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Supplementary Figure S1. Maximum-likelihood tree of Blattodea inferred using a 440 bp fragment of the 
mitochondrial gene encoding 16S rRNA. Node values represent SH-like approximate likelihood-ratio 
test (SH-alrt) and ultrafast bootstrap (UFb) values. Scale bar indicates 0.2 substitutions per site.
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Supplementary Figure S2. Maximum-likelihood tree of Blattodea inferred using the second codon 
sites of the 13 mitochondrial protein-coding genes. Scale bar indicates 0.2 substitutions per site. Node 
values represent SH-like approximate likelihood-ratio test (SH-alrt) and ultrafast bootstrap (UFb) values.
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Supplementary Figure S3. Bayesian inference tree of Blattodea inferred using the second codon sites of the 
13 mitochondrial protein-coding genes. Scale bar indicates 0.2 substitutions per site. Node values represent 
posterior probabilities. a-d indicate the differing topologies inferred from the four parallel mcmc simulations. 
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Pseudophyllodromiidae_Amazonina_MG882237

Isoptera_Neotermes_insularis_NC_018124

Anaplectidae_Anaplecta_omei_MG882129

Blattidae_Deropeltis_paulinoi_MG882175

Nocticolidae_Nocticola_sp_Mt_Haig

Nocticolidae_sp_Christmas_Island_129

Orthoptera_Locusta_migratoria_NC_015624

Blaberidae_Panchlora_nivea_MG882155

Blaberidae_Neolaxta_MG882201

Blattidae_Neostylopyga_rhombifolia_MG882180

Tryonicidae_Tryonicus_parvus_MG882230

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Nocticolidae_Nocticola_sp_Barrow_Island
Nocticolidae_Nocticola_flabella

Cryptocercidae_Cryptocercus_meridianus_MG882224

Nocticolidae_Nocticola_sp_Carpentaria_Cave
Nocticolidae_Nocticola_quartermainei_102

Mantodea_Mantis_religiosa_MN356097

Blattidae_Periplaneta_americana_NC_016956

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Blaberidae_Phoetalia_pallida_MG882156

Pseudophyllodromiidae_Balta_MG882206

Corydiidae_Eupolyphaga_sinensis_MG882184

Nocticolidae_Nocticola_sp_Glennie_Tablelands

Nocticolidae_Nocticola_sp_Singapaore

Blattidae_Blatta_orientalis_MG882174

Nocticolidae_Nocticola_sp_Mt_Molloy

Isoptera_Mastotermes_darwiniensis_NC_018120

Blaberidae_Opisthoplatia_orientalis_MG882239

Nocticolidae_Nocticola_sp_Pilbara_107_1

Blaberidae_Archimandrita_tessellata_MG882134

Pseudophyllodromiidae_Euphyllodromia_MG882238

Isoptera_Heterotermes_malabaricus_NC_030026

Cryptocercidae_Cryptocercus_hirtus_MG882220

Corydiidae_Polyphaga_aegyptiaca_MG882189

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Blaberidae_Laxta_MG882131

Blaberidae_Nauphoeta_cinerea_MG882154

Blattidae_Melanozosteria_nitida_MG882204

Nocticolidae_Nocticola_quartermainei_114

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Corydiidae_Therea_petiveriana_MG882191

Blaberidae_Blaberus_discoidalis_MG882137

Blattellidae_Blattella_germanica_NC_12901

Tryonicidae_Tryonicus_mackerrasae_MG882205

Phasmatodea_Extatosoma_tiaratum_NC_017748

Mantodea_Humbertiella_nada_NC_030264

Blaberidae_Gyna_caffrorum_MG882151

Blaberidae_Diploptera_punctata_MG882143

Blaberidae_Eublaberus_distanti_MG882147

Blaberidae_Galiblatta_cribrosa_MG882232

Pseudophyllodromiidae_Ellipsidion_MG882211

Blattellidae_Parcoblatta_divisa_MG882169

Mantophasmatodea_Sclerophasma_paresisense_NC_007701

Blaberidae_Epilampra_maya_MG882194

Plecoptera_Acroneuria_hainana_NC_026104

Blattidae_Methana_MG882130

Ectobiidae_Ectobius_MG882236

Nocticolidae_Nocticola_sp_Pilbara_110_1

Blattellidae_Beybienkoa_kurandanensis_MG882208

Blaberidae_Byrsotria_fumigata_MG882140

Phasmatodea_Phraortes_illepidus_NC_014695

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Pycnoscelus_femapterus_MG882157

Isoptera_Reticulitermes_santonensis_NC_009499

Nocticolidae_Nocticola_australiensis_Donna_Cave

Blattellidae_Lobopterella_dimidiatipes_MG882195

Phasmatodea_Micadina_phluctainoides_NC_014673

Blattellidae_Symploce_macroptera_MG882172

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Nocticolidae_Nocticola_cockingi

Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_Nocticola_sp_Kimberley_146

Blaberidae_Panesthia_angustipennis_MG882234

Blattidae_Eurycotis_decipiens_MG882176

Isoptera_Macrotermes_subhyalinus_JX144937

Phasmatodea_Heteropteryx_dilatata_NC_014680

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Blattellidae_Ischnoptera_bilunata_MG882185

Blattidae_Periplaneta_brunnea_MG882182

Lamproblattidae_Lamproblatta_MG882222

Mantodea_Tenodera_sinensis_NC_030266
Anaplectidae_Anaplecta_calosoma_MG882215

Blaberidae_Rhyparobia_grandis_MG882231

Blattellidae_Paratemnopteryx_couloniana_MG882168

Blattidae_Platyzosteria_MG882132

Nocticolidae_Nocticola_currani

Ectobiidae_Ectoneura_hanitschi_MG882219

Blaberidae_Elliptorhina_chopardi_MG882144

Nocticolidae_Nocticola_baumi

Blaberidae_Gromphadorhina_oblongonota_MG882149

Nyctiboridae_Megaloblatta_MG882218

Corydiidae_Heterogamodes_hebraica_MG882193

Corydiidae_Arenivaga_MG882196

Nocticolidae_Nocticola_sp_Kintore_Cave

Blaberidae_Blaptica_dubia_MG882164

Nocticolidae_Nocticola_sp_Black_Mountain
Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Blaberidae_Macropanesthia_MG882202

Blaberidae_Paranauphoeta_circumdata_MG882225

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Nocticolidae_Nocticola_sp_Pilbara_159

Notoptera_Grylloblatta_sculleni_DQ241796

Mantodea_Creobroter_gemmatus_NC_030267

Nocticolidae_Nocticola_sp_Kimberley_175_1

Blattidae_Polyzosteria_viridissima_MG882209
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Supplementary Figure S3 continued.
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Blattidae_Methana_MG882130
Blattidae_Eurycotis_decipiens_MG882176

Nyctiboridae_Megaloblatta_MG882218

Phasmatodea_Heteropteryx_dilatata_NC_014680

Ectobiidae_Ectoneura_hanitschi_MG882219

Nocticolidae_Nocticola_currani

Blaberidae_Gromphadorhina_oblongonota_MG882149

Blaberidae_Panesthia_angustipennis_MG882234

Pseudophyllodromiidae_Balta_MG882206

Nocticolidae_Nocticola_quartermainei_102

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Blaberidae_Rhyparobia_grandis_MG882231

Blattellidae_Ischnoptera_bilunata_MG882185
Blattellidae_Blattella_germanica_NC_12901

