
Helladosphaera sp. RCC1182  - EU729465.1 

Phaeocystis sp. JD-2012 isolate Vil85 symbiont -  JX660810.1 

Umbilicosphaera sibogae var. foliosa  RCC1470  - EU729462.1 

Umbilicosphaera hulburtiana  RCC1474  - EU729463.1 

Chrysotila placolithoides   RCC1401  - EU502876.1 

Calcidiscus sp. RCC1157  - EU729460.1 

Hymenomonas lacuna  RCC1340 - EU502873.1 

Calyptrosphaera sphaeroidea  RCC1178  - EU729466.1 

Phaeocystis sp. JD-2012 isolate Vil86 symbiont - JX660811.1

Chrysotila dentata  CAWP39 - MW177921.1 

Umbilicosphaera sibogae  RCC1468  - EU729461.1 

Ochrosphaera neapolitana  RCC1361  - EU502871.1 

Chrysotila sp. 1 JIK-2013  A13797 - KJ020919.1 

Chrysotila sp. 1 JIK-2013  A13798 - KJ020920.1 

Calcidiscus quadriperforatus  RCC1147  - EU502878.1 

Phaeocystis sp. JD-2012 isolate Oki35 symbiont  - JX660794.1 

Phaeocystis sp. JD-2012 isolate Vil84 symbiont   - JX660809.1 

Chrysotila sp. 1 JIK-2013  A13799 - KJ020921.1 

Cruciplacolithus neohelis  RCC1206  - EU729467.1 

Ochrosphaera neapolitana  RCC1359  - EU729469.1 

Phaeocystis cordata  CCMP 2495 - EU729459.1 

Ochrosphaera sp. CCMP2002  - EU819082.1 

Pleurochrysis dentata  RCC1400  - EU729468.1 

Chrysotila sp. 1 JIK-2013  A13801 - KJ020922.1 

Phaeocystis cordata  CCMP2495 - FJ696921.1

Hymenomonas globosa  RCC1338  - EU502872.1 

Chrysotila sp. 1 JIK-2013  A13255 - KF696630.1 

Algirosphaera robusta  RCC1128  - EU729470.1 

Ochrosphaera neapolitana CCAC 3688 B - OQ799978

Ochrosphaera neapolitana A15,280 - OQ799977

Phaeocystis sp. JD-2012 isolate Vil81 symbiont - JX660808.1

Phaeocystis sp. JD-2012 isolate Vil96 symbiont   - JX660813.1 

Coccolithus braarudii  AC613  - EU729464.1 
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Supplementary Figure S1. A haptophyte maximum likelihood phylogenetic tree based on partial 28S rRNA gene sequences.
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Supplementary Figure S2. A ML tree constructed with 88 concatenated single-copy genes from haptophyte plastid genomes.
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Viridiplantae - Trebouxia sp. TR9

Bacteria - Gamma proteobacterium HIMB55

Supplementary Figure S5. ML tree based on three concatenated LIPOR genes.

Bacteria-Chloroflexi bacterium AL-N1

Bacteria - Chloracidobacterium sp. CP2 5A

Bacteria - Chlorobium sp. KB01
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Stramenopiles-Sargassumfusiforme-YPaaa009828253.1

Stramenopiles-Nannochloropsisgaditana-YP007317043.1

Rhodophyta-Porphyrapurpurea-NP053888.1

Stramenopiles-Sargassumthunbergii-YP009227330.1

Stramenopiles-Vacuolariavirescens-QBS14379.1

Rhodophyta-Helminthocladiaaustralis-YP009313733.1

Rhodophyta-Neopyropiayezoensis-YP536960.1

Stramenopiles-Vischeriastellata-QFR99676.1

Rhodophyta-Porphyraumbilicalis-YP009413290.1

Rhodophyta-Corallinachilensis-YP009660625.1

Rhodophyta-Dichotomariamarginata-YP009313325.1

Rhodophyta-Bangiafuscopurpurea-AKE98878.1

Rhodophyta-Corallinaferreyrae-YP009589157.1

Cryptophyta-Cryptomonas sp. SAG 977-2f -BBK20544.1

Rhodophyta-Lithothamnionsp.-AYR05849.1

Glaucophyta-Cyanophorabiloba-YP009504650.1
Glaucophyta-Cyanophorasudae-YP009504504.1

