Supplementary Materials

Fig. S1. Methanogenic symbionts of Legendrea loyezae. (a) FISH signal of Ca.
Methanothrix pelomyxae (archaeal probe with DAPI staining). (b) Autofluorescence of
clustered Methanobacterium sp. endosymbiont. (¢) TEM showing spatial distribution of
symbionts in the cytoplasm. (d) 3D FIB-SEM reconstruction showing the distribution of the
new type of MROs (purple) and Methanobacterium sp. endosymbiont (yellow). (¢) TEM



showing the ultrastructure of Ca. Methanothrix pelomyxae (above) and Methanobacterium
sp. (below) symbionts. Scale bars: A, B, D 10 um, C 5 pm.
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Fig. S2. RAXML phylogenetic tree of CoA-transferases



AY350742 Mett ium beijingense

CP040735 Methanobacterium aridiramus

NR113044 Methanobacterium petrolearium

NR112749 Methanobacterium kanagiense

NR 113045 Methanobacterium ferruginis

NR028247 Methanobacterium subterraneum

NR028228 Methanobacterium alcaliphilum

NR114485 Methanobacterium palustre

NR025028 Methanobacterium formicicum

AMP0O01000020 Methanobacterium formicicum symbiont of Pelomyxa palustris

Tree scale: 0.1

NR133779 Methanobacterium movilense

991 AP042378 Methanobacterium movilense

CP166866 Methanobacterium sp.

NR028171 Methanobacterium oryzae

CP187261 Methanobacterium sp.

EF016285 Methanobacterium veterum

M59124 Methanobacterium bryantii

NR115811 Methanobacterium arcticum

NR 104983 Methanobacterium espanolae

PP935531 Methanobacterium endosymbiont of Metopidae sp.

PP250170 Methanobacterium endosymbiont of Bothrostoma nasutum

PP935529 Methanobacterium endosymbiont of Bothrostoma undulans

KF360016 Uncultured euryarchaeote

0Q843028 Uncultured Methanobacterium of Legendrea pespelicani
ium iont of Leg loyezae

PP250190 Methanobacterium endosymbiont of Castula fusca

CP002772 Methanobacterium paludis

NR 133895 Methanobacterium paludis

NR135896 Methanobacterium aggregans

AF276958 Methanobacterium curvum

NR028175 Methanobacterium congolense

PP250195 Methanobacterium endosymbiont of Castula specialis

MF972900 Methanobacterium symbiont of Heterometopus sp.

P250204 Methanobacterium endosymbiont of Heterometopus palaeformis

PP250191 Methanobacterium endosymbiont of Castula sp.

PP250196 Methanobacterium endosymbiont of Castula specialis
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Methanobacterium endosymbiont of Urostomides pullus
PP935534 Methanobacterium endosymbiont of Metopidae sp.
PP250284 Methanobacterium endosymbiont of Metopidae sp.
NR117917 Methanobacterium lacus
PP935533 Methanobacterium endosymbiont of Bothrostoma bimicronucleatum
—— AY386124 Methanobacterium aarhusense
Methanothermobacter spp.
NR116276 Methanobacterium flexile
NR116289 Methanc ium movens
Methanobrevibacter
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Fig. S3. RAXML phylogenetic tree based on 16S rRNA gene showing the position of
Methanobacterium sp. symbiont from Legendrea loyezae.
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Legendrea loyezae OP352778
98 | egendrea lozeyae MOKOTO (m)
egendrea loyezae MOKOTL
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egendrea omata Idaho
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SIVAB TRANS 18S consensus
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Spathidium papilliferum DQ411858
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Spathidium simplinucleatum KT246089
Apobryophyllum schmidingeri JF263441
Cultellothrix lionotiformis JF263445
Cultellothrix coemeterii KF733755
Actinobolina sp.
cuospathidium cultriforme scalpriforme KT246076
Spathidium spp.
Spathidium foissneri KF733756
Teuthophrys trisulca africana DQ411863
Uncultured eukaryote AB695503
Uncultured eukaryote AB275110
Lagynophrya acuminata JQ723972
Enchelys gasterosteus JF263447

Jg" Balantidion spp.
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— Enchelyodon sp JF263446
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98 Uncultured ciliate AM114813
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100 Pleurostomatida
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Fig. S4. RAXML phylogenetic tree based on 18S rRNA gene showing the relationship of

Legendrea loyezae and the SIVAB ciliate.



Legendrea loyezae

Cells used (11) Method Strain
3 TRANSCRIPTOME MOKOT
2 METAGENOME MOKOT
1 TEM MOKOT
1 FIB-SEM MOKOT
3 FISH MOKOT (2), 7TL (1)
1 Autofluorescence MOKOT

Spathidium sp.

Cells used (3) Method Strain
3 TRANSCRIPTOME SIVAB
Strain Habitat Locality Coordiantes
MOKOT | hypoxic sediment | Small pond, Modfany, Prague, Czechia 49.9901275N, 14.4012394E
7TL hypoxic sediment | Uni-Fleet-Stuid, University campus, Bremen, Germany | 53.1072294N, 8.8463003E
SIVAB hypoxic sediment | Travertine spring pool, Siva Brada, Slovakia 49.0064050N, 20.7229667E

Table S5. Cells of Legendrea loyezae used in this study, strains, and localities.

In individual files:
Fig. S5. Mitochondrial-related organelle (MRO) single protein trees collection.

Table S1. Spatial analysis of pairwise distances between prokaryotic symbionts.

Table S2. Contaminants in metagenomic and transcriptomic data.

Table S3. Annotated putative Methanobacterium sp. proteins involved in methanogenesis
Table S4. Legendrea loyezae and SIVAB MRO-targeting prediction tables

Movie S1. FIB-SEM based 3D model of Legendrea loyezae and their prokaryotic symbionts.
FIB-SEM 3D model of Legendrea loyezae and their prokaryotic symbionts. Ca. Methanothrix
pelomyxae (red), Ca. Syntrophilus obsequens (blue), Methanobacterium sp. (yellow), Ca.
Xociella bifrons (green), mitochondrion-related organelle (purple), macronucleus (light blue),
and oral basket (black). Scale bar: 10 um.