Plecoptera_Acroneuria_hainana_NC_026104

Blattidae_Periplaneta_brunnea_MG882182

Blattidae_Platyzosteria_MG882132

Anaplectidae_Anaplecta_calosoma_MG882215

Isoptera_Heterotermes_malabaricus_NC_030026

Corydiidae_Arenivaga_MG882196
Nocticolidae_Nocticola_australiensis_Donna_Cave

Isoptera_Mastotermes_darwiniensis_NC_018120

Nocticolidae_Nocticola_sp_Singapaore

Blattellidae_Lobopterella_dimidiatipes_MG882195

Blaberidae_Diploptera_punctata_MG882143

Blaberidae_Opisthoplatia_orientalis_MG882239

Blattidae_Deropeltis_paulinoi_MG882175
Blattidae_Melanozosteria_nitida_MG882204

Nocticolidae_Nocticola_sp_Carpentaria_Cave

Phasmatodea_Phraortes_illepidus_NC_014695

Isoptera_Reticulitermes_santonensis_NC_009499

Blaberidae_Eublaberus_distanti_MG882147

Nocticolidae_Nocticola_sp_Pilbara_159

Corydiidae_Eupolyphaga_sinensis_MG882184

Nocticolidae_Nocticola_sp_Kimberley_146

Lamproblattidae_Lamproblatta_MG882222

Corydiidae_Polyphaga_aegyptiaca_MG882189

Blaberidae_Byrsotria_fumigata_MG882140

Blaberidae_Nauphoeta_cinerea_MG882154

Blaberidae_Epilampra_maya_MG882194

Orthoptera_Locusta_migratoria_NC_015624

Nocticolidae_Nocticola_flabella

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Anaplectidae_Anaplecta_omei_MG882129

Blaberidae_Pycnoscelus_femapterus_MG882157
Blaberidae_Neolaxta_MG882201

Nocticolidae_Nocticola_sp_Barrow_Island
Nocticolidae_Nocticola_sp_Mt_Haig

Blaberidae_Elliptorhina_chopardi_MG882144

Tryonicidae_Tryonicus_parvus_MG882230

Cryptocercidae_Cryptocercus_meridianus_MG882224

Nocticolidae_Nocticola_sp_Black_Mountain

Blaberidae_Phoetalia_pallida_MG882156

Blattellidae_Parcoblatta_divisa_MG882169

Nocticolidae_Nocticola_quartermainei_114

Phasmatodea_Extatosoma_tiaratum_NC_017748

Corydiidae_Therea_petiveriana_MG882191

Cryptocercidae_Cryptocercus_hirtus_MG882220

Mantodea_Creobroter_gemmatus_NC_030267

Pseudophyllodromiidae_Ellipsidion_MG882211

Nocticolidae_Nocticola_sp_Glennie_Tablelands

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Nocticolidae_Nocticola_baumi

Nocticolidae_Nocticola_cockingi

Notoptera_Grylloblatta_sculleni_DQ241796
Mantophasmatodea_Sclerophasma_paresisense_NC_007701

Blaberidae_Blaberus_discoidalis_MG882137

Blaberidae_Laxta_MG882131

Nocticolidae_Nocticola_sp_Pilbara_107_1

Mantodea_Humbertiella_nada_NC_030264

Cryptocercidae_Cryptocercus_relictus_NC_018132

Nocticolidae_sp_Christmas_Island_129

Blaberidae_Galiblatta_cribrosa_MG882232

Blattidae_Polyzosteria_viridissima_MG882209

Pseudophyllodromiidae_Euphyllodromia_MG882238

Blattidae_Neostylopyga_rhombifolia_MG882180

Blaberidae_Macropanesthia_MG882202

Corydiidae_Heterogamodes_hebraica_MG882193

Blattellidae_Symploce_macroptera_MG882172

Isoptera_Macrotermes_subhyalinus_JX144937

Nocticolidae_Nocticola_sp_Pilbara_110_1

Nocticolidae_Nocticola_sp_Kintore_Cave

Blaberidae_Gyna_caffrorum_MG882151
Blaberidae_Panchlora_nivea_MG882155

Blaberidae_Archimandrita_tessellata_MG882134

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Phasmatodea_Micadina_phluctainoides_NC_014673

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Nocticolidae_Nocticola_sp_Kimberley_175_1

Blattidae_Periplaneta_australasiae_MG882181

Blattellidae_Paratemnopteryx_couloniana_MG882168

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Mantodea_Mantis_religiosa_MN356097

Blaberidae_Paranauphoeta_circumdata_MG882225

Isoptera_Neotermes_insularis_NC_018124

Mantodea_Tenodera_sinensis_NC_030266

Tryonicidae_Tryonicus_mackerrasae_MG882205

Blattellidae_Beybienkoa_kurandanensis_MG882208

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Blattidae_Periplaneta_americana_NC_016956

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Blaptica_dubia_MG882164

Isoptera_Coptotermes_formosanus_NC_015800

Corydiidae_Ergaula_capucina_MG882188

Ectobiidae_Ectobius_MG882236

Nocticolidae_Nocticola_sp_Mt_Molloy

Blattidae_Blatta_orientalis_MG882174
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Blaberidae_Galiblatta_cribrosa_MG882232

Pseudophyllodromiidae_Amazonina_MG882237

Phasmatodea_Heteropteryx_dilatata_NC_014680

Nocticolidae_sp_Christmas_Island_129

Corydiidae_Arenivaga_MG882196

Blattellidae_Ischnoptera_bilunata_MG882185

Mantodea_Mantis_religiosa_MN356097

Nocticolidae_Nocticola_flabella

Nocticolidae_Nocticola_quartermainei_114

Blaberidae_Elliptorhina_chopardi_MG882144

Blaberidae_Neolaxta_MG882201

Mantodea_Humbertiella_nada_NC_030264

Blaberidae_Byrsotria_fumigata_MG882140

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Nocticolidae_Nocticola_australiensis_Donna_Cave

Cryptocercidae_Cryptocercus_hirtus_MG882220

Mantodea_Tenodera_sinensis_NC_030266

Blattidae_Periplaneta_brunnea_MG882182

Blattidae_Blatta_orientalis_MG882174

Pseudophyllodromiidae_Euphyllodromia_MG882238

Isoptera_Heterotermes_malabaricus_NC_030026

Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_Nocticola_sp_Pilbara_110_1

Nocticolidae_Nocticola_sp_Barrow_Island

Notoptera_Grylloblatta_sculleni_DQ241796

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Nocticolidae_Nocticola_sp_Kimberley_175_1

Nocticolidae_Nocticola_sp_Carpentaria_Cave

Blattellidae_Parcoblatta_divisa_MG882169
Blattellidae_Symploce_macroptera_MG882172

Nocticolidae_Nocticola_sp_Pilbara_107_1

Blaberidae_Laxta_MG882131

Nocticolidae_Nocticola_cockingi

Isoptera_Neotermes_insularis_NC_018124

Blaberidae_Epilampra_maya_MG882194

Orthoptera_Locusta_migratoria_NC_015624

Corydiidae_Eupolyphaga_sinensis_MG882184

Blaberidae_Opisthoplatia_orientalis_MG882239

Blaberidae_Paranauphoeta_circumdata_MG882225

Blaberidae_Eublaberus_distanti_MG882147

Ectobiidae_Ectoneura_hanitschi_MG882219

Blaberidae_Rhyparobia_grandis_MG882231

Nocticolidae_Nocticola_sp_Mt_Molloy

Nocticolidae_Nocticola_sp_Singapaore

Phasmatodea_Phraortes_illepidus_NC_014695

Blaberidae_Phoetalia_pallida_MG882156

Nocticolidae_Nocticola_sp_Glennie_Tablelands

Isoptera_Coptotermes_formosanus_NC_015800

Anaplectidae_Anaplecta_omei_MG882129

Blaberidae_Gyna_caffrorum_MG882151
Blaberidae_Panchlora_nivea_MG882155

Corydiidae_Therea_olegrandjeani_MG882190

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Cryptocercidae_Cryptocercus_relictus_NC_018132