Rhodophyta-Pyropiapulchra-YP009244796.1

Rhodophyta-Palmariadecipiens-YP009739111.1
Rhodophyta-Yamadaellacaenomyce-YP009315369.1

Rhodophyta-Helminthorafurcellata-YP009312914.1

Stramenopiles-Vischeriasp.CAUPQ202-AOW70865.1

Rhodophyta-Corallinaofficinalis-QJF58226.1

Alveolata-Apicomplexasp.corallicolidexLeiopathesglaberrima-QJD07196.1

Stramenopiles-Cladosiphonokamuranus-YP009730796.1

Rhodophyta-Hildenbrandiarivularis-YP009297528.1

Stramenopiles-Nannochloropsisgranulata-YP008519548.1

Viridiplantae-Prasinodermacoloniale-YP009057465.1

Cryptophyta-Cryptomonascurvata-YP009420321.1

Stramenopiles-Undariapinnatifida-YP009182508.1

Haptophyta - Ochrosphaera neapolitana CCAC 3688 B - chlB

Rhodophyta-Hildenbrandiarubra-YP009294014.1

Rhodophyta-Scinaiaundulata-YP009314962.1

Rhodophyta-Neogoniolithonspectabile-YP009541840.1
Rhodophyta-Porolithononkodes-YP009502129.1

Stramenopiles-Vaucherialitorea-YP002327464.1

Rhodophyta-Nemalionsp.H.1444-SCW23007.1

Rhodophyta-Hommersandiophycusborowitzkae-YP009313936.1

Rhodophyta-Sheathiaarcuata-YP009390101.1

Rhodophyta-Liagorabrachyclada-YP009315573.1

Stramenopiles-Eustigmatophyceae sp. Chic 10/23 P-6w-YP009550694.1

Stramenopiles-Nannochloropsisoculata-YP008519673.1

Cryptophyta-Cryptomonassp.CCAC1634B-BBK20458.1

Rhodophyta-Dermonemavirens-YP009313117.1

Rhodophyta-Palmariapalmata-BBI37251.1

Stramenopiles-Laminariasolidungula-YP009691378.1

Rhodophyta-Thoreahispida-YP009296370.1

Glaucophyta-Gloeochaetewittrockiana-YP009546205.1

Rhodophyta-Pyropiaendiviifolia-ALL97228.1

Stramenopiles-Vischeriasp.ACOI3415-YP009551177.1

Stramenopiles-Rhizochromulinamarina-YP009675052.1

Stramenopiles-Dictyopterisdivaricata-YP009455765.1

Stramenopiles-Endarachnebinghamiae-YP009505214.1

Viridiplantae(73), Cyanobacteria (1)

Glaucophyta-Glaucocystisincrassata-YP009545936.1

Haptophyta - Ochrosphaera neapolitana A15,280 - chlB

Rhodophyta-Galdieriasulphuraria-XP005705016.1

Glaucophyta-Cyanophoraparadoxa-NP043149.1

Rhodophyta-Neoizziellaasiatica-YP009314756.1

Stramenopiles-Pseudellipsoidionedaphicum-YP009551116.1

Cryptophyta-Hemiselmisandersenii-ABY74345.1

Rhodophyta-Bangiopsissubsimplex-ARO90356.1
Rhodophyta-Bangiopsissubsimplex-YP009296745.1

