94

KJ763724|cluster11 1811 GenBank reference Marine Uncultured eukaryote clone SGYP495 Gulf Stream 105m North Atlantic len=1811 bp REPRESENTATIVE cluster11 2 seqs

GU825166|cluster10 1204 GenBank reference Marine Uncultured eukaryote clone AA5F14RJ1B11 oxygenated water column sample Cariaco Basin Caribbean Sea len=1204 bp REPRESENTATIVE cluster10 5 seqs
KJ763137|cluster7 1799 GenBank reference Marine Uncultured eukaryote clone SGUH499 SPOTstation 5m Eastern North Pacific len=1799 bp REPRESENTATIVE cluster7 11 seqgs

KJ757114|cluster3 1803 GenBank reference Marine Uncultured eukaryote clone SGYY1147 East Pacific Rise 2500m len=1803 bp REPRESENTATIVE cluster3 45 seqs

KC488619|cluster12 1706 GenBank reference Marine Uncultured Telonemida clone HL2SF04 80 Ocean water 3m depth st HL2 Atlantic Zone Monitoring Program Canda len=1706 bp REPRESENTATIVE cluster12 2 seqs
AY665027|cluster9 1748 GenBank reference Marine Uncultured eukaryote DCM Sargasso Sea len=1748 bp REPRESENTATIVE cluster9 9 seqs

KJ758283|cluster6 1800 GenBank reference Marine Uncultured eukaryote clone SGYI847 Ross Sea 20m len=1800 bp REPRESENTATIVE cluster6 15 seqgs

KJ758085|cluster16 1791 GenBank reference Marine Uncultured eukaryote clone SGY1422 Ross Sea 20m len=1791 bp REPRESENTATIVE cluster16 1 segs

KJ761477|cluster15 1805 GenBank reference Marine Uncultured eukaryote East Pacific Rise 1500m len=1805 bp REPRESENTATIVE cluster15 1 segs
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Ga0314776 0025894 1591 3402|cluster2 1812 3300035162 metagenomic Marine 3300035162 Sea-ice brine microb comm Beaufort Sea near Barrow Alaska United States SB 02 2018 len=1812 bp REPRESENTATIVE cluster2 203 seqs

OM480747|cluster14 1813 GenBank isolate Wet moss Telonema sp DVTikhonenkov-2022e strain Tel-2 Isolate wet moss and sand on Champ Island Franz Josef Land Russia len=1813 bp REPRESENTATIVE cluster14 1 segs

AH-03may19-C17681|cluster1 1799 ERR3719150 metagenomic F metagenomic ly Lake Atte Austria len=1799 bp REPRESENTATIVE cluster1 408 segs
EU371188|cluster8 1768 GenBank reference Marine Uncultured marine eukaryote clone NPK2 190 2m seawater sample Arctic len=1768 bp REPRESENTATIVE cluster8 10 segs

Ga0309838 12028522|cluster5 1744 3300028844 metagenomic Seawater 3300028844 Seawater microb comm Yap Trench western Pacific Ocean 37I-Yap-CTD02-4000m 2000bp Newsun len=1744 bp REPRESENTATIVE cluster5 17 seqs

KC488620|cluster13 1685 GenBank reference Marine Uncultured Telonemida clone HL2SF10 61 Ocean water 3m depth at station HL2 from Atlantic Canada len=1685 bp REPRESENTATIVE cluster13 2 seqgs
Ga0209709 100968031|cluster17 1152 3300027779 metagenomic Marine 3300027779 Marine microb comm western Arctic Ocean ArcticOcean MG CB4 136 len=1152 bp REPRESENTATIVE cluster17 1 seqs
KF129714|cluster4 1748 GenBank reference Marine Uncultured eukaryote clone ST3560 015 60m water sample South China Sea len=1748 bp REPRESENTATIVE cluster4 38 seqs

KJ758283|cluster6 1800 GenBank reference Marine Uncultured eukaryote clone SGY1847 Ross Sea 20m len=1800 bp REPRESENTATIVE cluster6 15 segs

KJ758085|cluster18 1791 GenBank reference Marine Uncultured eukaryote clone SGY1422 Ross Sea 20m len=1791 bp REPRESENTATIVE cluster18 1 seqs

KJ761477|cluster17 1805 GenBank reference Marine Uncultured eukaryote East Pacific Rise 1500m len=1805 bp REPRESENTATIVE cluster17 1 seqgs