Blattidae_Methana_MG882130

Nocticolidae_Nocticola_sp_Mt_Haig

Plecoptera_Acroneuria_hainana_NC_026104

Blattellidae_Blattella_germanica_NC_12901

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Nocticolidae_Nocticola_quartermainei_102

Nocticolidae_Nocticola_sp_Pilbara_159

Nocticolidae_Nocticola_sp_Kintore_Cave

Blaberidae_Macropanesthia_MG882202

Pseudophyllodromiidae_Balta_MG882206

Corydiidae_Therea_petiveriana_MG882191

Blaberidae_Diploptera_punctata_MG882143

Blattidae_Eurycotis_decipiens_MG882176

Phasmatodea_Extatosoma_tiaratum_NC_017748

Blattellidae_Lobopterella_dimidiatipes_MG882195

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Nocticolidae_Nocticola_sp_Kimberley_146

Tryonicidae_Tryonicus_mackerrasae_MG882205

Anaplectidae_Anaplecta_calosoma_MG882215

Blaberidae_Gromphadorhina_oblongonota_MG882149

Tryonicidae_Tryonicus_parvus_MG882230

Blattidae_Periplaneta_americana_NC_016956

Blattidae_Deropeltis_paulinoi_MG882175

Blaberidae_Nauphoeta_cinerea_MG882154

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Blattidae_Neostylopyga_rhombifolia_MG882180

Blattidae_Platyzosteria_MG882132

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Lamproblattidae_Lamproblatta_MG882222

Cryptocercidae_Cryptocercus_meridianus_MG882224

Corydiidae_Polyphaga_aegyptiaca_MG882189

Nocticolidae_Nocticola_baumi

Blaberidae_Pycnoscelus_femapterus_MG882157

Blattidae_Polyzosteria_viridissima_MG882209

Pseudophyllodromiidae_Ellipsidion_MG882211

Blattellidae_Beybienkoa_kurandanensis_MG882208

Nocticolidae_Nocticola_currani

Blattellidae_Paratemnopteryx_couloniana_MG882168

Isoptera_Macrotermes_subhyalinus_JX144937

Blaberidae_Blaberus_discoidalis_MG882137

Isoptera_Reticulitermes_santonensis_NC_009499

Nocticolidae_Nocticola_sp_Black_Mountain

Isoptera_Mastotermes_darwiniensis_NC_018120

Blaberidae_Archimandrita_tessellata_MG882134

Blattidae_Melanozosteria_nitida_MG882204

Blaberidae_Blaptica_dubia_MG882164

Blattidae_Periplaneta_australasiae_MG882181

Mantodea_Creobroter_gemmatus_NC_030267

Ectobiidae_Ectobius_MG882236

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Phasmatodea_Micadina_phluctainoides_NC_014673

Blaberidae_Panesthia_angustipennis_MG882234

Corydiidae_Heterogamodes_hebraica_MG882193

Nyctiboridae_Megaloblatta_MG882218

Mantophasmatodea_Sclerophasma_paresisense_NC_007701

0.9381

1

0.9959

1

0.9971
0.999

1

0.9004

0.9996

1

1

1

0.5329

0.9999

1

0.9491
1

0.6035

0.9972

0.4387

0.9999

1
0.9916

0.9998

1

1

1

1

0.8675

0.9866

1

0.5849

0.7812

1

1

1

0.9997

1

1

0.4159

1

1

0.9574

1

0.4683

1

0.5562

1

0.9994 1

0.7477

1

1

1

0.9987

1

1

1

1

1

0.9998

0.534

1

0.9999

0.472

1

0.6235

0.9944

1

1

0.9841

1

1

1

1

0.3665

1

0.9394

0.9966

0.8546

1

0.9927

0.9661

0.9198

1

1

0.2635

1

0.8884

1

1

0.9992

0.6318

0.4341

1

1

0.9993

1

1
0.9976

0.9847

1

0.9618

1

1

1

0.6109



Supplementary Figure S4. Evolutionary timescale of Blattodea inferred in BEAST using the second codon 
sites of the 13 mitochondrial protein-coding genes. Molecular clock models used include the flexible local 
clock (a), random local clock (b), uncorrelated exponential relaxed clock (c), uncorrelated lognormal relaxed 
clock (d) and the strict clock (e). Node values represent posterior probabilities and node bars indicate 95% CI.
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Blaberidae_Macropanesthia_MG882202

Blattidae_Platyzosteria_MG882132

Isoptera_Reticulitermes_santonensis_NC_009499

Ectobiidae_Ectobius_MG882236

Nocticolidae_Nocticola_quartermainei_114_1

Blaberidae_Galiblatta_cribrosa_MG882232

Blattellidae_Blattella_germanica_NC_12901

Blaberidae_Panesthia_angustipennis_MG882234

Blattidae_Melanozosteria_nitida_MG882204

Corydiidae_Therea_petiveriana_MG882191

Cryptocercidae_Cryptocercus_relictus_NC_018132

Nocticolidae_sp_Singapaore

Nocticolidae_sp_Kimberley_107_1

Plecoptera_Acroneuria_hainana_NC_026104

Cryptocercidae_Cryptocercus_hirtus_MG882220

Nocticolidae_sp_Kintore_Cave

Blaberidae_Laxta_MG882131

Lamproblattidae_Lamproblatta_MG882222

Blattellidae_Ischnoptera_bilunata_MG882185

Blattidae_Polyzosteria_viridissima_MG882209

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Blaberidae_Gyna_caffrorum_MG882151

Nocticolidae_sp_Pilbara_110_1

Blaberidae_Byrsotria_fumigata_MG882140

Blattidae_Neostylopyga_rhombifolia_MG882180

Notoptera_Grylloblatta_sculleni_DQ241796

Blattellidae_Parcoblatta_divisa_MG882169

Nocticolidae_Nocticola_flabella

Cryptocercidae_Cryptocercus_meridianus_MG882224

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Blaberidae_Eublaberus_distanti_MG882147

