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Schimmelmannia schousboei YP_009295921.1 

Aphanomyces invadans XP_008872050.1 

Acanthamoeba castellanii XP_004336955.1 

Cyanoptyche gloeocystis ASQ40356.1 

Gracilariopsis chorda PXF48959.1 

Karlodinium veneficum AEJ72971.1 

Partenskyella glossopodia YP_009240430.1 

Ogataea parapolymorpha XP_013935876.1 

Phaeodactylum tricornutum XP_002183867.1 

Cyanophora paradoxa AIU44600.1 

Ichthyophthirius multifiliis XP_004030017.1 

Cryptomonas sp. strain SAG 977-2f BBK20573.1 

Undaria pinnatifida YP_009182597.1 

Ochromonas danica AAA87696.1 

Phacus orbicularis ALP86070.1 

Wildemania schizophylla YP_009237383.1 

Cyclospora cayetanensis XP_026189596.1 
Chromera velia YP_003795289.1 

Perkinsus marinus XP_002773196.1 

Triparma laevis YP_009163677.1 

Cyanidioschyzon merolae NP_849096.1 

Fistulifera solaris YP_004376606.1 

Pythium insidiosum GAX97089.1 

Mallomonas splendens YP_009545402.1 

Pleurocladia lacustris YP_009327062.1 

Porphyra umbilicalis OSX71741.1 

Toxoplasma gondii EPR62591.1 

Kumanoa americana YP_009297871.1

Galdieria sulphuraria XP_005704149.1 

Florenciella parvula YP_009684446.1 

Pyropia yezoensis ABJ91304.1 

Pteridomonas danica strain PT C-terminal half 

Salpingoeca rosetta XP_004994191.1 

Synura petersenii AYO28121.1 

Lotharella vacuolata YP_009240476.1 

Phytophthora sojae XP_009530113.1  

Gracilaria spinulosa YP_009732269.1 

Toxoplasma gondii KFG49798.1 

Globisporangium splendens KAF1317564.1 

Aphanomyces stellatus KAF0717467.1 

Aureococcus anophagefferens YP_003002071.1 

Spinacia oleracea XP_021860808.1 

Choreocolax polysiphoniae YP_009122059.1 

Pteridomonas danica strain PT

Saprolegnia diclina XP_008611190.1 

Cyanophora biloba YP_009504709.1 

Pteridomonas sp. strain YPF1301 N-terminal half 

Auxenochlorella protothecoides YP_009019373.1 

Halochlorococcum sp. strain NIES-1838 AWX53376.1 

Arthrobotrys oligospora KAF3308749.1 

Ricinus communis XP_002524809.1 

Asterionellopsis glacialis YP_009028820.1 

Skeletonema pseudocostatum QGR23553.1 

Lepocinclis tripteris YP_009540906.1 

Sargassum vachellianum AMK97191.1 

Neotessella volvocina AYO28705.1 

Endarachne binghamiae YP_009505158.1 

Cryptomonas paramecium YP_003359277.1 

Dinophysis acuminata ADB20408.1 

Pseudonitzschia multiseries YP_009162667.1

Symbiodinium microadriaticum OLQ02676.1 

Guillardia theta XP_005836302.1 

Emiliania huxleyi AEI29582.1 

Tieghemostelium lacteum KYQ88929.1 

Pteridomonas sp. strain YPF1301

Guillardia theta ALG63619.1 

Chlamydomonas reinhardtii PNW81763.1 

Rhodomonas salina YP_001293607.1 

Chrysochromulina parva YP_009459250.1 

Arabidopsis thaliana AAN31832.1 

Nitzschia palea BBC77850.1 

Cryptoglena skujai YP_009145429.1

Corallina chilensis YP_009660586.1 

Durinskia baltica YP_003735074.1 

Homo sapiens NP_003312.3 

Tetrahymena thermophila XP_001021714.2 

Candida auris KNE01171.2 

Rhizosolenia setigera YP_009496017.1 

Neospora caninum XP_003882789.1 

Euglena gracilis NP_041900.1 

Mesostigma viride NP_038420.1 

Nitzschia sp. strain PL3-2 BBC77417.1 

Hapterophycus canaliculatus YP_009694241.1 

Chenopodium quinoa XP_021744471.1 