OM415987|cluster21 1003 GenBank isolate Marine Telonemida sp DVTikhonenko-2022b strain P-1 Isolate water column Kara Sea Russia len=1003 bp REPRESENTATIVE cluster21 1 seqs

OM480747|cluster16 1813 GenBank isolate Wet moss Telonema sp DVTikhonenkov-2022e strain Tel-2 Isolate wet moss and sand on Champ Island Franz Josef LandRussia len=1813 bp REPRESENTATIVE cluster16 1 segs
Ga0314776 0025894 1591 3402|cluster2 1812 3300035162 metagenomic Marine 3300035162 Sea-ice brine microb comm Beaufort Sea near Barrow Alaska United States SB 02 2018 len=1812 bp REPRESENTATIVE cluster2 202 seqs
GU825142|cluster15 1199 GenBank reference Marine Uncultured eukaryote clone AI5F13RM3HO03 micro-oxic water column sample Cariaco Basin Caribbean Sea len=1199 bp REPRESENTATIVE cluster15 2 segs

Ga0115013 104380052|cluster22 547 3300009550 metagenomic Marine 3300009550 Marine eukaryotic phytoplankton comm South Atlantic ANT15 metaG len=547 bp REPRESENTATIVE cluster22 1 segs

KJ763416|cluster19 1778 GenBank reference Marine Uncultured eukaryote Eastern North Pacific len=1778 bp REPRESENTATIVE cluster19 1 segs

KJ763137|cluster? 1799 GenBank reference Marine Uncultured eukaryote clone SGUH499 SPOTstation 5m Eastern North Pacific len=1799 bp REPRESENTATIVE cluster7 10 seqs

KJ763724|cluster12 1811 GenBank reference Marine Uncultured eukaryote clone SGYP495 Gulf Stream 105m North Atlantic len=1811 bp REPRESENTATIVE cluster12 2 seqs

KJ757114|cluster3 1803 GenBank reference Marine Uncultured eukaryote clone SGYY 1147 East Pacific Rise 2500m len=1803 bp REPRESENTATIVE cluster3 43 seqs

RH-16sep19-C1622275|cluster23 433 PRINA429141 metagenomic Freshwater metagenomic assembly Rimov Reservoir Czechia len=433 bp REPRESENTATIVE cluster23 1 seqs
GU825166|cluster111204GenBankreferenceMarineUnculturedeukaryotecloneAA5F 14RJ1B110oxygenatedwatercolumnsampleCariacoBasinCaribbeanSealen=1204bpREPRESENTATIVEcluster115seqs

‘AY665027|cluster10 1748 GenBank reference Marine Uncultured eukaryote DCM Sargasso Sea len=1748 bp REPRESENTATIVE cluster10 8 segs

KC488619|cluster13 1706 GenBank reference Marine Uncultured Telonemida clone HL2SF04 80 Ocean water 3m depth st HL2 Atlantic Zone Monitoring Program Canda len=1706 bp REPRESENTATIVE cluster13 2 seqs
‘AH-03may19-C17681|cluster1 1799 ERR3719150 metagenomic Freshwater metagenomic assembly Lake Attersee Austria len=1799 bp REPRESENTATIVE cluster1 388 seqs

EU371188|cluster8 1768 GenBank reference Marine Uncultured marine eukaryote clone NPK2 190 2m seawater sample Arctic len=1768 bp REPRESENTATIVE cluster8 10 segs

Ga0309838 12028522|cluster9 1744 3300028844 metagenomic Seawater 3300028844 Seawater microb comm Yap Trench western Pacific Ocean 371-Yap-CTD02-4000m 2000bp Newsun len=1744 bp REPRESENTATIVE cluster9 9 segs
Ga0453790 0071248 1 613|cluster5 613 3300044657 metagenomic Estuarine 3300044657 Estuarine water microb comm San Francisco Bay California United States Feb19 FB 7 27D len=613 bp REPRESENTATIVE cluster5 27 seqs
KC488620|cluster14 1685 GenBank reference Marine Uncultured Telonemida clone HL2SF10 61 Ocean water 3m depth at station HL2 from Atlantic Canada len=1685 bp REPRESENTATIVE cluster14 2 seqgs

