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Fig. 2. Diagrammatic tree of the order Arcellinida and single-marker phylogenetic trees placing
the P10K941 isolate. A. Diagrammatic tree of the order Arcellinida based on the phylogenomic tree
from Porfirio-Sousa et al., 2024. Abbreviations: Vonust., Volnustoma; Exc., Excentrotoma. B.
Phylogenetic tree using SSU, a more conserved marker, showing phylogenetic affinity between the
P10K941 isolate and .$/0""1%)'("5165&3% C. Phylogenetic tree using COI, a more variable
mitochondrial marker, showing phylogenetic affinity between the P10K941 isolate and .$/0"'1% sp.
Support values are reported as SH-aLRT / UFBoot, with values =80/95 considered indicative of strong
support. For clarity, high-support values are omitted in this figure, except for key nodes related to
$/0"™1% or those delimiting the infraorders, which are shown in bold. Support values are also omitted
for nodes above the one indicated by an arrow, which are mostly represented by flat branches. The
complete tree, including all support values, is shown in Supplementary Figs. 1 and 2.
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Fig. 3. Phylogenomic tree of Tubulinea. Phylogeny of Arcellinida and closely related Tubulinea
based on 227 genes (68,836 amino acid sites). The tree was initially built using IQ-TREE v. 3.0.1
under the ELM+C20+G4 model of protein evolution and further used to infer a posterior means site
frequency model using the ML model ELM+C60+G4+PMSF. Topological support was assessed by
100 MLRB replicates. The bar plots on the right side of the figure show the percentage completeness
of the dataset available for each taxon, based on the total number of genes and sites in our
phylogenomic tree matrix.


https://doi.org/10.1101/2025.08.20.671167
http://creativecommons.org/licenses/by/4.0/



https://doi.org/10.1101/2025.08.20.671167
http://creativecommons.org/licenses/by/4.0/

Arcellinida

Euamoebida

}

B

95.1/95

Glutinoconcha

Organoconcha Hyalospheniformes EXc

26.904

P10K-MW-000941 i i
—{s28789 ‘Argynnia 6 00631083.1 COI incertae sedis

sLe/5%; P1OK-MW-000530 Galeripora sp.
Galeripora sp. SRR26595467
Risaro:) naradrs MW960404

Sphaerothecina

mghysochils ariscola 19366069.1 PR2

P10K-MW-0

Argynnia dentrstoma EU392158.1 PR2
'10K-MW-001073 Netzelia sp.

SSU incertae sedis
Sphaerothecina

Netzelia tuberspinifera spinose KM975700.1
P10K-MW-000267 Netzelia sp.
P10K-MW-000282 Netzelia sp.
Netzelia oviformis 1Q366068.1 PR2
L0KCMW-000403 Netzeha sp.

PLOK-MW- 000560 Netzela
W-000443 Neteelia sp.
P1OK- MW 001072 Netzelia sp.
Netzelia gramen Jstsosa 1PR2

P10K-MW-000254 Arcella

Arcella hemisphaerica EU273445 1PR2

P10K-MW-000444 Arcella

Arcelia viigaris HMB53762.1 PR2

88.3/90

Arcella uspiensis KY2
Galeripora sp. SRR26595467
yclopyis <p. SRR26595457
PLOCMW CO0=DE TR R

99.6/100

Apodera vas EU392

Neoeis oganitorms. 25021551 PRZ
apilio EU3921

VR

100/108 | ool areste HM0S0A13 2 PR
o 53, Planocarina carinata SRX5254815
Quadrulella symmetrics 1519511.1 PR2
K-MW-000314 Centropyxidae
PLOK-MW-000262 Centropyxidae
PLOK-MW-000315 Centropyxidae
88.2/93L Centropyxis sp. SRR8447772 Excentrostoma
Centropyxis aculeata SRR8447770
ryptodifflugia operculata JF694280.1 PR2:
hryganella acropodia MT274321.1
Phryganella paradoxa MF497375.1 PR2.
Pyxidicula operculata JF694284.1
Mirochlamys patels SRRS447784
Microcorycia falva SRR265954: Organoconcha
Mirocory i seuiests SRR26403454
bryora F1705343.1 PR2

Spumochlamys perforata F1705338.1 PR2
maeba proteus AJ314604.1 PR2
Chaos nobile AJ314606.1 P
Copromyxa protea 1Q271677. Fora