Tryonicidae_Tryonicus_parvus_MG882230

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Nocticolidae_sp_Mt_Haig

Blaberidae_Epilampra_maya_MG882194

Nocticolidae_Nocticola_quartermainei_102

Blattidae_Blatta_orientalis_MG882174

Blaberidae_Phoetalia_pallida_MG882156

Orthoptera_Locusta_migratoria_NC_015624

Corydiidae_Arenivaga_MG882196
Mantodea_Tenodera_sinensis_NC_030266

Blaberidae_Archimandrita_tessellata_MG882134

Nyctiboridae_Megaloblatta_MG882218

Phasmatodea_Extatosoma_tiaratum_NC_017748

Blattidae_Periplaneta_brunnea_MG882182

Isoptera_Neotermes_insularis_NC_018124

Blattidae_Periplaneta_australasiae_MG882181

Phasmatodea_Phraortes_illepidus_NC_014695

Nocticolidae_sp_Barrow_Island
Nocticolidae_sp_Kimberley_175_1

Mantodea_Mantis_religiosa_MN356097

Blaberidae_Panchlora_nivea_MG882155

Blaberidae_Diploptera_punctata_MG882143

Nocticolidae_sp_Pilbara_159

Blattidae_Periplaneta_americana_NC_016956

Blaberidae_Rhyparobia_grandis_MG882231

Blattidae_Eurycotis_decipiens_MG882176

Nocticolidae_Nocticola_australiensis_Donna_Cave

Isoptera_Macrotermes_subhyalinus_JX144937

Pseudophyllodromiidae_Euphyllodromia_MG882238

Nocticolidae_sp_Christmas_Island_129

Phasmatodea_Heteropteryx_dilatata_NC_014680

Blaberidae_Opisthoplatia_orientalis_MG882239

Phasmatodea_Micadina_phluctainoides_NC_014673

Blattellidae_Symploce_macroptera_MG882172

Corydiidae_Eupolyphaga_sinensis_MG882184

Blaberidae_Nauphoeta_cinerea_MG882154

Nocticolidae_Nocticola_cockingi

Isoptera_Heterotermes_malabaricus_NC_030026

Nocticolidae_sp_Glennie_Tablelands

Tryonicidae_Tryonicus_mackerrasae_MG882205

Nocticolidae_sp_Black_Mountain

Pseudophyllodromiidae_Ellipsidion_MG882211

Ectobiidae_Ectoneura_hanitschi_MG882219

Anaplectidae_Anaplecta_omei_MG882129

Pseudophyllodromiidae_Balta_MG882206

Mantophasmatodea_Sclerophasma_paresisense_NC_007701

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Paranauphoeta_circumdata_MG882225

Nocticolidae_sp_Kimberley_146

Anaplectidae_Anaplecta_calosoma_MG882215

Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_sp_Carpentaria_Cave

Blaberidae_Elliptorhina_chopardi_MG882144

Nocticolidae_sp_Mt_Molloy

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Blattidae_Deropeltis_paulinoi_MG882175

Blaberidae_Blaptica_dubia_MG882164

Mantodea_Humbertiella_nada_NC_030264

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Blaberidae_Neolaxta_MG882201

Corydiidae_Polyphaga_aegyptiaca_MG882189

Blaberidae_Gromphadorhina_oblongonota_MG882149

Nocticolidae_Nocticola_currani

Blaberidae_Blaberus_discoidalis_MG882137

Isoptera_Mastotermes_darwiniensis_NC_018120

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Corydiidae_Heterogamodes_hebraica_MG882193

Mantodea_Creobroter_gemmatus_NC_030267

Blattellidae_Lobopterella_dimidiatipes_MG882195

Nocticolidae_Nocticola_baumi

Blaberidae_Pycnoscelus_femapterus_MG882157

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Isoptera_Coptotermes_formosanus_NC_015800

Blattidae_Methana_MG882130

Blattellidae_Beybienkoa_kurandanensis_MG882208

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Blattellidae_Paratemnopteryx_couloniana_MG882168
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Blattellidae_Parcoblatta_divisa_MG882169

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Byrsotria_fumigata_MG882140

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Nocticolidae_sp_Kimberley_107_1

Blaberidae_Gromphadorhina_oblongonota_MG882149

Nocticolidae_Nocticola_quartermainei_114_1

Blaberidae_Paranauphoeta_circumdata_MG882225

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Blattellidae_Blattella_germanica_NC_12901

Pseudophyllodromiidae_Ellipsidion_MG882211

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Tryonicidae_Tryonicus_parvus_MG882230

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Blattidae_Neostylopyga_rhombifolia_MG882180

Tryonicidae_Tryonicus_mackerrasae_MG882205

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Isoptera_Mastotermes_darwiniensis_NC_018120

Nocticolidae_Nocticola_quartermainei_102

Blaberidae_Opisthoplatia_orientalis_MG882239
Blaberidae_Pycnoscelus_femapterus_MG882157

Phasmatodea_Extatosoma_tiaratum_NC_017748

Blattellidae_Lobopterella_dimidiatipes_MG882195

Blattidae_Deropeltis_paulinoi_MG882175

Isoptera_Heterotermes_malabaricus_NC_030026

Blaberidae_Macropanesthia_MG882202

Orthoptera_Locusta_migratoria_NC_015624

Anaplectidae_Anaplecta_calosoma_MG882215

Mantodea_Tenodera_sinensis_NC_030266

Blattidae_Melanozosteria_nitida_MG882204

Nocticolidae_sp_Kimberley_146

Notoptera_Grylloblatta_sculleni_DQ241796
Phasmatodea_Phraortes_illepidus_NC_014695

Blattidae_Eurycotis_decipiens_MG882176

Nocticolidae_sp_Mt_Molloy

Corydiidae_Eupolyphaga_sinensis_MG882184

Nocticolidae_sp_Pilbara_110_1

Blaberidae_Nauphoeta_cinerea_MG882154

Nocticolidae_sp_Mt_Haig

Blaberidae_Panchlora_nivea_MG882155

Blattidae_Periplaneta_americana_NC_016956

Isoptera_Neotermes_insularis_NC_018124

Blaberidae_Galiblatta_cribrosa_MG882232

Nocticolidae_Nocticola_cockingi

Corydiidae_Heterogamodes_hebraica_MG882193

Blaberidae_Rhyparobia_grandis_MG882231

Blaberidae_Archimandrita_tessellata_MG882134

Blattidae_Methana_MG882130

Blaberidae_Epilampra_maya_MG882194

Nocticolidae_Nocticola_australiensis_Donna_Cave
Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Pseudophyllodromiidae_Balta_MG882206

Phasmatodea_Heteropteryx_dilatata_NC_014680

Blaberidae_Blaberus_discoidalis_MG882137

Blattellidae_Paratemnopteryx_couloniana_MG882168

Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_sp_Singapaore

Blattellidae_Ischnoptera_bilunata_MG882185

Nocticolidae_Nocticola_currani

Blaberidae_Blaptica_dubia_MG882164

Nocticolidae_sp_Christmas_Island_129

Blattidae_Polyzosteria_viridissima_MG882209

Mantodea_Mantis_religiosa_MN356097

Blattellidae_Symploce_macroptera_MG882172

Cryptocercidae_Cryptocercus_hirtus_MG882220

Blaberidae_Panesthia_angustipennis_MG882234

Blaberidae_Phoetalia_pallida_MG882156

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_sp_Carpentaria_Cave

Isoptera_Macrotermes_subhyalinus_JX144937

Nocticolidae_sp_Barrow_Island

Blattidae_Periplaneta_australasiae_MG882181

Corydiidae_Therea_petiveriana_MG882191

Nocticolidae_sp_Glennie_Tablelands

Blaberidae_Diploptera_punctata_MG882143

Lamproblattidae_Lamproblatta_MG882222
Lamproblattidae_Lamproblatta_albipalpus_MG882233

Nocticolidae_sp_Kintore_Cave

Nyctiboridae_Megaloblatta_MG882218

Plecoptera_Acroneuria_hainana_NC_026104

Blaberidae_Gyna_caffrorum_MG882151

Isoptera_Reticulitermes_santonensis_NC_009499

Ectobiidae_Ectoneura_hanitschi_MG882219

Blattidae_Platyzosteria_MG882132

Nocticolidae_sp_Pilbara_159

Mantophasmatodea_Sclerophasma_paresisense_NC_007701

Blaberidae_Elliptorhina_chopardi_MG882144

Corydiidae_Polyphaga_aegyptiaca_MG882189

Blattidae_Periplaneta_brunnea_MG882182

Nocticolidae_sp_Black_Mountain

Anaplectidae_Anaplecta_omei_MG882129

Blattidae_Blatta_orientalis_MG882174

Phasmatodea_Micadina_phluctainoides_NC_014673

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Corydiidae_Arenivaga_MG882196

