Table S1. Origin of specimens and sequence data used for molecular analyses of chloroplast and mitochondrial genes, including their database accession numbers. Sample codes [KU-####] correspond to KU-MACC (Kobe University Macroalgal Culture Collection) strain codes, and [KU-d####] corresponds to silica-gel dried specimens housed at Kobe University Research Center for Inland Seas. Accession codes of sequences newly determined in the present study are indicated in bold.

	Species
	Origin
	Locality
	Name of genes and accession codes

	
	
	
	cox1
	cox3
	atpB
	psaA
	psbA
	psbC
	rbcL

	Ascoseirales
	
	
	
	
	
	
	
	
	

	Ascoseira mirabilis
	Phillips et al. (2008)
	King George Island
	-
	-
	-
	-
	-
	-
	EF990237

	
	Silberfeld et al. (2010)
	Antarctic Peninsula
	-
	-
	EU681667
	EU681604
	EU681627
	-
	-

	Asterocladales
	
	
	
	
	
	
	
	
	

	Asterocladon lobatum
	KU-1881; Kawai & Hanyuda (2021), this study
	Brazil
	
	
	LC630883
	LC630890
	LC630897
	-
	LC603806

	Desmarestiales
	
	
	
	
	
	
	
	
	

	Desmarestia aculeata
	KU-1141; Kawai et al. (2015)
	Helgoland, Germany
	-
	-
	AB899190
	AB776727
	AB776742
	AB776758
	AB776773

	Himantothallus grandifolius
	Draisma et al. (2001, 2010)
	
	-
	-
	-
	-
	-
	FM957125
	AJ287850

	
	Silberfeld et al. (2010)
	Adélie Land
	-
	-
	GQ368361
	GQ368335
	GQ368349
	-
	-

	Dictyotales
	
	
	
	
	
	
	
	
	

	Dictyota dichotoma
	KU-1070; Draisma et al. (2010), Kawai et al. (2015)
	Yura, Hyogo, Japan
	-
	-
	AB899191
	AB899215
	AB899258
	FM957113
	AB899282

	Dictyopteris prolifera
	KU-960; Kawai et al. (2015)
	Yura, Hyogo, Japan
	-
	-
	-
	AB899216
	AB899259
	AB899274
	AB899283

	Zonaria diesingiana
	KU-1071; Kawai et al. (2015)
	Takeno, Hyogo, Japan
	-
	-
	AB899192
	AB899217
	AB899260
	AB899275
	AB899284

	Discosporangiales
	
	
	
	
	
	
	
	
	

	Choristocarpus tenellus
	KU-1152; Draisma et al. (2010), Kawai et al. (2015)
	Villefranche-sur-Mer, France
	-
	-
	AB899193
	AB899218
	AB899261
	FM957111
	AB899285

	Discosporangium mesarthrocarpum
	Kawai et al. (2007)
	Hydra I., Greece
	-
	-
	-
	-
	-
	-
	AB252654

	
	KU-1325; Kawai et al. (2015)
	Hydra I., Greece
	-
	-
	AB899194
	AB899219
	AB899262
	AB899276
	-

	Ectocarpales s.l.
	
	
	
	
	
	
	
	
	

	Acinetosporaceae
	
	
	
	
	
	
	
	
	

	Herponema velutinum
	Silberfeld et al. (2014)
	Unknown
	-
	-
	JF796633
	JF796602
	JF796617
	-
	JF796585

	Hincksia granulosa
	Silberfeld et al. (2010)
	Normandy, France
	EU681410
	EU681451
	EU681687
	EU681614
	EU681645
	-
	-

	
	Oteng'o et al. (2020)
	Gongje-ro, Korea
	-
	-
	-
	-
	-
	-
	MT569437

	Pylaiella washingtoniensis
	KU-1302; Kawai et al. (2015)
	Friday Harbor, Washington, USA
	AB899179
	-
	AB899197
	AB899222
	AB899265
	AB899278
	AB899288

