Pleurobrachia 
  pileus
	H
	Fraser 1970
	AF293678

	Ctenophora
	Vallicula 
  multiformis
	H
	Pianka 1974
	AF293684

	Ctenophora
	Velamen 
  parallelum
	H
	Pianka 1974
	AF293693

	Deuterostomia
	Astrotoma 
  agassizii
	S
	Maturana et al. 2016
	AB758520

	Deuterostomia
	Botryllus 
  schlosseri
	H
	Rodriguez et al. 2016
	AB211066

	Deuterostomia
	Branchiostoma 
  floridae
	S
	Stokes & Holland 1996
	M97571

	Deuterostomia
	Cephalodiscus 
  gracilis
	S
	Dilly 2014
	AF236798

	Deuterostomia
	Ciona 
  intestinalis
	H
	Caputi et al. 2015
	JN573244

	Deuterostomia
	Dumetocrinus   antarcticusω
	S
	Messing & Dearborn 1990
	KC616753

	Deuterostomia
	Gallus 
  gallus
	S
	Mignon-Grasteau et al. 1999
	AF173612

	Deuterostomia
	Homo 
  sapiens
	S
	Collaer & Hines 1995
	X03205

	Deuterostomia
	Labidiaster   annulatus
	?
	
	AY935548

	Deuterostomia
	Leptosynapta 
  clarki
	S
	Sewell & Chia 1994
	DQ777083

	Deuterostomia
	Petromyzon   marinus
	S
	Buchinger et al. 2015
	M97575

	Deuterostomia
	Ptychodera  bahamensisτ
	S
	Tagawa et al. 1998
	AF236802

	Deuterostomia
	Saccoglossus mereschkowskiiτ
	S
	Burdon-Jones 1951
	KF683588

	Deuterostomia
	Schizocardium braziliense
	S
	Franzen 2001
	KF683572

	Deuterostomia
	Strongylocentrotus purpuratus
	S
	Levitan 2008
	L28055

	Ecdysozoa
	Daphnia 
  pulex
	S
	Innes et al. 1986
	KJ775027

	Ecdysozoa
	Drosophila melanogaster
	S
	Bateman 1948
	X70692

	Ecdysozoa
	Halicryptus spinulosus
	S
	Jacob van der Land 1975
	AF342790

	Ecdysozoa
	Ixodes 
  acutitarsusτ
	S
	Moorhouse 1966
	AF115364

	Ecdysozoa
	Peripatopsis capensis
	S
	Manton 1938
	EU855526

	Ecdysozoa
	Priapulus 
  caudatus
	S
	Wallace 2002
	AF025927

	Ecdysozoa
	Strigamia 
  maritima
	S
	Lewis 1961
	AF173265

	Placozoa
	Trichoplax  adhaerens
	?
	Schierwater 2005
	Z22783

	Porifera
	Acanthella 
  acuta
	?
	Riesgo et al. 2015
	528272415

	Porifera
	Agelas 
  clathrodes
	?
	Riesgo et al. 2015
	59939917

	Porifera
	Agelas 
  oroides
	S
	Riesgo et al. 2015
	528272442

	Porifera
	Amphimedon compressa
	H
	Riesgo et al. 2015
	528272435

	Porifera
	Amphimedon 
erina
	H
	Riesgo et al. 2015
	528272436

	Porifera
	Aphrocallistes vastus
	H
	Riesgo et al. 2015
	528272414

	Porifera
	Aplysina 
  aerophoba
	S
	Riesgo et al. 2015
	528272421

	Porifera
	Aplysina cavernicola
	S
	Riesgo et al. 2015
	528272422

	Porifera
	Aplysina 
  fulva
	?
	Riesgo et al. 2015
	528272450

	Porifera
	Asbestopluma occidentalis
	H
	Riesgo et al. 2015
	528272448

	Porifera
	Axinella 
  damicornis
	S
	Riesgo et al. 2015
	528272426

	Porifera
	Axinella 
  verrucosa
	S
	Riesgo et al. 2015
	302032324

	Porifera
	Calyx 
  podatypa
	?
	Riesgo et al. 2015
	528272433

	Porifera
	Chalinula 
  molitba
	?
	Riesgo et al. 2015
	528272430

	Porifera
	Chondrilla australiensis
	S
	Riesgo et al. 2015
	528272449

	Porifera
	Chondrilla 
  nucula
	S
	Riesgo et al. 2015
	187961570