Viridiplantae-Microrhizoideapickettheapsiorum-YP009692058.1

Stramenopiles-Costariacostata-YP009182369.1

Stramenopiles-Trachydiscusminutus-YP009131259.1

Cryptophyta-Storeatulasp.CCMP1868-ASO75960.1

Stramenopiles-Saccharinajaponica-YP006639028.1

Stramenopiles-Nannochloropsislimnetica-YP008519922.1

Stramenopiles-Sargassumhorneri-YP009243706.1

Stramenopiles-Eustigmatophyceae sp. Bat 8/9-7w-YP009550551.1

Rhodophyta-Neoporphyrahaitanensis-YP007947807.1

Glaucophyta-Glaucocystissp.BBH-ASQ39807.1

Rhodophyta-Apophlaeasinclairii-YP009296562.1

Rhodophyta-Sporolithondurum-YP009243833.1

Stramenopiles-Hapterophycuscanaliculatus-YP009694297.1

Cyanobacteria (2)

Rhodophyta-Synarthrophytonchejuense-YP009541737.1

Stramenopiles-Characiopsisacuta-YP009550335.1

Stramenopiles-Monodopsissp.MarTras21-AOW70724.1

Rhodophyta-Kumanoaamericana-YP009297713.1

Rhodophyta-Acrochaetiumsecundatum-YP009628650.1

Stramenopiles-Scytosiphonpromiscuus-YP009736269.1

Stramenopiles-Lessoniaspicata-YP009684054.1

Rhodophyta-Rhodogorgonsp.-AYR06453.1

Rhodophyta-Liagoropsismaxima-YP009314551.1

Viridiplantae-Prasinococcussp.CCMP1194-AID67422.1

Rhodophyta-Renouxiasp.-AYR06250.1

Rhodophyta-Galaxaurarugosa-YP009313529.1

Stramenopiles-Nannochloropsisoceanica-YP008520046.1

Rhodophyta-Titanophycussetchellii-YP009315166.1

Alveolata-Chromeridasp.RM11-YP003795410.1

Rhodophyta-Lymphamucosa-QHO64236.1

Stramenopiles-Coccophoralangsdorfii-YP009330523.1

Stramenopiles-Microchloropsissalina-YP008519799.1

Rhodophyta-Thoreahispida-ARX95868.1

Rhodophyta-Neoporphyradentata-BCA87274.1

Alveolata-2018Corallicola-AXP85364.1

Rhodophyta-Liagoraharveyana-YP009314345.1

Rhodophyta-Neoporphyraperforata-YP009027561.1

Stramenopiles-Eustigmatophyceae sp. Ndem 8/9T-3m6.8-YP009550972.1

Viridiplantae-prasinophytesp.MBIC10622-AID67828.1

Stramenopiles-Ectocarpussiliculosus-QIE12466.1

Stramenopiles-Pleurocladialacustris-YP009327005.1

Rhodophyta-Pyropiafucicola-AIA21512.1

Rhodophyta-Galdieriasulphuraria-YP009051077.1

Stramenopiles-Sargassumvachellianum-AMK97212.1

Stramenopiles-Triparmalaevis-YP009163613.1

Stramenopiles-Sargassumconfusum-AZJ15988.1

Stramenopiles-Nannochloropsisgaditana-AGI98653.1

Stramenopiles-Aureoumbralagunensis-YP003002241.1

Rhodophyta-Palmariapalmata-YP009294204.1

Stramenopiles-Microchloropsissalina-AHX25580.1

Cryptophyta-Cryptomonascurvata-BBK20324.1

Rhodophyta-Trichogloeopsispedicellata-YP009315776.1

Stramenopiles-Toxariumundulatum-YP009308822.1

Rhodophyta-Wildemaniaschizophylla-YP009237374.1

Glaucophyta-Cyanoptychegloeocystis-ASQ40320.1

Cyanobacteria (56)