Spumella sp. strain NIES-1846 BBH43092.1 

Pseudopedinella elastica YP_009684620.1 

Helicosporidium sp. Q2EEV7.2 

Gymnochlora stellata YP_009240355.1 

Pteridomonas sp. strain YPF1301 C-terminal half 

Plasmodium chabaudi SCM08864.1 

Arabidopsis thaliana CAA61511.1 

Laminaria digitata YP_009691331.1 

Fistulifera solaris GAX11859.1 

Chlorokybus atmophyticus YP_001019139.1 

Porolithon onkodes YP_009502090.1 

Prototheca wickerhamii Q9TJQ8.1 

Rhizochromulina marina YP_009674964.1 

Cafeteria roenbergensis KAA0151437.1 

Aureoumbra lagunensis YP_003002211.1 

Populus trichocarpa XP_024449891.1 

Pteridomonas danica strain NY0221

Glaucocystis incrassata YP_009546031.1 

Crassa caudata YP_009510502.1 

Ectocarpus siliculosus YP_003289178.1 

Fucus vesiculosus YP_005090128.1 

Theileria orientalis XP_009691215.1 

Porphyridium purpureum KAA8498295.1 

Heterosigma akashiwo YP_001936420.1 

Kryptoperidinium foliaceum YP_003734620.1 

Besnoitia besnoiti XP_029214602.1 

Halimeda minima AYC64615.1 

Nitzschia sp. strain NIES-3576 BBC77629.1 

Coccophora langsdorfii YP_009330470.1 

Plasmodium yoelii XP 726726.1 

Pycnococcus provasolii YP_002600853.1 

Thalassiosira pseudonana XP_002293181.1 

Ulva fasciata YP_009220389.1 

Haslea nusantara YP_009687971.1 

Cyclospora cayetanensis OEH75581.1 

Bigelowiella natans YP 778573.1 

Phaeocystis globosa YP_008145452.1 

Pylaiella littoralis AAN62452.1 

Moneuplotes crassus AAZ94901.1 

Bos taurus NP_776632.1 

Phytophthora parasitica ETI46377.1 

Spinacia oleracea XP_021835381.1 

Nitzschia sp. PL1-4 BBC77523.1 

Emiliania huxleyi XP_005774315.1 

Pseudocharacium americanum YP_009367613.1 

Ectocarpus siliculosus CBN78489 

Chlorella variabilis YP_004347788.1 

Strombomonas acuminata AEW13004.1 

Monomorphina ovata AAO53239.1 

Cryptomonas curvata YP_009420350.1 

Vermamoeba vermiformis AKT93936.1 

Hondaea fermentalgiana GBG33503.1 

Eunotia naegelii YP_009059298.1 

Saccharomyces cerevisiae EWG93154.1 

Chloropicon primus QDZ18217.1 

Volvox carteri XP_002958279.1 

Micractinium pusillum QGT77023.1 

Euglena longa NP_074999.1 

Thalassiosira oceanica YP_004072649.1 

Chondrus crispus XP_005719137.1 

Dictyocha speculum YP_009677073.1 

Dictyopteris divaricata YP_009455853.1 

Prototheca cutis YP_009478314.1

Supplementary Figure 4. TufA phylogeny and tufA gene organization. A. Comparison of N-terminal sequences of plas-
tid-encoded dictyochophycean TufA sequences and plastid-targeted N-terminal half of TufA in Pteridomonas sp. 
YPF1301. A signal peptide region is enclosed by an orange line, while a transit peptide-like region is enclosed by a dark 
blue line. Numbers in parentheses show amino acid numbers of sequences used herein. B. Comparison of dictyochophy-
cean plastid-encoded TufA sequences and plastid-targeted TufA of Pteridomonas spp. Other details are mentioned in A. C. 
Maximum likelihood tree of organellar TufA. The TufA dataset comprised of 147 taxa and 369 sites was analyzed with 
IQ-tree 1.6.12 under the LG+F+Γmodel. Bootstrap values ≥50 are shown on branches. Pteridomonas spp. are highlighted 
in light blue. Other non-photosynthetic algal species are highlighted in gray. 