Euamoebida (outgroup)

s

EERTEY
R

Galeripora MW960387.1
Ga/enpora po/ypara MW960380
10

DrFﬂugra bryophila SRR5396439
o3 Difugia nodosa 07 0Q631085
ifflugia pynformls 0OL54915:
Zvioven Sp. OL549139
S vevios erpl o

Sphaerothecina

ks ""Arce//a cf. vulgaris MW960390.1

Arcella conica MW960401
[-.P10K-MW-000261 Arcella sp.
#10K-MW-000310 Arcella sp.
P10K-MW-000516 Arcella sp.
Arcella uspiensis SRR5396453

P10K-MW-000532 Arcella sp.

)398..
- 2 Centropyxidae
genrmpyxrs blatta 0Q6310
RN 000335 Contropyxidae
- P1OK-MW-000313 Centropyxidae
Plagiopyxis callida 124 OL549126.1
Centropyxis aculeata OL549142
Centropyxis sp. SRX5254816
Awerintzewia sp OL549135
Golemanskia viscidula OL549128
Buflinularia gracilis OL549123
7, PLOK-MW-000447 Phryganella sp:
“bhryganelia cf. acropodia SRR2659547
Phrygansl!a acropodia A SRR26595477
Cryplodiffiugia operculala SRR539¢

Excentrostoma

Cylindrifflugia acuminata 0L54914s Cyl
Hslsopera sylvatica SRR844]
Heleopera sphagni SRRB447775
~Fleleopera lucida SRR26595486

P10K-MW-000430 Quadrulella sp.
P10K-MW-000427 Quadrulella sp.
P10K-MW-000426 Quadrulella sp.

Quadrulella texcalense MF581577

Hyalospheniformes

sda/moe T
Badaungiella /agemformrs IN849065
ierocorycia acueata SRX22296413
rochlamys patella SRX5254802

Spumoch/amys sp. SRX22296405 Organoconcha
Spumochlamys bryora SRX22296404
Pyxidicula operculata SRR8447777
Saccamoeba sp. LC102286
o, artmannelia cantabrigiensis LC102285
Copromyxa sp. LC102283

Euamoebida (outgroup) —
Copromyxa protea LC102284


https://doi.org/10.1101/2025.08.20.671167
http://creativecommons.org/licenses/by/4.0/

_EArcella uspiensis I
Galeripora sp. I
Cyclopyxis lobostoma i I
0.2 Netzelia sp Sphaerothecma —
Netzelia lobostoma —_—
Difflugia cf. capreolata e
Cyclopyxis sp. Lo e
A ‘t t P10k941 isolate ;- Pyrumthecina infraord. nov. (&) -
T i ) L E—
E". [—
= —
i I
N a ked 00| Centropyxis aculeata . ; g > o
Centropyxis sp. EXCEntrOStQm‘ o] = -
* P 1 O k d at a Hyalosphenia elegans = O m=—
Hyalospi ia papilio o m —
Unidentified Hyalospheniformes | h " =5 - - I
Quadrulella symmetrica Hvalos eniformes Q —
Nebela tincta b P I
Planocarina carinata - E—
Heleopera sphagni Vol . [
Heleopera sylvatica olnustoma Q [
Heleopera lucida m I
Microcorycia aculeata L
Microcorycia sp. _—
Microchlamys patella I
. cgpumochlamys bryora Organoconcha —
L—— sSpumochiamys sp. |
Pyxidicula operculata I
Cryptodifflugia I
Phryganella para -
100 P paradoxa _—
i dghryganella acropo _-_
Phryganella cf. -
5 della sp. I
b 100 Ptolemba bulliensi: . =
100 — Amoeba proteus Euamoebida t’ —
Copromyxa protea |
100 Flabellula citata . I
- Rhizamoeba saxonica Leptomyxida |/ m——
oo Amphizonella sp. [
Diplochlamys sp. P —
o o [richosphaerium sp. KSS COI’yCld|a I
— Trichosphaerium sp. MMETSP0405 I
Vermamoeba vegmiforrgis}Vermamoeb|dae Outgroup MatrixGCOVerage E—
tog Echinamoeba exudans . . EEE Gene-wise |
1o Micriamoeba sp.Jp EChinamoebidae t il ———
o 0% 50% 100%

eauljnqny


https://doi.org/10.1101/2025.08.20.671167
http://creativecommons.org/licenses/by/4.0/