Glaucophyta-Cyanophoraparadoxa-AIU44659.1

Stramenopiles-Laminariadigitata-YP009691266.1

Rhodophyta-Izziellaformosana-YP009314140.1

Stramenopiles-Fucusvesiculosus-YP005090042.1

Stramenopiles-Eustigmatophyceae sp. Mont 10/10-1w-YP009550721.1

Rhodophyta-Pyropiakanakaensis-AIA21306.1

Rhodophyta-Calliarthrontuberculosum-YP007878241.1

Stramenopiles-Ectocarpussiliculosus-YP003289237.1

Cryptophyta-Chroomonaspauciplastida-ABY74347.1
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Rhodophyta-Porolithononkodes-YP009502128.1
Bacteria (38), Cyanobacteria (6), Archaea (27)

Glaucophyta-Glaucocystis sp. BBH-ASQ39814.1

Stramenopiles-Pleurocladia lacustris-YP 009326982.1

Stramenopiles-Nannochloropsis oculata-YP 008519720.1

Bacteria (28), Cyanobacteria (8), Archaea (6)

Rhodophyta-Palmaria palmata-YP 009294329.1

Rhodophyta-Corallina chilensis-YP 009660545.1
Rhodophyta-Corallina ferreyrae-YP 009589077.1

Rhodophyta-Wildemania schizophylla-YP 009237284.1

Rhodophyta-Synarthrophyton chejuense-YP 009541657.1

Rhodophyta-Galaxaura rugosa-YP 009313435.1

Rhodophyta-Acrochaetium secundatum-YP 009628570.1

Stramenopiles-Vischeria sp. CAUP Q 202-AOW70914.1

Rhodophyta-Porolithon onkodes-YP 009502050.1
Rhodophyta-Sporolithon durum-YP 009243955.1

Glaucophyta-Cyanophora paradoxa-NP 043286.1

Stramenopiles-Undaria pinnatifida-YP 009182542.1

Stramenopiles-Vacuolaria virescens-QBS14372.1
Stramenopiles-Triparma laevis-YP 009163692.1

Stramenopiles-Eustigmatophyceae sp. Mont 10/10-1w-YP 009550814.1

Stramenopiles-Trachydiscus minutus-YP 009131317.1

Stramenopiles-Eustigmatophyceae sp. Chic 10/23 P-6w-YP 009550652.1

Rhodophyta-Palmaria palmata-BBI37172.1

Stramenopiles-Fucus vesiculosus-YP 005090082.1

Rhodophyta-Helminthocladia australis-YP 009313639.1

Alveolata-Chromerida sp. RM11-YP 003795456.1

Rhodophyta-Galdieria sulphuraria-YP 009051177.1

Rhodophyta-Neogoniolithon spectabile-YP 009541956.1

Cyanobacteria (2)

Stramenopiles-Ectocarpus siliculosus-YP 003289260.1

Rhodophyta-Lympha mucosa-QHO64070.1

Stramenopiles-Coccophora langsdorfii-YP 009330563.1

Rhodophyta-Pyropia endiviifolia-ALL97155.1

Cryptophyta-Cryptomonas curvata-YP 009420241.1
Cryptophyta-Cryptomonas curvata-BBK20391.1

Cryptophyta-Hemiselmis andersenii-ABY74349.1

Rhodophyta-Palmaria decipiens-YP 009739032.1

Rhodophyta-Porphyra purpurea-NP 053798.1

Rhodophyta-Neoporphyra haitanensis-YP 007947716.1

Stramenopiles-Vischeria stellata-QFR99730.1

Alveolata-Vitrella brassicaformis-AGI04058.1

Viridiplantae (78)