	
	Küpper et al. (2016)
	Baffin Island, Canada
	-
	LT546305
	-
	-
	-
	-
	-

	Adenocystaceae
	
	
	
	
	
	
	
	
	

	Adenocystis utricularis
	Silberfeld et al. (2014)
	Unknown
	-
	JF796551
	-
	JF796594
	-
	-
	JF796580

	
	Cho et al. (2004)
	Maxwell Bay, Antarctica
	-
	-
	-
	-
	AY528824
	-
	-

	Utriculidium durvillei
	Silberfeld et al. (2014)
	Unknown
	JF796550
	JF796561
	JF796640
	JF796611
	JF796625
	-
	JF796593

	Chordariaceae
	
	
	
	
	
	
	
	
	

	Acrothrix pacifica 
	KU-138; Kawai et al. (2016a)
	Oshoro, Hokkaido, Japan
	LC107827
	LC107952
	LC107972
	LC107993
	LC108012
	-
	-

	
	Tanaka et al. (2010)
	Oshoro, Hokkaido, Japan
	-
	-
	-
	-
	-
	-
	AB302285

	Asperococcus bullosus
	KU-570; Kawai et al. (2016a, 2019a)
	Mimaizaki, Ehime, Japan
	LC205693
	LC016522
	LC205701
	LC205706
	LC205711
	-
	LC016509

	Chordaria flagelliformis
	KU-873; Draisma et al. (2010), Kawai et al. (2015, 2019a)
	Isle of Man, UK
	AB899177
	LC205698
	AB899195
	AB899220
	AB899263
	FM957118
	AB899286

	Cladosiphon umezakii 
	KU-d14132; Kawai et al. (2016a)
	Takeno, Hyogo, Japan
	LC107831
	LC016526
	LC107976
	LC107996
	LC108016
	-
	LC016511

	Cladosiphon zosterae
	KU-3917; Kawai et al. (2016a)
	Ile Callot, Brittany, France
	LC107832
	LC107957
	LC107977
	LC107997
	LC108017
	-
	LC108034

	Cladothele decaisnei
	KU-1154; Kawai et al. (2016a)
	Puerto Williams, Chile
	LC107833
	LC016527
	LC107978
	LC107998
	LC108018
	-
	LC016512

	Coelocladia arctica
	KU-906; Kawai et al. (2016a)
	Oshoro, Hokkaido, Japan
	LC107834
	LC016528
	LC107979
	LC107999
	LC108019
	-
	-

	
	Siemer et al. (1998)
	Godthab, Greenland, Denmark
	-
	-
	-
	-
	-
	-
	AF055395

	Dictyosiphon foeniculaceus 
	KU-2970; Kawai et al. (2019a)
	Newfoundland, Canada
	-
	LC205699
	LC205702
	LC205707
	LC205712
	-
	LC205714

	
	Silberfeld et al. (2014)
	Unknown
	JF796539
	-
	-
	-
	-
	-
	-

	Elachista flaccida 
	Silberfeld et al. (2014)
	Unknown
	JF796541
	JF796556
	JF796631
	JF796601
	JF796615
	-
	JF796583

	Eudesme virescens
	KU-d4645; Kawai et al. (2016a)
	Helmsdale, Scotland, UK
	LC107835
	LC107960
	LC107980
	LC108000
	LC108020
	-
	LC108035

	Saundersella hattoriana 
	KU-452; Kawai et al. (2016a)
	Abashiri, Hokkaido, Japan
	-
	LC107963
	LC107981
	LC108001
	LC108021
	-
	LC108036

	Laminarionema elsbetiae
	KU-356; Kawai et al. (2016a)
	Helgoland, Germany
	LC107836
	LC016534
	LC107982
	LC108002
	LC108022
	-
	-

