
Figure S1. Transmission electron micrographs of Agogonia voluta gen et sp. nov. (A–J) Serial transverse sec�ons of anteri-
or part of the cell, showing origin and orienta�ons of roots and fibres, with a more clearly visualized le� root. (K–L) Serial 
transverse sec�ons showing localiza�on of the roots in the middle part of the cell. Scale bars: 200 nm. Af – ‘A’ fibre; b1 – 
basal body of the posterior flagellum; Bf – ‘B’ fibre; Cf – ‘C’ fibre; ga – Golgi apparatus; If – ‘I’ fibre; ir1 – inner por�on of le� 
root; ir2 – inner por�on of right root; or1 – outer por�on of le� root; or2 – outer por�on of right root; PF – posterior flagel-
lum; r1 – le� root; r2 – right root; sa – singlet-associated fibre; sg – singlet root; vv – ventral vane of posterior flagellum.



Figure S2. Transmission electron micrographs of Agogonia voluta gen et sp. nov. (A–J) Serial transverse sec�ons of anterior part of the cell, 
showing origin and orienta�ons of roots and fibres, with a more clearly visualized right root. (K–M) Serial transverse sec�ons showing localiza-
�on of the roots in the middle part of the cell. Scale bars: 300 nm. Af – ‘A’ fibre; b1 – basal body of the posterior flagellum; Bf – ‘B’ fibre; Cf – 
‘C’ fibre; f – dorsal fan microtubules; If – ‘I’ fibre; ir1 – inner por�on of le� root; ir2 – inner por�on of right root; or1 – outer por�on of le� 
root; or2 – outer por�on of right root; PF – posterior flagellum; r1 – le� root; r2 – right root; sa – singlet-associated fibre; sg – singlet root.
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Figure S3. Maximum likelihood tree based on the dataset from Lax et al. 2018. The tree was reconstructed using 350 conserved proteins, 
41 species, and 112,726 conserved amino acid positions, it was inferred with IQ-TREE using the PMSF approximation of the model 
LG+C60+F+R7 and ultrafast bootstrap as statistical support (shown over the branches).
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Figure S4. Bayesian inference tree based on the dataset from Lax et al. 2018. The tree was reconstructed using 350 conserved proteins, 41 
species, and 112,726 conserved amino acid posi�ons, it was inferred with Phylobayes using the CAT-GTR model and bayesian posterior 
probabili�es as sta�s�cal support (shown over the branches).
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Figure S5. Maximum likelihood tree based on the dataset from Lax et al. 2018. The tree was reconstructed using 350 conserved proteins, 
34 species (with the short-branching species Trimas�x pyriformis as only representa�ve of Metamonada), and 112,726 conserved amino
acid posi�ons. It was inferred with IG-TREE using the PMSF approxima�on of the model LG+C60+F+R7 and ultrafast bootstrap as sta�s�cal
support (shown over the branches).  
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Figure S6. Maximum likelihood tree based on 14 conserved mitochondrion-encoded proteins. The tree was reconstructed using 
25 species and 4,663 conserved amino acid posi�ons. In was inferred with IQ-TREE using the PMSF approxima�on of the model 
LG+C60+F+R7 and ultrafast bootstrap as sta�s�cal support (shown next to the branches)
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YP_009364296.1 Ophiocordyceps sinensis

AAF81678.1 Galdieria sulphuraria

AMP43473.1 Scherffelia dubia

Agogonia voluta FlipomonasEX4 orf291

WP_038663527.1 Pseudomonas stutzeri AHY44373

WP_013334973.1 Cyanothece sp.

YP_007317168.1 Monomorphina aenigma ca 

QTZ98227.1 Suaeda sp.

AAX39426.1 Aspergillus fischeri

Euteptia viridis

CAD86009.1 Nitrosomonas europaea 

BAM65728.1 Ophioderma pendulum

KJS86190.1 Desulfosporosinus sp. BICA1-9

WP_047039802.1 Klebsiella aerogenes

BCA80734.1 Desulfuromonas sp. 

UBK11777.1 Arctostaphylos glauca

YP_010156054.1 Cumathamnion serrulatum

Euglena viridis

GHO68068.1 Ktedonobacter sp. SOSP1-52

MBN1621485.1 Endomicrobiales bacterium

WP_048820140.1 Streptomyces ipomoeae

WP_015183188.1 Microcoleus sp.

 Euglena archaeoplastidiata isolate MI 67 

WP_009787766.1 Lyngbya sp.

AXS77394.1 Fallopia mul flora

WP_195904139.1 Microvirga lotononidis

Eutreptiella sp. CCMP1594

Eutreptiella sp. CCAC1914

YP_009994956.1 Sorbus aucuparia

WP_020607428.1 Spirosoma spitsbergense

CDX00017.1 Desulfitobacterium hafniense

WP_193872391.1 i

AMM75962.1 Trichosanthes cucumerina

WP_067639244 a

Lepocinclis tripterix MI101

WP_019070647.1 Streptomyces hokutonensis

SEG72595.1 Bacillus sp 

WP_048122254.1 Methanosarcina vacuolata

Euglena viridis

WP_018560494.1 Streptomyces sp.

YP_009317067.1 
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Figure S7. Maximum Likelihood tree of the diversity of maturases based on 
Maciszewski et al. 2022, with addi�onal sequences from Bacteria, Archaea, mito-
chondria and plas�ds, for a total of 452 sequences and 1,236 amino acid posi�ons.
The tree was reconstructed under the VT+F+R8 model as per BIC. Numbers on branches
are ML ultrafast bootstrap values.

matR