Blattellidae_Beybienkoa_kurandanensis_MG882208

Cryptocercidae_Cryptocercus_meridianus_MG882224

Ectobiidae_Ectobius_MG882236

Isoptera_Coptotermes_formosanus_NC_015800

Blaberidae_Eublaberus_distanti_MG882147

Mantodea_Creobroter_gemmatus_NC_030267

Nocticolidae_Nocticola_baumi

Mantodea_Humbertiella_nada_NC_030264

Blaberidae_Neolaxta_MG882201

Nocticolidae_sp_Kimberley_175_1
Nocticolidae_Nocticola_flabella

Cryptocercidae_Cryptocercus_relictus_NC_018132

Pseudophyllodromiidae_Euphyllodromia_MG882238

Blaberidae_Laxta_MG882131
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Supplementary Figure S4 continued. 

Time (Ma)
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d)
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Blaberidae_Macropanesthia_MG882202
Blaberidae_Opisthoplatia_orientalis_MG882239

Nocticolidae_Nocticola_quartermainei_102

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Pseudophyllodromiidae_Balta_MG882206

Nocticolidae_sp_Singapaore

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Blaberidae_Gyna_caffrorum_MG882151

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Blattidae_Deropeltis_paulinoi_MG882175

Nocticolidae_sp_Kimberley_146

Pseudophyllodromiidae_Allacta_bimaculata_MG882128
Pseudophyllodromiidae_Ellipsidion_MG882211

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_sp_Mt_Molloy

Blaberidae_Archimandrita_tessellata_MG882134

Blaberidae_Phoetalia_pallida_MG882156
Blaberidae_Panchlora_nivea_MG882155
Blaberidae_Diploptera_punctata_MG882143

Nocticolidae_sp_Barrow_Island

Blaberidae_Byrsotria_fumigata_MG882140

Blattidae_Platyzosteria_MG882132

Blattellidae_Lobopterella_dimidiatipes_MG882195
Blattellidae_Ischnoptera_bilunata_MG882185

Mantodea_Mantis_religiosa_MN356097

Corydiidae_Therea_olegrandjeani_MG882190

Phasmatodea_Phraortes_illepidus_NC_014695

Blaberidae_Gromphadorhina_oblongonota_MG882149

Blattellidae_Paratemnopteryx_couloniana_MG882168

Ectobiidae_Ectobius_MG882236

Isoptera_Heterotermes_malabaricus_NC_030026

Phasmatodea_Extatosoma_tiaratum_NC_017748

Blaberidae_Blaptica_dubia_MG882164

Corydiidae_Polyphaga_aegyptiaca_MG882189

Ectobiidae_Ectoneura_hanitschi_MG882219

Tryonicidae_Tryonicus_parvus_MG882230

Nocticolidae_Nocticola_currani

Isoptera_Mastotermes_darwiniensis_NC_018120

Blattidae_Methana_MG882130

Blaberidae_Galiblatta_cribrosa_MG882232

Nocticolidae_Nocticola_sp_Malaysia_AD-2015
Nocticolidae_sp_Christmas_Island_129

Phasmatodea_Micadina_phluctainoides_NC_014673

Corydiidae_Arenivaga_MG882196

Cryptocercidae_Cryptocercus_meridianus_MG882224

Nocticolidae_sp_Kimberley_175_1
Nocticolidae_Nocticola_flabella

Blaberidae_Laxta_MG882131

Nocticolidae_Nocticola_cockingi

Blattidae_Polyzosteria_viridissima_MG882209

Cryptocercidae_Cryptocercus_relictus_NC_018132

Nocticolidae_Nocticola_quartermainei_114_1

Phasmatodea_Heteropteryx_dilatata_NC_014680

Orthoptera_Locusta_migratoria_NC_015624
Mantophasmatodea_Sclerophasma_paresisense_NC_007701

Cryptocercidae_Cryptocercus_hirtus_MG882220

Nyctiboridae_Megaloblatta_MG882218

Nocticolidae_sp_Kimberley_107_1

Blaberidae_Blaberus_discoidalis_MG882137

Lamproblattidae_Lamproblatta_MG882222

Blattidae_Periplaneta_brunnea_MG882182

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Corydiidae_Ergaula_capucina_MG882188

Blattidae_Eurycotis_decipiens_MG882176

Isoptera_Coptotermes_formosanus_NC_015800

Nocticolidae_sp_Kintore_Cave

Blattidae_Melanozosteria_nitida_MG882204

Blattidae_Periplaneta_australasiae_MG882181

Blattellidae_Parcoblatta_divisa_MG882169

Nocticolidae_sp_Carpentaria_Cave

Pseudophyllodromiidae_Euphyllodromia_MG882238

Nocticolidae_sp_Black_Mountain

Corydiidae_Heterogamodes_hebraica_MG882193

Mantodea_Creobroter_gemmatus_NC_030267

Nocticolidae_sp_Pilbara_159

Corydiidae_Eupolyphaga_sinensis_MG882184

Nocticolidae_sp_Glennie_Tablelands

Blattidae_Periplaneta_americana_NC_016956

Isoptera_Reticulitermes_santonensis_NC_009499
Isoptera_Neotermes_insularis_NC_018124

Blaberidae_Elliptorhina_chopardi_MG882144

Nocticolidae_sp_Pilbara_110_1

Blaberidae_Panesthia_angustipennis_MG882234

Nocticolidae_Nocticola_australiensis_Donna_Cave

Blaberidae_Nauphoeta_cinerea_MG882154

Blaberidae_Paranauphoeta_circumdata_MG882225

Blattellidae_Symploce_macroptera_MG882172

Blaberidae_Pycnoscelus_femapterus_MG882157

Blattidae_Blatta_orientalis_MG882174

Blattellidae_Blattella_germanica_NC_12901

Blaberidae_Epilampra_maya_MG882194

Blaberidae_Rhyparobia_grandis_MG882231

Blattellidae_Beybienkoa_kurandanensis_MG882208

Nocticolidae_sp_Mt_Haig

Blattidae_Neostylopyga_rhombifolia_MG882180

Anaplectidae_Anaplecta_omei_MG882129
Corydiidae_Therea_petiveriana_MG882191

Anaplectidae_Anaplecta_calosoma_MG882215

Mantodea_Tenodera_sinensis_NC_030266

Phasmatodea_Ramulus_irregulariterdentatus_NC_014702

Blaberidae_Eublaberus_distanti_MG882147

Tryonicidae_Tryonicus_mackerrasae_MG882205

Isoptera_Macrotermes_subhyalinus_JX144937

Mantodea_Humbertiella_nada_NC_030264

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Plecoptera_Acroneuria_hainana_NC_026104

Blaberidae_Neolaxta_MG882201

Notoptera_Grylloblatta_sculleni_DQ241796

Nocticolidae_Nocticola_baumi
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Nyctiboridae_Megaloblatta_MG882218

Nocticolidae_Nocticola_quartermainei_114_1
Nocticolidae_sp_Kimberley_107_1

Ectobiidae_Ectobius_MG882236

Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_Nocticola_australiensis_Donna_Cave