	Porifera
	Chondrosia reniformis
	S
	Riesgo et al. 2015
	38327051

	Porifera
	Clathrina 
  clathrus
	H
	Riesgo et al. 2015
	528272451

	Porifera
	Cliona 
  viridis
	H
	Riesgo et al. 2015
	528272443

	Porifera
	Corticium candelabrum
	H
	Riesgo et al. 2015
	528272423

	Porifera
	Crambe 
  crambe
	H
	Riesgo et al. 2015
	150024063

	Porifera
	Dictyonella 
  incisa
	?
	Riesgo et al. 2015
	38327055

	Porifera
	Dragmacidon lunaecharta
	?
	Riesgo et al. 2015
	528272424

	Porifera
	Ephydatia 
  fluviatilis
	S
	Riesgo et al. 2015
	50403830

	Porifera
	Eunapius 
  fragilis
	?
	Riesgo et al. 2015
	4585352

	Porifera
	Geodia 
  barretti
	S
	Riesgo et al. 2015
	528272447

	Porifera
	Halichondria okadai
	S
	Riesgo et al. 2015
	334351338

	Porifera
	Haliclona 
  elegans
	S
	Riesgo et al. 2015
	528272416

	Porifera
	Haliclona 
  oculata
	H
	Riesgo et al. 2015
	AY734450

	Porifera
	Haliclona 
  sarai
	?
	Riesgo et al. 2015
	528272441

	Porifera
	Haliclona 
  xena
	H
	Riesgo et al. 2015
	528272431

	Porifera
	Halisarca 
  dujardini
	H
	Riesgo et al. 2015
	187961575

	Porifera
	Heterochone 
  calyx
	?
	Riesgo et al. 2015
	190350250

	Porifera
	Hexadella 
  pruvoti
	?
	Riesgo et al. 2015
	528272445

	Porifera
	Hippospongia lachne
	S
	Riesgo et al. 2015
	187961576

	Porifera
	Hymeniacidon perlevis
	H
	Riesgo et al. 2015
	295650631

	Porifera
	Lissodendoryx colombiensis
	?
	Riesgo et al. 2015
	528272440

	Porifera
	Lophocalyx profundum
	?
	Riesgo et al. 2015
	190350236

	Porifera
	Microciona prolifera
	H
	Riesgo et al. 2015
	127692667

	Porifera
	Mycale 
  laxissima
	H
	Riesgo et al. 2015
	528272425

	Porifera
	Negombata magnifica
	H
	Riesgo et al. 2015
	528272444

	Porifera
	Nodastrella asconemaoida
	?
	Riesgo et al. 2015
	190350231

	Porifera
	Oopsacas 
  minuta
	H
	Riesgo et al. 2015
	6694689

	Porifera
	Oscarella 
  lobularis
	H
	Riesgo et al. 2015
	316990467

	Porifera
	Petrosia 
  ficiformis
	S
	Riesgo et al. 2015
	528272432

	Porifera
	Placospongia intermedia
	?
	Riesgo et al. 2015
	528272437

	Porifera
	Rhopaloeides odorabile
	S
	Riesgo et al. 2015
	528272439

	Porifera
	Scopalina 
  ruetzleri
	H
	Riesgo et al. 2015
	528272418

	Porifera
	Siphonochalina   siphonella
	H
	Riesgo et al. 2015
	528272419

	Porifera
	Spirastrella cunctatrix
	S
	Riesgo et al. 2015
	528272417

	Porifera
	Spongia 
  officinalis
	S
	Riesgo et al. 2015
	38327063

	Porifera
	Spongilla 
  lacustris
	S
	Riesgo et al. 2015
	77379381

	Porifera
	Suberites domuncula
	S
	Riesgo et al. 2015
	55580998

	Porifera
	Suberites 
  ficus
	S
	Riesgo et al. 2015
	4093179

	Porifera
	Sycon 
  coactum
	H
	Riesgo et al. 2015
	528272446

	Porifera
	Tedania 
  ignis
	?
	Riesgo et al. 2015
	53771880

	Porifera
	Tethya 
  aurantium
	S
	Riesgo et al. 2015
	528272428

	Porifera
	Tethya 
  citrina
	S
	Riesgo et al. 2015
	528272429

	Porifera
	Tethya 
  sp. 1
	?
	Riesgo et al. 2015