Stramenopiles-Toxarium undulatum-YP 009308898.1

Rhodophyta-Apophlaea sinclairii-YP 009296667.1

Rhodophyta-Hommersandiophycus borowitzkae-YP 009313843.1

Stramenopiles-Saccharina latissima-YP 009865309.1

Stramenopiles-Aureoumbra lagunensis-YP 003002240.1

Rhodophyta-Bangia fuscopurpurea-AKE98792.1

Rhodophyta-Bangiopsis subsimplex-ARO90304.1

Rhodophyta-Neopyropia yezoensis-YP 536869.1

Stramenopiles-Pseudellipsoidion edaphicum-YP 009551066.1

Stramenopiles-Vischeria sp. ACOI 3415-YP 009551233.1

Stramenopiles-Costaria costata-YP 009182403.1

Glaucophyta-Gloeochaete wittrockiana-YP 009546072.1

Rhodophyta-Neoporphyra perforata-YP 009027472.1

Rhodophyta-Liagora harveyana-YP 009314251.1

Rhodophyta-Hildenbrandia rubra-YP 009294121.1

Rhodophyta-Neoizziella asiatica-YP 009314661.1

Rhodophyta-Dichotomaria marginata-YP 009313227.1

Rhodophyta-Porphyra umbilicalis-YP 009413201.1

Rhodophyta-Calliarthron tuberculosum-YP 007878161.1

Cryptophyta-Storeatula sp. CCMP1868-ASO75878.1

Glaucophyta-Cyanoptyche gloeocystis-ASQ40291.1

Rhodophyta-Lithothamnion sp.-AYR05969.1

Cyanobacteria (29), Bacteria (1)

Stramenopiles-Laminaria digitata-YP 009691291.1

Stramenopiles-Lessonia spicata-YP 009684089.1

Rhodophyta-Renouxia sp.-AYR06374.1

Cryptophyta-Hemiselmis tepida-ABY74351.1

Rhodophyta-Izziella formosana-YP 009314046.1

Stramenopiles-Sargassum confusum-AZJ16028.1

Stramenopiles-Nannochloropsis limnetica-YP 008519967.1

Stramenopiles-Dictyopteris divaricata-YP 009455794.1

Stramenopiles-Monodopsis sp. MarTras21-AOW70769.1

Stramenopiles-Laminaria solidungula-YP 009691412.1

Rhodophyta-Helminthora furcellata-YP 009312820.1

Stramenopiles-Nannochloropsis oceanica-YP 008520093.1

Stramenopiles-Endarachne binghamiae-YP 009505237.1
Stramenopiles-Hapterophycus canaliculatus-YP 009694320.1

Stramenopiles-Ectocarpus siliculosus-QIE12489.1

Rhodophyta-Kumanoa americana-YP 009297804.1

Stramenopiles-Nannochloropsis gaditana-AGI98697.1

Rhodophyta-Titanophycus setchellii-YP 009315072.1

Stramenopiles-Nannochloropsis granulata-YP 008519594.1

Rhodophyta-Dermonema virens-YP 009313023.1

Stramenopiles-Eustigmatophyceae sp. Bat 8/9-7w-YP 009550509.1

Rhodophyta-Corallina officinalis-QJF58254.1

Alveolata-2018 Corallicola-AXP85356.1

Stramenopiles-Eustigmatophyceae sp. Ndem 8/9T-3m6.8-YP 009550930.1

Stramenopiles-Nannochloropsis gaditana-YP 007317068.1

Glaucophyta-Glaucocystis incrassata-YP 009545902.1

Stramenopiles-Sargassum fusiforme-YP 009828293.1

Rhodophyta-Yamadaella caenomyce-YP 009315276.1

Rhodophyta-Bangiopsis subsimplex-YP 009296796.1

Rhodophyta-Thorea hispida-YP 009296485.1

Stramenopiles-Sargassum horneri-YP 009243746.1

Rhodophyta-Pyropia kanakaensis-AIA21218.1

Alveolata-Apicomplexa sp. corallicolid ex Leiopathes glaberrima-QJD07202.1

Rhodophyta-Sheathia arcuata-YP 009390000.1

Glaucophyta-Cyanophora sudae-YP 009504463.1

Rhodophyta-Liagoropsis maxima-YP 009314457.1

Stramenopiles-Saccharina japonica-YP 006639062.1

Glaucophyta-Cyanophora paradoxa-AIU44524.1

Cryptophyta-Cryptomonas sp. CCAC 1634B-BBK20508.1
Rhodophyta-Thorea hispida-ARX95790.1