	
	Peters (2003)
	Helgoland, Germany
	-
	-
	-
	-
	-
	-
	AJ439858

	Leathesia marina
	KU-d14133; Kawai et al. (2016a)
	Ashigezaki, Aomori, Japan
	LC107837
	LC107964
	LC107983
	LC108003
	LC108023
	-
	LC108037

	Mesogloia vermiculata
	KU-3323; Kawai et al. (2016a)
	Carantec, Brittany, France
	LC107839
	LC107965
	LC107985
	LC108005
	LC108025
	-
	LC108038

	Myriogloea simplex
	KU-d20871; Hanyuda et al. (2019), Kawai et al. (2019b)
	Ehime, Japan
	LC382487
	LC382495
	LC382503
	LC424529
	LC382518
	-
	LC382526

	Myrionema papillosum
	Silberfeld et al. (2014)
	Unknown
	JF796544
	-
	JF796636
	JF796605
	JF796620
	-
	JF796588

	Nemacystus decipiens
	KU-d15136; Kawai et al. (2019b)
	Ishikawa, Japan
	LC382489
	LC382497
	LC382505
	LC382512
	LC382520
	-
	LC382528

	Papenfussiella kuromo 
	KU-d13891; Kawai et al. (2016a)
	Ofunato, Iwate, Japan
	LC107840
	LC107966
	LC107986
	LC108006
	LC108026
	-
	-

	
	Tanaka et al. (2010)
	Fukauea, Aomori, Japan
	-
	-
	-
	-
	-
	-
	AB302314

	Porterinema fluviatile
	SAG 2381; this study
	Rostock-Warnemünde, Germany
	LC637234
	LC637235
	LC630884
	LC630891
	LC630898
	LC630904
	LC630910

	Punctaria latifolia
	KU-2981; Kawai et al. (2019a)
	Pardelas, Argentina
	LC205696
	LC205700
	LC205704
	LC205710
	LC205713
	-
	LC205715

	Sauvageaugloia divaricata
	KU-3324; Kawai et al. (2016a)
	Brittany, France
	LC107842
	LC107967
	LC107988
	LC108008
	LC108028
	-
	LC108039

	Stictyosiphon soriferus
	KU-704; Kawai et al. (2013)
	Bergen, Norway
	AB775232
	AB775249
	AB775265
	AB775281
	AB775313
	AB775329
	AB775343

	Stilophora tenella 
	KU-1255; Kawai et al. (2019a)
	Dorset, England, UK
	LC201533
	LC201584
	LC205705
	LC201545
	LC201553
	-
	LC201559

	Striaria attenuata 
	KU-708; Kawai et al. (2016a)
	Suo-Oshima, Yamaguchi, Japan
	LC107843
	LC016538
	LC107989
	-
	LC108029
	-
	-

	
	Siemer et al. (1998)
	Yaldad, Chiloe, Chile
	-
	-
	-
	-
	-
	-
	AF055415

	
	Silberfeld et al. (2014)
	Unknown
	-
	-
	-
	JF796609
	-
	-
	-

	Tinocladia crassa
	KU-1988; Kawai et al. (2016a, 2019a)
	Nomozaki, Nagasaki, Japan
	LC205697
	LC107970
	LC107990
	LC108009
	LC108030
	-
	LC382529

	Trachynema groenlandicum
	KU-706; Kawai et al. (2016a)
	Muroran, Hokkaido, Japan
	LC107844
	LC016539
	LC107991
	LC108010
	LC108031
	-
	LC016521

	Ulonema rhizophorum
	Silberfeld et al. (2014)
	Unknown
	JF796549
	-
	JF796639
	JF796610
	-
	-
	JF796592

	Vimineoleathesia japonica 
	KU-66; Kawai et al. (2016a)
	Shimamaki, Hokkaido, Japan
	LC107845
	LC107971
	LC107992
	LC108011
	LC108032
	-
	-