Blattidae_Periplaneta_americana_NC_016956

Nocticolidae_sp_Mt_Molloy

Blattidae_Eurycotis_decipiens_MG882176

Blattellidae_Symploce_macroptera_MG882172

Nocticolidae_sp_Barrow_Island

Nocticolidae_Nocticola_cockingi
Nocticolidae_sp_Singapaore

Blaberidae_Laxta_MG882131

Nocticolidae_sp_Carpentaria_Cave

Mantodea_Creobroter_gemmatus_NC_030267

Blaberidae_Pycnoscelus_femapterus_MG882157

Phasmatodea_Phraortes_illepidus_NC_014695

Blaberidae_Panesthia_angustipennis_MG882234

Blaberidae_Diploptera_punctata_MG882143
Blaberidae_Phoetalia_pallida_MG882156

Tryonicidae_Tryonicus_parvus_MG882230

Blaberidae_Macropanesthia_MG882202

Blattidae_Polyzosteria_viridissima_MG882209

Blaberidae_Neolaxta_MG882201

Nocticolidae_sp_Glennie_Tablelands

Nocticolidae_sp_Mt_Haig

Blaberidae_Nauphoeta_cinerea_MG882154

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_sp_Pilbara_159

Blattellidae_Blattella_germanica_NC_12901

Cryptocercidae_Cryptocercus_meridianus_MG882224

Nocticolidae_Nocticola_currani

Blattidae_Periplaneta_australasiae_MG882181

Blattellidae_Lobopterella_dimidiatipes_MG882195

Anaplectidae_Anaplecta_calosoma_MG882215

Tryonicidae_Tryonicus_mackerrasae_MG882205

Blaberidae_Archimandrita_tessellata_MG882134

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Pseudophyllodromiidae_Balta_MG882206

Isoptera_Coptotermes_formosanus_NC_015800

Blaberidae_Rhyparobia_grandis_MG882231

Pseudophyllodromiidae_Euphyllodromia_MG882238

Lamproblattidae_Lamproblatta_MG882222

Blaberidae_Epilampra_maya_MG882194

Blaberidae_Gromphadorhina_oblongonota_MG882149

Ectobiidae_Ectoneura_hanitschi_MG882219
Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Blattidae_Periplaneta_brunnea_MG882182

Nocticolidae_sp_Christmas_Island_129

Blattidae_Blatta_orientalis_MG882174

Isoptera_Reticulitermes_santonensis_NC_009499
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Supplementary Figure S5. Phylogeny of Nocticolidae. Maximum-likelihood tree estimated using 
concatenated UCE loci. Node values indicate node support as SH-like approximate likelihood-ratio 
test (SH-alrt) and ultrafast bootstrap (UFb) values. Scale bar represents 0.09 substitutions per site.
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Supplementary Figure S6. Bayesian inference tree of Blattodea inferred using concatenated 
UCE loci. Scale bar indicates 0.08 substitutions per site. Node values represent posterior 
probabilities. Infered topologies were the same across the four parallel mcmc simulations. 
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Supplementary Figure S7. Phylogenetic trees inferred using a summary coalescent approach in ASTRAL based on the 
UCE data set. We produced trees without (a) and with (b) branches in the gene trees contracted if they had bootstrap 
support lower than 10%.  Node values represent local posterior probability. Scale bar represents 2.0 coalescent time units.
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Supplementary Figure S8. Phylogeny of Nocticolidae. Maximum-likelihood tree estimated using concatenated 
UCE loci, the second codon positions of 13 mitochondrial protein coding genes and the mitochondrial 
gene encoding 16S rRNA. Node support values indicate the SH-like approximate likelihood-ratio 
test (SH-alrt) and ultrafast bootstrap (UFb) values. Scale bar represents 0.09 substitutions per site.



Supplementary Figure S9. Evolutionary timescale of Blattodea, with Mantodea and Phasmatodea as outgroup taxa.  
Divergence times were estimated based on the second codon positions of 13 mitochondrial protein coding genes, 
using a Bayesian phylogenomic approach in MCMCtree. Topology was constrained based on the maximum likelihood 
analysis of mtPCG. Analyses used an independent lognormal relaxed clock (a) and an autocorrelated relaxed clock (b).

a)

4 0 0 3 0 0 2 0 0 1 0 0 0

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Corydiidae_Polyphaga_aegyptiaca_MG882189

Anaplectidae_Anaplecta_calosoma_MG882215

Isoptera_Heterotermes_malabaricus_NC_030026

Blaberidae_Panesthia_angustipennis_MG882234

Phasmatodea_Extatosoma_tiaratum_NC_017748

Nocticolidae_Nocticola_cockingi

Blattellidae_Symploce_macroptera_MG882172

Nocticolidae_Nocticola_quartermainei_114

Plecoptera_Acroneuria_hainana_NC_026104

Blattellidae_Ischnoptera_bilunata_MG882185

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Isoptera_Macrotermes_subhyalinus_JX144937

Nocticolidae_sp_Christmas_Island_129

Blaberidae_Opisthoplatia_orientalis_MG882239

Ectobiidae_Ectoneura_hanitschi_MG882219

Blaberidae_Phoetalia_pallida_MG882156

Nocticolidae_Nocticola_currani

Nocticolidae_Nocticola_sp_Glennie_Tablelands

Phasmatodea_Heteropteryx_dilatata_NC_014680

Blattellidae_Parcoblatta_divisa_MG882169

Blattidae_Neostylopyga_rhombifolia_MG882180

Nocticolidae_Nocticola_sp_Kimberley_175_1

Blattellidae_Blattella_germanica_NC_12901

Blaberidae_Elliptorhina_chopardi_MG882144

Blattidae_Melanozosteria_nitida_MG882204
Blattidae_Methana_MG882130

Mantophasmatodea_Sclerophasma_paresisense_NC007701

Blaberidae_Blaptica_dubia_MG882164

Blaberidae_Gyna_caffrorum_MG882151

Blattellidae_Paratemnopteryx_couloniana_MG882168

Blattidae_Eurycotis_decipiens_MG882176

Blaberidae_Byrsotria_fumigata_MG882140

Phasmatodea_Ramulus_irregulariterdentatus_NC014702

Blaberidae_Neolaxta_MG882201

Corydiidae_Eupolyphaga_sinensis_MG882184

Orthoptera_Locusta_migratoria_NC_015624

Cryptocercidae_Cryptocercus_meridianus_MG882224

Blaberidae_Panchlora_nivea_MG882155

Blaberidae_Galiblatta_cribrosa_MG882232

Corydiidae_Therea_petiveriana_MG882191
Corydiidae_Ergaula_capucina_MG882188

Nocticolidae_Nocticola_australiensis_Donna_Cave

Blaberidae_Eublaberus_distanti_MG882147

Pseudophyllodromiidae_Amazonina_MG882237

Nocticolidae_Nocticola_sp_Carpentaria_Cave
Nocticolidae_Nocticola_sp_Black_Mountain

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Blaberidae_Gromphadorhina_oblongonota_MG882149