Rhodophyta-Trichogloeopsis pedicellata-YP 009315683.1

Rhodophyta-Liagora brachyclada-YP 009315479.1

Cryptophyta-Chroomonas pauciplastida-ABY74354.1

Stramenopiles-Microchloropsis salina-YP 008519843.1

Stramenopiles-Characiopsis acuta-YP 009550386.1

Rhodophyta-Nemalion sp. H.1444-SCW22915.1

Stramenopiles-Scytosiphon promiscuus-YP 009736292.1

Stramenopiles-Cladosiphon okamuranus-YP 009730819.1

Cryptophyta-2f-BBK20594.1

Stramenopiles-Vaucheria litorea-YP 002327546.1

Rhodophyta-Pyropia fucicola-AIA21424.1

Glaucophyta-Cyanophora biloba-YP 009504638.1

Rhodophyta-Neoporphyra dentata-BCA87217.1

Stramenopiles-Sargassum thunbergii-YP 009227370.1

Rhodophyta-Neoporphyra perforata-AHB35175.1

Rhodophyta-Hildenbrandia rivularis-YP 009297629.1

Rhodophyta-Pyropia pulchra-YP 009244708.1

Rhodophyta-Rhodogorgon sp.-AYR06576.1

Rhodophyta-Scinaia undulata-YP 009314867.1
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Haptophyta - Ochrosphaera neapolitana CCAC 3688 B - chlN
Haptophyta - Ochrosphaera neapolitana A15,280 - chlN

chlB chlL chlN

Rhodophyta-Bangia fuscopurpurea-AKE98791.1

Rhodophyta-Liagoropsis maxima-YP 009314458.1

Alveolata-2018 Corallicola-AXP85355.1

Rhodophyta-Neoizziella asiatica-YP 009314662.1

Rhodophyta-Dermonema virens-YP 009313024.1

Rhodophyta-Helminthora furcellata-YP 009312821.1

Glaucophyta-Glaucocystis incrassata-YP 009545901.1

Rhodophyta-Corallina chilensis-YP 009660546.1

Stramenopiles-Sargassum vachellianum-AMK97228.1

Rhodophyta-Palmaria palmata-BBI37173.1

Rhodophyta-Hildenbrandia rivularis-YP 009297630.1

Rhodophyta-Porolithon onkodes-YP 009502051.1

Rhodophyta-Pyropia endiviifolia-ALL97154.1
Rhodophyta-Pyropia pulchra-YP 009244707.1