	
	Tanaka et al. (2010)
	Shimamaki, Hokkaido, Japan
	-
	-
	-
	-
	-
	-
	AB302284

	Ectocarpaceae
	
	
	
	
	
	
	
	
	

	Ectocarpus sp.
	Le Corguille et al. (2009), Cock et al. (2010)
	San Juan de Marcona, Peru
	FP885846
	FP885846
	FP102296
	FP102296
	FP102296
	FP102296
	FP102296

	Kuckuckia kylinii
	KU-1228; Kawai et al. (2015)
	Villefranche-sur-Mer, France
	-
	-
	AB899196
	AB899221
	AB899264
	AB899277
	AB899287

	Pleurocladia lacustris
	SAG 25.93; Wang et al. (unpublished)
	River Fischa-Dagnitz, Austria
	KU164874
	KU164874
	KU164872
	KU164872
	KU164872
	-
	KU164872

	Spongonema tomentosum
	Silberfeld et al. (2014)
	Unknown
	JF796546
	JF796559
	JF796638
	JF796607
	JF796622
	-
	-

	
	Bringloe et al. (2019)
	Hordaland, Norway
	-
	-
	-
	-
	-
	-
	MN184545

	Petrospongiaceae
	
	
	
	
	
	
	
	
	

	Petrospongium berkeley
	Silberfeld et al. (2010)
	Brittany, France
	EU681416
	EU681457
	EU681693
	EU850278
	EU681652
	-
	EU850273

	Scytosiphonaceae
	
	
	
	
	
	
	
	
	

	Colpomenia claytoniae
	KU-d11891; Hanyuda et al. (2020), this study
	Shibushi, Kagoshima, Japan
	LC471304
	LC471350
	LC471368
	LC637236
	LC471387
	-
	LC472402

	Melanosiphon intestinalis
	KU-d8800; Hanyuda et al. (2020), this study
	Newport, Oregon, USA 
	LC471302
	LC471345
	LC471366
	LC637237
	LC471385
	-
	LC472399

	Petalonia fascia
	KU-d20586; Hanyuda et al. (2020), this study
	Kamaishi, Iwate, Japan 
	LC471307
	LC471353
	LC471371
	LC637238
	LC471390
	-
	LC472405

	Fucales
	
	
	
	
	
	
	
	
	

	Hormosira banksii
	KU-d227; Kawai et al. (2015)
	Sydney, Australia
	-
	-
	AB983281
	AB776728
	AB776743
	AB776759
	AB776774

	Notheia anomala
	KU-d305; Kawai et al. (2015)
	Gisborne, New Zealand
	-
	-
	-
	AB776729
	AB776744
	AB776760
	AB776775

	Sargassum muticum
	KU-d11711; Kawai et al. (2015)
	Maruyama, Hyogo, Japan
	-
	-
	AB983280
	AB776730
	AB776745
	AB776761
	AB776776

	Ishigeales
	
	
	
	
	
	
	
	
	

	Diplura simplex
	Lim et al. (2007)
	Maruyama, Hyogo, Japan
	-
	-
	-
	-
	-
	-
	AB250084

	Diplura sp.
	Lim et al. (2007)
	Maruyama, Hyogo, Japan
	-
	-
	-
	-
	-
	-
	AB250086

	Ishige foliacea
	Lee et al. (2009)
	Nakanohara, Oita, Japan
	-
	-
	-
	-
	-
	-
	FJ427716

	Ishige okamurae
	KU-252; Kawai et al. (2015)
	Shimoda, Shizuoka, Japan
	-
	-
	AB899198
	AB899223
	AB899266
	AB899279
	AB899289

	Ishige sinicola
	
	
	-
	-
	-
	-
	-
	-
	FJ427718

	Petroderma maculiforme
	KU-d2216; this study
	Oshoro, Hokkaido, Japan
	-
	-
	LC630885
	LC630892
	LC630899
	LC630905
	LC630912