Nocticolidae_Nocticola_sp_Kimberley_146

Blaberidae_Nauphoeta_cinerea_MG882154

Pseudophyllodromiidae_Balta_MG882206

Phasmatodea_Phraortes_illepidus_NC_014695

Phasmatodea_Micadina_phluctainoides_NC_014673

Blaberidae_Archimandrita_tessellata_MG882134

Nocticolidae_Nocticola_sp_Mt_Molloy

Blaberidae_Rhyparobia_grandis_MG882231

Mantodea_Mantis_religiosa_MN356097

Nyctiboridae_Megaloblatta_MG882218

Isoptera_Reticulitermes_santonensis_NC_009499

Blattidae_Blatta_orientalis_MG882174

Blaberidae_Diploptera_punctata_MG882143

Blaberidae_Macropanesthia_MG882202

Blattellidae_Lobopterella_dimidiatipes_MG882195

Ectobiidae_Ectobius_MG882236

Nocticolidae_Nocticola_quartermainei_102

Tryonicidae_Tryonicus_mackerrasae_MG882205

Nocticolidae_Nocticola_flabella

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Blaberus_discoidalis_MG882137

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Anaplectidae_Anaplecta_omei_MG882129

Blaberidae_Laxta_MG882131

Isoptera_Coptotermes_formosanus_NC_015800

Blattidae_Platyzosteria_MG882132

Nocticolidae_Nocticola_sp_Barrow_Island

Mantodea_Humbertiella_nada_NC_030264

Nocticolidae_Nocticola_sp_Pilbara_107_1

Notoptera_Grylloblatta_sculleni_DQ241796

Blaberidae_Epilampra_maya_MG882194
Blaberidae_Paranauphoeta_circumdata_MG882225

Pseudophyllodromiidae_Ellipsidion_MG882211

Blattellidae_Beybienkoa_kurandanensis_MG882208

Isoptera_Mastotermes_darwiniensis_NC_018120

Blaberidae_Pycnoscelus_femapterus_MG882157

Blattidae_Periplaneta_americana_NC_016956

Corydiidae_Heterogamodes_hebraica_MG882193

Blattidae_Periplaneta_brunnea_MG882182

Blattidae_Deropeltis_paulinoi_MG882175

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Pseudophyllodromiidae_Euphyllodromia_MG882238

Mantodea_Creobroter_gemmatus_NC_030267

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Nocticolidae_Nocticola_baumi

Corydiidae_Arenivaga_MG882196

Cryptocercidae_Cryptocercus_hirtus_MG882220

Blattidae_Periplaneta_australasiae_MG882181

Tryonicidae_Tryonicus_parvus_MG882230

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Isoptera_Neotermes_insularis_NC_018124

Nocticolidae_Nocticola_sp_Mt_Haig

Nocticolidae_Nocticola_sp_Singapaore

Nocticolidae_Nocticola_sp_Pilbara_110_1

Blattidae_Polyzosteria_viridissima_MG882209

Nocticolidae_Nocticola_sp_Pilbara_159

Lamproblattidae_Lamproblatta_MG882222

Cryptocercidae_Cryptocercus_relictus_NC_018132

Nocticolidae_Nocticola_sp_Kintore_Cave

Mantodea_Tenodera_sinensis_NC_030266

Time (Ma)



Supplementary Figure S9 continued.

b)