Rhodophyta-Porphyra umbilicalis-YP 009413200.1

Viridiplantae-Pseudocharacium americanum-YP 009367575.1

Rhodophyta-Galaxaura rugosa-YP 009313436.1

Stramenopiles-Laminaria digitata-YP 009691290.1

Stramenopiles-Trachydiscus minutus-YP 009131318.1

Viridiplantae-Trentepohlia odorata-YP 009667511.1

Rhodophyta-Liagora brachyclada-YP 009315480.1

Rhodophyta-Yamadaella caenomyce-YP 009315277.1

Rhodophyta-Lympha mucosa-QHO64071.1

Rhodophyta-Galdieria sulphuraria-YP 009051176.1

Stramenopiles-Nannochloropsis oculata-YP 008519721.1

Glaucophyta-Cyanophora sudae-YP 009504464.1

Stramenopiles-Nannochloropsis gaditana-YP 007317067.1

Stramenopiles-Lessonia spicata-YP 009684088.1

Rhodophyta-Helminthocladia australis-YP 009313640.1

Stramenopiles-Fucus vesiculosus-YP 005090083.1

Rhodophyta-Calliarthron tuberculosum-YP 007878162.1

Stramenopiles-Dictyopteris divaricata-YP 009455793.1

Rhodophyta-Lithothamnion sp.-AYR05970.1

Stramenopiles-Hapterophycus canaliculatus-YP 009694319.1

Viridiplantae-Pycnococcus provasolii-YP 002600835.1

Stramenopiles-Vacuolaria virescens-QBS14371.1

Stramenopiles-Eustigmatophyceae sp. Mont 10/10-1w-YP 009550815.1

Rhodophyta-Neoporphyra dentata-BCA87216.1

Viridiplantae-Microrhizoidea pickettheapsiorum-YP 009692061.1

Rhodophyta-Kumanoa americana-YP 009297803.1

Stramenopiles-Nannochloropsis granulata-YP 008519595.1

Glaucophyta-Glaucocystis sp. BBH-ASQ39831.1

Bacteria-Cyanobacteria-Nostocales-uncultured Nostocales cyanobacterium-AYJ76617.1

Viridiplantae-uncultured Chlorophyta-AYJ76739.1

Viridiplantae-Neomeris sp. HV02668-ARI43846.1

Rhodophyta-Hommersandiophycus borowitzkae-YP 009313844.1

Stramenopiles-Saccharina japonica-YP 006639061.1

Rhodophyta-Acrochaetium secundatum-YP 009628571.1

Rhodophyta-Sheathia arcuata-YP 009389999.1

Viridiplantae-Neodangemannia microcystis-YP 009367754.1

Viridiplantae (9)

Viridiplantae (9)

Alveolata-Chromerida sp. RM11-YP 003795457.1

Rhodophyta-Palmaria palmata-YP 009294330.1

Stramenopiles-Ectocarpus siliculosus-YP 003289259.1

Stramenopiles-Vaucheria litorea-YP 002327547.1

Glaucophyta-Cyanophora paradoxa-AIU44525.1

Cryptophyta-Hemiselmis andersenii-ABY74348.1

Stramenopiles-Cladosiphon okamuranus-YP 009730818.1

Rhodophyta-Rhodogorgon sp.-AYR06577.1

Viridiplantae (557)

Stramenopiles-Costaria costata-YP 009182402.1

Stramenopiles-Eustigmatophyceae sp. Ndem 8/9T-3m6.8-YP 009550931.1

Stramenopiles-Nannochloropsis oceanica-YP 008520094.1

Glaucophyta-Cyanophora paradoxa-NP 043285.1

Rhodophyta-Neoporphyra perforata-AHB35174.1

Rhodophyta-Dichotomaria marginata-YP 009313228.1

Rhodophyta-Trichogloeopsis pedicellata-YP 009315684.1

Rhodophyta-Pyropia kanakaensis-AIA21217.1

Glaucophyta-Gloeochaete wittrockiana-YP 009546071.1

Stramenopiles-Scytosiphon promiscuus-YP 009736291.1

Cryptophyta-Hemiselmis tepida-ABY74350.1

Rhodophyta-Palmaria decipiens-YP 009739033.1

Rhodophyta-Synarthrophyton chejuense-YP 009541658.1

Glaucophyta-Cyanophora biloba-YP 009504637.1

Viridiplantae-Scherffelia dubia-YP 009241535.1

Rhodophyta-Titanophycus setchellii-YP 009315073.1

Stramenopiles-Eustigmatophyceae sp. Bat 8/9-Eustigmatophyceae sp. Bat 8/9-7w-YP 009550510.1

Cryptophyta-Cryptomonas sp. CCAC 1634B-BBK20509.1

Cyanobacteria (6)