	528272420

	Porifera
	Tethya 
  sp. 2
	?
	Riesgo et al. 2015
	528272438

	Porifera
	Thenea 
  muricata
	S
	Riesgo et al. 2015
	528272427

	Porifera
	Xestospongia 
  muta
	S
	Riesgo et al. 2015
	528272434

	Spiralia
	Adineta 
  ricciae
	A
	Welch & meselson 2000
	KM043251

	Spiralia
	Adineta 
  vaga
	A
	Welch & meselson 2000
	KM043254

	Spiralia
	Barentsia
   gracilis
	S
	Mariscal 1965
	FJ196109

	Spiralia
	Brachionus calyciflorus
	S
	Radix et al. 2002
	DQ297692

	Spiralia
	Capitella 
  teleta
	S
	Blake et al. 2009
	JF509728

	Spiralia
	Cephalothrix hongkongiensis
	S
	Li et al. 2014
	JF293057

	Spiralia
	Crassostrea 
  gigas
	S
	Castanos et al. 2009
	AB064942

	Spiralia
	Dugesia mediterranea
	H
	Chong et al. 2013
	U31084

	Spiralia
	Helobdella nununununojensis
	H
	Weisblat & Kuo 2014
	AY962426|

	Spiralia
	Hemithiris psittaceae
	S
	James et al. 1992
	U08322

	Spiralia
	Lepidodermella squamata
	A
	Ulbrich 1977
	JN185472

	Spiralia
	Leptochiton 
  rugatus
	S
	Eernisse 2007
	HQ907769

	Spiralia
	Lineus 
  bilineatus
	S
	Fish & Fish 1989
	DQ279932

	Spiralia
	Lottia 
  gigantea
	S
	Kido & Murray 2003
	AB282762

	Spiralia
	Loxosoma pectinaricola
	S
	Mariscal 1965
	GU125748

	Spiralia
	Macrodasys 
  sp.
	H
	Ruppert 1978
	JF357654

	Spiralia
	Macrostomum lignano
	H
	Janicke & Sharer 2010
	FJ715306

	Spiralia
	Megadasys 
  sp.
	H
	Guidi et al. 2014
	JF357656

	Spiralia
	Membranipora membranacea
	?
	Harvell et al. 1990 - G 
Temkin 1994 - H
	FJ196121

	Spiralia
	Novocrania anomala
	S
	Nielsen 1991
	AY842018

	Spiralia
	Phoronis psammophila
	S
	Emig 1982
	U36271

	Spiralia
	Pomatoceros lamarckii
	S
	Cotter et al. 2003
	DQ140404|

	Spiralia
	Prostheceraeus vittatus
	H
	Norena et al. 2014
	AJ312272

	Spiralia
	Schistosoma mansoni
	S
	Popiel et al. 1984
	U65657

	Spiralia
	Taenia 
  pisiformisτ
	H
	Smith et al. 1972
	JQ609339

	Spiralia
	Terebratalia transversa
	S
	James et al. 1992
	AF025945

	Xenacoelomorpha
	Ascoparia 
  sp.
	H
	Sterrer 1998
	FR837678

	Xenacoelomorpha
	Childia submaculatumτ
	H
	Nilsson et al. 2011
	AY297953

	Xenacoelomorpha
	Convolutriloba macropyga
	H
	Shannon & Achatz 2007
	EU710912

	Xenacoelomorpha
	Diopisthoporus longitubus
	H
	Jondelius et al. 2011
	FR837692

	Xenacoelomorpha
	Diopisthoporus psammophilus
	H
	Jondelius et al. 2011
	FR837694

	Xenacoelomorpha
	Eumecynostomum altitudiω
	H
	Dorjes & Karling 1975
	AY297955

	Xenacoelomorpha
	Hofstenia 
  miamia
	H
	Corrêa 1960
	AM701807

	Xenacoelomorpha
	Isodiametra pulchra
	H
	Boone et al. 2011
	FR837710

	Xenacoelomorpha
	Meara 
  stichopi
	H
	Sterrer 1998
	AF119085

	Xenacoelomorpha
	Nemertoderma westbladi
	H
	Sterrer 1998
	AF327726

	Xenacoelomorpha
	Sterreria 
 sp.
	H
	Meyer-Wachsmuth et al. 2014
	KM062555|

	Xenacoelomorpha
	Xenoturbella 
  bocki
	H
	Westblad 1949
	AY291292
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