	
	Bittner et al. (2008)
	Marin Co., California, USA
	-
	-
	-
	-
	-
	-
	EU579934

	Pilinia rimosa
	KU-90; this study
	Cape Race, Newfoundland, Canada
	-
	
	-
	-
	-
	-
	LC630913

	
	KU-345; this study
	Helgoland, Germany
	-
	-
	-
	-
	-
	-
	LC630914

	
	KU-554; this study
	Helgoland, Germany
	-
	-
	LC630886
	LC630893
	LC630900
	LC630906
	LC630915

	
	KU-604; this study
	Woods Hole, Massachusetts, USA
	-
	-
	LC630887
	LC630894
	LC630901
	LC630907
	LC630916

	
	KU-638; this study
	Trout River, Newfoundland, Canada
	-
	-
	-
	-
	-
	-
	LC630917

	
	KU-642; this study
	Isle of Thanet, UK
	-
	-
	LC630888
	LC630895
	LC630902
	LC630908
	LC630918

	
	KU-643; this study
	Bonne Bay, Newfoundland, Canada
	-
	-
	LC630889
	LC630896
	LC630903
	LC630909
	LC630919

	
	SAG 125.79; this study
	Isle of Cumbrae, Scotland, UK
	-
	
	-
	-
	-
	-
	LC630920

	
	SAG 124.79 (=SAG 125.79?) as “Porterinema fluviatile”; this study
	Bad Sooden-Allendorf, Germany
	-
	
	-
	-
	-
	-
	LC630911

	Laminariales
	
	
	
	
	
	
	
	
	

	Aureophycus aleuticus
	KU-d3198; Kawai et al. (2008, 2013)
	Kagamil Is., Alaska, USA
	-
	-
	AB775250
	AB775266
	AB775298
	AB775314
	AB355025

	Neoagarum fimbriatum
	KU-150; Kawai et al. (2015)
	Bamfield, Vancouver I., Canada
	-
	-
	AB775257
	AB775273
	AB775305
	AB775322
	AB775336

	Saccharina japonica
	Draisma et al. (2010)
	Unknown
	-
	-
	-
	-
	-
	FM957121
	FN667660

	
	KU-508; Kawai et al. (2013)
	Muroran, Hokkaido, Japan
	-
	-
	AB775261
	AB775277
	AB775309
	-
	-

	Undaria pinnatifida
	Draisma et al. (2010)
	Unknown
	
	
	-
	-
	-
	FM957120
	-

	
	KU-206; Kawai et al. (2013)
	Oshoro, Hokkaido, Japan
	-
	-
	AB775255
	AB775271
	AB775303
	-
	AB775334

	Nemodermatales
	
	
	
	
	
	
	
	
	

	Nemoderma tingitanum
	KU-d13296; Kawai et al. (2016b)
	Banyuls Sur Mer, France
	-
	-
	LC016642
	LC016643
	LC016645
	LC016646
	LC016647

	Onslowiales
	
	
	
	
	
	
	
	
	

	Onslowia endophytica
	Draisma et al. (2001, 2010)
	Florida, USA
	-
	-
	-
	-
	-
	FM957114
	AJ287864

	
	Kawai et al. (2015)
	Florida, USA
	-
	-
	AB899199
	AB899224
	AB899267
	-
	-

	Ralfsiales
	
	
	
	
	
	
	
	
	

	Analipus japonicus
	KU-883; Kawai et al. (2015)
	Akkeshi, Hokkaido, Japan
	-
	-
	AB899200
	AB776731
	AB776746
	AB776762
	AB776777

	Ralfsia verrucosa
	KU-d2305; Lim et al. (2007), Kawai et al. (2015)
	Roscoff, Ferance
	-
	-
	AB899201
	AB776732
	AB776747
	AB776763
	AB250072

	Scytothamnales
	
	
	
	
	
	
	
	
	