Glaucophyta-Cyanoptyche gloeocystis-ASQ40290.1

Rhodophyta-Scinaia undulata-YP 009314868.1

Stramenopiles-Triparma laevis-YP 009163691.1

Cryptophyta-Storeatula sp. CCMP1868-ASO75877.1

Rhodophyta-Liagora harveyana-YP 009314252.1

Alveolata-Heterocapsa triquetra-AAW79341.1

Stramenopiles-Toxarium undulatum-YP 009308897.1

Rhodophyta-Porphyra purpurea-NP 053797.1

Rhodophyta-Renouxia sp.-AYR06375.1

Stramenopiles-Pseudellipsoidion edaphicum-YP 009551065.1

Stramenopiles-Undaria pinnatifida-YP 009182541.1

Rhodophyta-Wildemania schizophylla-YP 009237283.1

Rhodophyta-Neoporphyra haitanensis-YP 007947715.1

Rhodophyta-Thorea hispida-YP 009296486.1

Cryptophyta-2f-BBK20593.1

Rhodophyta-Neopyropia yezoensis-YP 536868.1

Haptophyta - Ochrosphaera neapolitana A15,280 - chlL

Rhodophyta-Nemalion sp. H.1444-SCW22916.1

Rhodophyta-Corallina ferreyrae-YP 009589078.1

Stramenopiles-Nannochloropsis limnetica-YP 008519968.1

Cryptophyta-Cryptomonas curvata-BBK20390.1

Stramenopiles-Monodopsis sp. MarTras21-AOW70770.1

Viridiplantae-Oltmannsiellopsis viridis-YP 635866.1

Rhodophyta-Neoporphyra perforata-AHB34965.1

Rhodophyta-Corallina officinalis-QJF58277.1

Stramenopiles-Pleurocladia lacustris-YP 009326983.1

Cryptophyta-Cryptomonas curvata-YP 009420240.1

Stramenopiles-Endarachne binghamiae-YP 009505236.1

Stramenopiles-Characiopsis acuta-YP 009550387.1

Stramenopiles-Sargassum thunbergii-YP 009227371.1

Rhodophyta-Neogoniolithon spectabile-YP 009541957.1

Stramenopiles-Nannochloropsis oceanica-AGI98949.1

Stramenopiles-Aureoumbra lagunensis-YP 003002239.1

Cyanobacteria (40)

Bacteria (50), Cyanobacteria (11), Archaea (56)

Stramenopiles-Eustigmatophyceae sp. Chic 10/23 P-6w-YP 009550653.1

Rhodophyta-Neoporphyra perforata-YP 009027471.1

Rhodophyta-Pyropia fucicola-AIA21423.1

Cryptophyta-Chroomonas pauciplastida-ABY74353.1

Haptophyta - Ochrosphaera neapolitana CCAC 3688 B - chlL

Stramenopiles-Vischeria sp. ACOI 3415-YP 009551234.1

Alveolata-Apicomplexa sp. corallicolid ex Leiopathes glaberrima-QJD07203.1

Rhodophyta-Sporolithon durum-YP 009243956.1

Stramenopiles-Sargassum fusiforme-YP 009828294.1

Stramenopiles-Rhizochromulina marina-YP 009674997.1

Rhodophyta-Hildenbrandia rubra-YP 009294122.1

Cyanobacteria (3)

Viridiplantae-Chloropicon laureae-YP 009646180.1

Stramenopiles-Vischeria stellata-QFR99731.1

Rhodophyta-Izziella formosana-YP 009314047.1

Stramenopiles-Coccophora langsdorfii-YP 009330564.1

Stramenopiles-Sargassum confusum-AZJ16029.1

Cyanobacteria (4)

Stramenopiles-Microchloropsis salina-YP 008519844.1

Rhodophyta-Apophlaea sinclairii-YP 009296668.1

Rhodophyta-Bangiopsis subsimplex-YP 009296797.1
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Supplementary Figure S6. Individual gene trees for the LIPOR genes (chlB, chlL and chlN). Each color represents a phylum (Blue: Haptophyta, Orange: 
Cryptophyta, Red: Rhodophyta: Purple: Alveolata, Brown: Stramenopiles, Light green: Glaucophyta, and Green: Viridiplantae).
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Supplementary Figure S7. Synteny block comparison of the chlL-chlN genes from red 
algae, CASH secondary-plastid groups (cryptophytes, stramenopiles, alveolates, and 
haptophytes),  green algae and plants
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