Anaerobic derivates of mitochondria and peroxisomes in the free-living amoeba

Pelomyxa schiedti revealed by single-cell genomics

Kristina Zahonoval?, Sebastian Cristian Treitli!, Tien Le!, Ingrid Skodova-Sverakova?3, Pavla

Hanouskova?, Ivan Cepicka?, Jan Tachezy?, Vladimir Hampl*

! Department of Parasitology, Faculty of Science, Charles University, BIOCEV, Vestec, Czech
Republic

2 Institute of Parasitology, Biology Centre, Czech Academy of Sciences, Ceské Budé&jovice
(Budweis), Czech Republic

3 Department of Biochemistry, Faculty of Natural Sciences, Comenius University, Bratislava,
Slovakia

4 Department of Zoology, Faculty of Science, Charles University, Prague, Czech Republic

Corresponding authors: kika.zahonova@gmail.com (KZ); vlada@natur.cuni.cz (VH)

Additional file 2: Figures S1 — S6



Ceratiomyxa fruticulosa EF513175 —_
58 _ECIastostelium recurvatum FJ766474 0.1 substitution/site
98 Protosporangium articulatum FJ792705

Multicilia marina AY268037

Dictyamoeba vorax KP864096
79|ECeratiomyxe/la tahitiensis FJ544419
Phalansterium solitarium AF280078

Angulamoeba microcystivorans KP864083
Heliamoeba mirabilis KP864095
Darbyshirella terrestris KP864087
Ischnamoeba montana KP864092
Flamella beringiania KP219432
97 Telaepolella sp. KP864099
Schizoplasmodiopsis amoeboidea EF513179

[—— Planoprotostelium aurantium EU004604
100 L Protostelium mycophaga EU004603
—— Polysphondylium pallidum AY040338
100 _|:Dyctioste/ium polycephalum AY040334
100 Dictyostelium discoideum AM168071
Cavostelium apophysatum EF513172

wvCcO=xmoO-H4CO

Soliformovum irregulare EF513181

Arcyria denudata AY643825

100 i— Trichia persimilis AY643826
100 Echinostelium arboreum AY842030
T00 —— Stemonitis flavogenita AF239229
100 Protophysarum phloiogenum AY230189
9_8|; Didymium nigripes AF239230
Rhizomastix libera JX157645
——— Rhizomastix elongata KP343633 . ..
B 100 Rhizomastix vjcuolata KP343626 Rhizomastixidae
100 Rhizomastix bicoronata KP343636

64
Entamoeba polecki AF149913

Entamoeba coli AF149915
Entamoeba gingivalis D28490
Entamoeba equi DQ286371
Entamoeba bovis FN666248 Entamoebidae
Entamoeba histolytica X65163

Entamoeba hartmanni FR686379

100

78

93

94 91 [ Entamoeba invadens AF149905
100 L— Entamoeba ranarum AF149908
Mastigella eilhardi KJ879584
= Mastigella erinacea KJ879586
58 ———— Pelomyxa schiedti SKADARSKE .
Pelomyxidae

Pelomyxa belevskii JX157662

99 Pelomyxa stagnalis JX157660
I Pelomyxa palustris JX157661

100

Mastigamoeba errans JX157637
T30 Mastigamoeba sp. AM114798
69 Mastigamoeba sp. JX157664
99 Mastigamoeba balamuthi L23799

55 7 Mastigamoeba punctachora JX157653
Mastigamoeba lenta JX157656

Mastigamoeba simplex AF421218 Mastiga moebidae
95 1700 L|_—Mastigamoeba guttula JX157649

£e Mastigamoeba abducta JX157636

53 Endolimax piscium JX101953

59 Endolimax nana AF149916
1oy lodamoeba sp. JN635746 Archamoebae

% lodamoeba sp. JN635740

Fig. S1. Phylogenetic analysis of amoebozoan 18S rDNA. Maximum-likelihood tree places Pelomyxa
schiedti in monophyletic Pelomyxidae group inside monophyletic Archamoebae. Standard bootstrap sup-
port values shown when =250%.



BUSCO Assessment Results
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P. schiedti
transcriptome C:83.2%[S:47.2%, D: 36.0%], F: 2.0%, M: 14.8%, n: 303
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oredicted proteins C:81.9%[S: 73.3%, D: 8.6%], F: 3.6%, M: 14.5%, n: 303
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oredicted proteins C:82.8%[S:80.2%, D: 2.6%], F: 3.0%, M: 14.2%, n: 303
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Fig. S2. BUSCO analysis of Pelomyxa schiedti transcriptome and predicted proteins. Completeness of
P. schiedti datasets were assessed using odb9_eukaryota dataset and compared with completeness of pre-
dicted proteins from Mastigamoeba balamuthi.
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Fig. S5. Sequences of Pelomyxa schiedti components of NIF system. a) P schiedti protein Pelo_10620, composed of NifU
N-terminal domain fused to FdhD (formate dehydrogenase accessory sulfurtransferase) C-terminal domain, as determined by
InterProScan. b-c) Sequence alignment of NifU (b) and NifS (c) proteins from P. schiedti and Mastigamoeba balamuthi in compari-
son with bacterial homologues from Thermotoga maritima. Amino acid residues necessary for function of NifU and NifS are
labeled according to graphical legend.
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Serendipita vermifera PVG04728.1

Panaeolus cyanescens PPR06755.1

90 Postia placenta XP_024341308.1

82|~ Piloderma croceum KIM90161.1

100L Dendrothele bispora THV04676.1

Yarrowia lipolytica XP_505035.1

Tortispora caseinolytica ODV89226.1
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Candida albicans KHC53548.1
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Fig. S6. Phylogenetic analysis of transporters involved in
sulfate activation pathway. a) Phylogenetic analysis did not
resolve which one of the sodium/sulfate symporters of Pelomyxa
schiedti is related to Entamoeba histolytica mitosomal transporter.
b) Maximum-likelihood phylogenetic tree confirms one P. schiedti
transporter as PAPS (3'-phosphoadenosine 5'-phosphosulfate)
transporter, while two others belong to broader family of mito-
chondrial carrier transporters. Experimentally proven mitosomal
transporters of E. histolytica marked with stars. Ultrafast bootstrap
support values shown when 275%.