KF129714|cluster4 1748 GenBank reference Marine Uncultured eukaryote clone ST3560 015 60m water sample South China Sea len=1748 bp REPRESENTATIVE cluster4 38 seqs

Ga0209709 100968031|cluster20 1152 3300027779 metagenomic Marine 3300027779 Marine microb comm western Arctic Ocean ArcticOcean MG CB4 136 len=1152 bp REPRESENTATIVE cluster20 1 segs
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Ga0591032 0132073 1 490 488 3300060: ic Marine 3300060 Seawater microb comm East Sound Orcas Island WA USA ORCAS bact 20210604 08 13 len=488 bp REPRESENTATIVE cluster35 1 segs
KC488620|cluster20 1685 GenBank reference Marine Uncultured Telonemida clone HL2SF10 61 Ocean water 3m depth at station HL2 from Atlantic Canada len=1685 bp REPRESENTATIVE cluster20 2 segs
KF129714|cluster4 1748 GenBank reference Marine Uncultured eukaryote clone ST3560 015 60m water sample South China Sea len=1748 bp REPRESENTATIVE cluster4 37 segs

Ga0209709 10096803 1|cluster32 1152 3300027779 metagenomic Marine 3300027779 Marine microb comm western Arctic Ocean ArcticOcean MG CB4 136 len=1152 bp REPRESENTATIVE cluster32 1 segs
GQ365853|cluster16 1541 GenBank reference Marine Uncultured eukaryote clone IND72 Telo 3 Indian Ocean len=1541 bp REPRESENTATIVE cluster16 3 seqs

AJ564773|cluster10 1787 GenBank isolate Marine Telonema antarcticum Isolate Oslo fjord len=1787 bp REPRESENTATIVE cluster10 10 segs

Ga0590821 030671 1345 2229|cluster5 885 3300060460 metagenomic Marine 3300060460 Seawater microb comm East Sound Orcas Island WA USA ORCAS bact 20210612 16 09 len=885 bp REPRESENTATIVE cluster5 31 seqs
Ga0138324 106463301|cluster22 531 3300010987 metagenomic Marine 3300010987 metaT of Marine eukaryotic comm Antarctic Ocean ANT-7 len=531 bp REPRESENTATIVE cluster22 2 seqs

KF130004|cluster? 1754 GenBank reference Marine Uncultured eukaryote clone ST5900 050 surface water sample from the South China sea len=1754 bp REPRESENTATIVE cluster7 14 seqs

KC488614|cluster13 1696 GenBank reference Marine Uncultured Telonemida clone BBL1SF04 91 Ocean water 20m depth at station BBL1 from Atlantic Canada len=1696 bp REPRESENTATIVE cluster13 6 seqs
Ga0308020 10883801|cluster21 535 3300031175 metagenomic Marine 3300031175 Marine microb comm water near the shore Antarctic Ocean 349 len=535 bp REPRESENTATIVE cluster21 2 seqs
AH-03may19-C17681|cluster1 1799 ERR3719150 ic Freshwater ic assembly Lake Attersee Austria len=1799 bp REPRESENTATIVE cluster1 358 seqs

KJ757114|cluster3 1803 GenBank reference Marine Uncultured eukaryote clone SGYY1147 East Pacific Rise 2500m len=1803 bp REPRESENTATIVE cluster3 43 seqs

KJ763416|cluster27 1778 GenBank reference Marine Uncultured eukaryote Eastern North Pacific len=1778 bp REPRESENTATIVE cluster27 1 segs

KJ763137|cluster9 1799 GenBank reference Marine Uncultured eukaryote clone SGUH499 SPOTstation 5m Eastern North Pacific len=1799 bp REPRESENTATIVE cluster9 10 segs

JF730870|cluster30 1690 GenBank reference Freshwater Uncultured eukaryote clone W8eG9 Ward Hunt Lake Canada len=1690 bp REPRESENTATIVE cluster30 1 seqs

AY665027|cluster11 1748 GenBank reference Marine Uncultured eukaryote DCM Sargasso Sea len=1748 bp REPRESENTATIVE cluster11 10 segs

KC488619|cluster19 1706 GenBank reference Marine Uncultured Telonemida clone HL2SF04 80 Ocean water 3m depth st HL2 Atlantic Zone Monitoring Program Canda len=1706 bp REPRESENTATIVE cluster19 2 seqs
KJ763724|cluster18 1811 GenBank reference Marine Uncultured eukaryote clone SGYP495 Gulf Stream 105m North Atlantic len=1811 bp REPRESENTATIVE cluster18 2 seqs