4 0 0 3 0 0 2 0 0 1 0 0 0

Blattellidae_Ischnoptera_deropeltiformis_MG882186

Blattellidae_Paratemnopteryx_couloniana_MG882168

Pseudophyllodromiidae_Allacta_bimaculata_MG882128

Blattellidae_Lobopterella_dimidiatipes_MG882195

Blaberidae_Macropanesthia_MG882202

Blaberidae_Epilampra_maya_MG882194

Nocticolidae_Nocticola_sp_Mt_Haig

Corydiidae_Polyphaga_aegyptiaca_MG882189

Pseudophyllodromiidae_Anallacta_methanoides_MG882165

Phasmatodea_Micadina_phluctainoides_NC_014673

Nocticolidae_Nocticola_australiensis_Royal_Arch_Cave

Blaberidae_Paranauphoeta_circumdata_MG882225

Blattidae_Platyzosteria_MG882132

Nocticolidae_sp_Christmas_Island_129

Blaberidae_Archimandrita_tessellata_MG882134

Cryptocercidae_Cryptocercus_meridianus_MG882224

Phasmatodea_Heteropteryx_dilatata_NC_014680

Anaplectidae_Anaplecta_omei_MG882129

Notoptera_Grylloblatta_sculleni_DQ241796

Cryptocercidae_Cryptocercus_hirtus_MG882220

Phasmatodea_Phraortes_illepidus_NC_014695

Mantodea_Mantis_religiosa_MN356097

Ectobiidae_Ectoneura_hanitschi_MG882219

Phasmatodea_Extatosoma_tiaratum_NC_017748

Nocticolidae_Nocticola_sp_Mt_Molloy

Phasmatodea_Ramulus_irregulariterdentatus_NC014702

Blaberidae_Nauphoeta_cinerea_MG882154

Nocticolidae_Nocticola_quartermainei_114

Nocticolidae_Nocticola_currani

Corydiidae_Heterogamodes_hebraica_MG882193

Nocticolidae_Nocticola_sp_Kimberley_175_1

Isoptera_Coptotermes_formosanus_NC_015800

Blattellidae_Parcoblatta_divisa_MG882169

Blattidae_Neostylopyga_rhombifolia_MG882180

Cryptocercidae_Cryptocercus_relictus_NC_018132

Blaberidae_Gyna_caffrorum_MG882151

Isoptera_Reticulitermes_santonensis_NC_009499

Pseudophyllodromiidae_Amazonina_MG882237

Tryonicidae_Tryonicus_parvus_MG882230

Blattellidae_Blattella_germanica_NC_12901

Tryonicidae_Tryonicus_mackerrasae_MG882205

Nocticolidae_Nocticola_quartermainei_102

Plecoptera_Acroneuria_hainana_NC_026104

Blattidae_Polyzosteria_viridissima_MG882209

Nocticolidae_Nocticola_sp_Pilbara_107_1

Lamproblattidae_Lamproblatta_albipalpus_MG882233

Pseudophyllodromiidae_Balta_MG882206

Nocticolidae_Nocticola_sp_Pilbara_159

Blattidae_Periplaneta_australasiae_MG882181

Blaberidae_Rhyparobia_grandis_MG882231

Mantodea_Tenodera_sinensis_NC_030266

Nyctiboridae_Megaloblatta_MG882218

Corydiidae_Eupolyphaga_sinensis_MG882184

Nocticolidae_Nocticola_sp_Barrow_Island

Blattidae_Periplaneta_americana_NC_016956

Nocticolidae_Nocticola_sp_Black_Mountain

Nocticolidae_Nocticola_sp_Singapaore

Nocticolidae_Nocticola_baumi

Orthoptera_Locusta_migratoria_NC_015624

Blaberidae_Laxta_MG882131

Blattellidae_Beybienkoa_kurandanensis_MG882208

Nocticolidae_Nocticola_flabella

Blaberidae_Eublaberus_distanti_MG882147

Blaberidae_Elliptorhina_chopardi_MG882144

Isoptera_Mastotermes_darwiniensis_NC_018120

Nocticolidae_Nocticola_sp_Carpentaria_Cave

Blattidae_Deropeltis_paulinoi_MG882175

Isoptera_Heterotermes_malabaricus_NC_030026

Cryptocercidae_Cryptocercus_punctulatus_MG882217

Blaberidae_Blaptica_dubia_MG882164

Blattidae_Blatta_orientalis_MG882174

Phasmatodea_Megacrania_alpheus_adan_NC_014688

Blattidae_Periplaneta_brunnea_MG882182

Blattidae_Melanozosteria_nitida_MG882204

Mantophasmatodea_Sclerophasma_paresisense_NC007701

Corydiidae_Therea_olegrandjeani_MG882190

Blaberidae_Neolaxta_MG882201

Blaberidae_Galiblatta_cribrosa_MG882232

Nocticolidae_Nocticola_sp_Glennie_Tablelands

Isoptera_Macrotermes_subhyalinus_JX144937
Isoptera_Neotermes_insularis_NC_018124

Blaberidae_Gromphadorhina_oblongonota_MG882149

Mantodea_Creobroter_gemmatus_NC_030267
Corydiidae_Arenivaga_MG882196

Blattellidae_Ischnoptera_bilunata_MG882185

Nocticolidae_Nocticola_sp_Pilbara_110_1

Pseudophyllodromiidae_Euphyllodromia_MG882238

Mantodea_Humbertiella_nada_NC_030264

Blaberidae_Opisthoplatia_orientalis_MG882239

Blattellidae_Symploce_macroptera_MG882172

Nocticolidae_Nocticola_cockingi

Nocticolidae_Nocticola_sp_Kimberley_146

Corydiidae_Ergaula_capucina_MG882188

Blaberidae_Byrsotria_fumigata_MG882140

Corydiidae_Therea_petiveriana_MG882191

Anaplectidae_Anaplecta_calosoma_MG882215

Ectobiidae_Ectobius_MG882236

Pseudophyllodromiidae_Ellipsidion_MG882211

Nocticolidae_Nocticola_australiensis_Donna_Cave

Nocticolidae_Nocticola_sp_Kintore_Cave

Lamproblattidae_Lamproblatta_MG882222

Blaberidae_Pycnoscelus_femapterus_MG882157
Blaberidae_Diploptera_punctata_MG882143

Blaberidae_Panchlora_nivea_MG882155

Blaberidae_Panesthia_angustipennis_MG882234

Blaberidae_Phoetalia_pallida_MG882156

Blattidae_Eurycotis_decipiens_MG882176

Nocticolidae_Nocticola_sp_Malaysia_AD-2015

Blaberidae_Blaberus_discoidalis_MG882137

Blattidae_Methana_MG882130

Time (Ma)



0.0005

0.0010

0.0015

ILN AC
Molecular Clocks

su
bs

tit
ut

io
n 

ra
te

 (s
ub

s/
si

te
M

yr
)

Nocticolidae

Non-Nocticolidae

0.0000

0.0005

0.0010

0.0015

0.0020

0.0000 0.0005 0.0010 0.0015 0.0020

AC substitution rate (subs/siteMyr)

IL
N

 s
ub

st
itu

tio
n 

ra
te

 (s
ub

s/
si

te
M

yr
)

branch location

Nocticolidae
Non-Nocticolidae

branch location

Supplementary Figure S10.  Estimates of mitochondrial substitution rates in Nocticolidae compared with other families in 
Blattodea (cockroaches). a) Violin plots represent the mean substitution rate (substitutions per site per million years) for 
all terminal and internal branches within Nocticolidae (including stem) and without Nocticolidae (non-Nocticolidae). Rates 
were estimated using concatenated UCE loci using an independent lognormal relaxed clock (ILN) and autocorrelated 
relaxed clock (AC). b) comparison of substitution rates inferred for each branch using the ILN and AC models. 
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Supplementary Figure S11. Evolutionary timescale of Blattodea, with Mantodea and Phasmatodea as outgroup 
taxa.  Divergence times were estimated based on UCE loci, using a Bayesian phylogenomic approach in 
MCMCtree. Topology was constrained based on the maximum likelihood analysis of UCE loci. Analyses 
were completed using an independent lognormal relaxed clock (a) and an autocorrelated relaxed clock (b).
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Supplementary Figure S12. Genetic distances between taxa based on the 1st, 2nd and 3rd 
codon positions of 13 mitochondrial protein coding genes. Uncorrected distances are plotted 
against distances corrected using the TN93 model. Note that a large number of corrected 
distances were NA between taxa based on 3rd codon positions. Black line indicates y=x. 



Supplementary Figure S13. Maximum-likelihood tree of Blattodea after removing representatives of Nocticolidae inferred 
using the second codon sites of the 13 mitochondrial protein-coding genes. Scale bar indicates 0.05 substitutions per 
site. Node values represent SH-like approximate likelihood-ratio test (SH-alrt) and ultrafast bootstrap (UFb) values.
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Supplementary Figure S14. Bayesian inference tree of Blattodea after removing representatives 
of Nocticolidae inferred using the second codon sites of the 13 mitochondrial protein-coding 
genes. Scale bar indicates 0.1 substitutions per site. Node values represent posterior 
probabilities. a-d indicate the differing topologies inferred from the four parallel mcmc simulations. 
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Supplementary Figure S14 continued.
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Supplementary Figure S15. Evolutionary timescale of Blattodea after removing representatives of Nocticolidae 
inferred in BEAST using the second codon sites of the 13 mitochondrial protein-coding genes. Molecular clock 
models used include the random local clock (a), uncorrelated exponential relaxed clock (b), uncorrelated lognormal 
relaxed clock (c) and the strict clock (d). Node values represent posterior probabilities and node bars indicate 95% CI.
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Supplementary Figure S15 continued. 
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Supplementary Figure S16. Phylogeny of Blattodea after removing representatives of Nocticolidae. Maximum-likelihood 
tree estimated using concatenated UCE loci. Node values indicate node support as SH-like approximate 
likelihood-ratio test (SH-alrt) and ultrafast bootstrap (UFb) values. Scale bar represents 0.1 substitutions per site.
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Supplementary Figure S17. Bayesian inference tree of Blattodea after removing representatives of Nocticolidae 
inferred using concatenated UCE loci. Scale bar indicates 0.07 substitutions per site. Node values represent 
posterior probabilities. Infered topologies were the same across the four parallel mcmc simulations. 



Supplementary Figure S18. Evolutionary timescale of Blattodea after removing representatives of Nocticolidae, 
with Mantodea and Phasmatodea as outgroup taxa.  Divergence times were estimated based on the second 
codon positions of 13 mitochondrial protein coding genes, using a Bayesian phylogenomic approach in 
MCMCtree. Topology was constrained based on the maximum likelihood analysis of mtPCG containing 
Nocticolidae. Analyses used an independent lognormal relaxed clock (a) and an autocorrelated relaxed clock (b).
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Supplementary Figure S18 continued.
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Supplementary Figure S19. Evolutionary timescale of Blattodea after removing representatives of Nocticolidae, with 
Mantodea and Phasmatodea as outgroup taxa.  Divergence times were estimated based on UCE loci, using a Bayesian 
phylogenomic approach in MCMCtree. Topology was constrained based on the maximum likelihood analysis of UCE 
loci. Analyses were completed using an independent lognormal relaxed clock (a) and an autocorrelated relaxed clock (b).
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Supplementary Figure S20. Estimates of divergence times using a range of molecular-clock models when including (pink) 
and excluding (black) representatives of Nocticolidae from analyses. Dates are presented for crown Blattodea and crown 
Dictyoptera, estimated from mitochondrial protein-coding genes using a strict clock (strict), uncorrelated lognormal relaxed 
clock (UCLN), uncorrelated exponential relaxed clock (UCEXP), independent lognormal relaxed clock (ILN), autocorrelated 
relaxed clock (AC), random local clock (RLC), and flexible local clock (FLC). Date estimates for the same nodes using 
our UCE data set are also presented for comparison using an autocorrelated relaxed clock (UCE-AC) and independent 
lognormal relaxed clock (UCE-ILN). Circles indicate posterior means and bars indicate 95% credibility intervals. 
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