	Scytothamnus fasciculatus
	KU-713; Kawai et al. (2015)
	Coos Bay, Oregon, USA
	-
	-
	AB899202
	AB776733
	AB776748
	AB776764
	AB776778

	Splachnidium rugosum
	KU-1176; Kawai et al. (2015)
	Robison Crusoe, Juan Fernandez, Chile
	-
	-
	AB899203
	AB776734
	AB776749
	AB776765
	AB776779

	Sphacelariales
	
	
	
	
	
	
	
	
	

	Halopteris filicina
	KU-690; Draisma et al. (2010), Kawai et al. (2015)
	Kuroshima, Yamaguchi, Japan
	-
	-
	AB899204
	AB899225
	AB899268
	FM957130
	AB899290

	Halopteris gracilescens
	KU-1118; Draisma et al. (2010), Kawai et al. (2015)
	Pt. Lonsdale, Victoria, Australia
	-
	-
	AB899205
	AB899226
	AB899269
	FM957152
	AB899291

	Phaeostrophion irregulare
	KU-307; Kawai et al. (2015)
	Ecola, Oregon, USA
	-
	-
	AB899206
	AB899227
	AB899270
	-
	AB899292

	Sphacelaria plumigera
	KU-687; Draisma et al. (2010), Kawai et al. (2015)
	Akkeshi, Hokkaido, Japan
	-
	-
	AB899207
	AB899228
	AB899271
	FN667657
	AB899293

	Sporochnales
	
	
	
	
	
	
	
	
	

	Bellotia eriophorum
	KU-1170; Kawai et al. (2015)
	Australia
	-
	-
	AB899209
	AB899230
	AB899273
	AB899281
	AB899295

	Carpomitra costata
	KU-1158; Kawai et al. (2015)
	Kaikoura, Pt. Kean, New Zealand
	-
	-
	AB899210
	AB776735
	AB776750
	AB776766
	AB776780

	Sporochnus bolleanus
	KU-1179; Kawai et al. (2015)
	Playa Blanca, Canary Islands, Spain
	-
	-
	AB899211
	AB776736
	AB776751
	AB776767
	AB776781

	Stschapoviales
	
	
	
	
	
	
	
	
	

	Platysiphon verticillatus
	KU-d6026; Kawai et al. (2015)
	Baffin I., Canada
	-
	-
	AB899187
	AB776725
	AB776740
	AB776755
	AB776772

	Halosiphon tomentosus
	KU-1171; Kawai et al. (2012, 2015)
	Helgoland, Germany
	-
	-
	AB899188
	AB543576
	AB543589
	AB776756
	AB545977

	Stschapovia flagellaris
	KU-188; Kawai & Sasaki (2004)
	Abashiri, Hokkaido, Japan
	-
	-
	-
	-
	-
	-
	AB117920

	
	KU-d12393; Kawai et al. (2015)
	Abashiri, Hokkaido, Japan
	-
	-
	AB899189
	AB776726
	AB776741
	AB776757
	-

	Syringodermatales
	
	
	
	
	
	
	
	
	

	Syringoderma abyssicola
	KU-758; Kawai et al. (2015)
	Rishiri I., Hokkaido, Japan
	-
	-
	AB899208
	AB899229
	AB899272
	AB899280
	AB899294

	Tilopteridales
	
	
	
	
	
	
	
	
	

	Cutleria multifida
	KU-1459; Kawai et al. (2015)
	Roscoff, France
	-
	-
	AB899212
	AB776737
	AB776752
	AB776768
	AB776782

	Saccorhiza polyschides
	KU-1307; Kawai et al. (2012, 2015)
	Roscoff, France
	-
	-
	AB899213
	AB543577
	AB543590
	AB776770
	AB545978

	Tilopteris mertensii
	KU-1265; Kawai et al. (2015)
	Helgoland, Germany
	-
	-
	AB899214
	AB776739
	AB776754
	AB776771
	AB776784
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