RH-16sep19-C1622275|cluster36 433 PRINA429141 ic Freshwater ic assembly Rimov Reservoir Czechia len=433 bp REPRESENTATIVE cluster36 1 seqs

GUB25166] 17120 yotecloneAASF14RJ1B1 i i i 1Sealen=1204bpREPRESENTATIVEcluster173seqs

‘AM418562|cluster14 1795 GenBank reference Marine Uncultured Telonema clone 33 54 marine picoplankton Indian Ocean len=1795 bp REPRESENTATIVE cluster14 5 segs

FJ537314[cluster15 1794 GenBank reference Marine Uncultured Telonemia clone Biosope T33 138 South East Pacific Ocean len=1794 bp REPRESENTATIVE cluster15 3 seqs

GU825142|cluster31 1199 GenBank reference Marine Uncultured eukaryote clone AI5F13RM3HO03 micro-oxic water column sample Cariaco Basin Caribbean Sea len=1199 bp REPRESENTATIVE cluster31 1 seqs
KJ760321|cluster25 1794 GenBank reference Marine Uncultured eukaryote clone SGYS751 Gulf Stream 2500m len=1794 bp REPRESENTATIVE cluster25 1 seqs

KJ763004|cluster12 1800 GenBank reference Marine Uncultured eukaryote clone SGUH1396 SPOTstation 5m Eastern North Pacific len=1800 bp REPRESENTATIVE cluster12 6 segs

KJ758085|cluster26 1791 GenBank reference Marine Uncultured eukaryote clone SGY1422 Ross Sea 20m len=1791 bp REPRESENTATIVE cluster26 1 seqs

ANTA-KGeo-SRR17686876-C18228|cluster34 815 SRR17686876 ic Marine ic assembly King George Island len=815 bp REPRESENTATIVE cluster34 1 seqs

KJ758283|cluster8 1800 GenBank reference Marine Uncultured eukaryote clone SGYI847 Ross Sea 20m len=1800 bp REPRESENTATIVE cluster8 13 segs

KJ761477|cluster24 1805 GenBank reference Marine Uncultured eukaryote East Pacific Rise 1500m len=1805 bp REPRESENTATIVE cluster24 1 segs

OM415987|cluster33 1003 GenBank isolate Marine Telonemida sp DVTikhonenko-2022b strain P-1 Isolate water column Kara Sea Russia len=1003 bp REPRESENTATIVE cluster33 1 seqs

Ga0314776 0025894 15913402]cluster2 1812 3300035162 metagenomic Marine 3300035162 Sea-ice brine microb comm Beaufort Sea near Barrow Alaska United States SB 02 2018 len=1812 bp REPRESENTATIVE cluster2 180 seqs
OM480747|cluster23 1813 GenBank isolate Wet moss Telonema sp DVTikhonenkov-2022e strain Tel-2 Isolate wet moss and sand on Champ Island Franz Josef Land Russia len=1813 bp REPRESENTATIVE cluster23 1 segs
JN832720|cluster29 1700 GenBank reference Marine Uncultured eukaryote clone E MO 3G01 seawater from coral reef at 365m depth mid-Norwegian continental margin len=1700 bp REPRESENTATIVE cluster29 1 seqs
KF129942|cluster6 1766 GenBank reference Marine Uncultured eukaryote clone ST3960 092 60m water sample South China Sea len=1766 bp REPRESENTATIVE cluster6 15 segs

KC488613|cluster28 1716 GenBank reference Marine Uncultured Telonemida clone BBL1SCM10 41 Ocean water 10m depth at station BBL1 from Atlantic Canada len=1716 bp REPRESENTATIVE cluster28 1 seqs
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Cluster Size

Supplementary Figure S1. Maximum likelihood phylogenetic trees of representative Telonemia 18S rRNA gene sequences clustered at (A) 95%, (B) 96% and (C) 97% nucleotide identity, respectively. Alignment was performed
using MAFFT. The outgroup sequences are not shown but indicated by an arrow. Tree scale is shown at the left. Ultrafast bootstrap values more than 80 are shown at each node. Telonemia Classification, Type, and Habitat, and

size of the cluster of 18s rRNA sequences, and a combined legend are shown to the right.



