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Table S1: Main environmental features of the SAG samples send to sequencing:

Supplementary Tables

TARA Depth Temp. Oxygen Salinity Chlorophyll
SAG station Coordinates Date (m) (°C) (umol/kg) (psu) (mg Chl/m3)
18.5918°N
MB1 39 66.6220°E 18-3-2010 54 26.8 193.4 36.3 0.1
0.6625° S
MB2 46 73.1610°E 15-4-2010 55 30.1 185.7 35.1 0.12
14.5536° N
MB4 41 70.0128°E 30-3-2010  58.2 271 148.3 36.5 0.48
Table S2: Read information and genome statistics from the assemblies performed in each SAG
Assembly Largest LAST
Number length scaffold Number of mapping
SAG | Assembly of reads (Mb) CoverageJr N50 L75 (bp) scaffolds* (%)=
Downsampling 10%  3.04E+06 7.61 15X 3,214 1,554 83,973 4,173 86.4
Downsampling 30%  9.13E+06 11.2 44X 4911 1,561 91,668 4,933 87.3
MB1 Downsampling 50%  1.52E+07 12.94 73X 5,256 1,787 106,725 5,339 88.1
Downsampling 80%  2.43E+07 14.7 117X 5796 1,928 153,330 5,706 88.5
Downsampling 100% 3.04E+07 15.44 146X 5520 1,807 177,685 5,842 86.2
Final Assembly 3.55E+07 17.14 171X 7,754 1,613 212,553 5,959 87.9
Downsampling 10%  2.44E+06 0.98 12X 3,287 194 20,826 526 100.0
Downsampling 30%  7.33E+06 1.44 35X 4,682 230 20,71 687 100.0
MB2 Downsampling 50%  1.22E+07 1.69 59X 5,016 240 26,431 759 99.3
Downsampling 80%  1.95E+07 1.96 94X 4,873 286 25,897 888 97.9
Downsampling 100% 2.44E+07 2.05 117X 4,631 301 25,221 898 95.6
Final Assembly 2.99E+07 2.49 143X 7,086 380 27,988 1,212 97.7
Downsampling 10%  3.40E+06 3.15 16X 3,023 661 54,571 1,768 75.7
Downsampling 30%  1.02E+07 4.79 49X 4,086 766 101,831 2,331 81.2
MB4 Downsampling 50%  1.70E+07 5.59 82X 4,492 804 107,734 2,538 78.9
Downsampling 80%  2.72E+07 6.5 131X 5,231 835 86,610 2,788 79.9
Downsampling 100% 3.40E+07 6.98 163X 5,498 844 93,263 2,852 80.9
Final Assembly 3.87E+07 7.78 186X 4,585 850 96,989 3,062 80.8

TTimes that the genome of Monosiga brevicollis is covered by the given number of reads
*Scaffolds bigger than 500 base pairs
Q Percentage of assembly positions (including contaminant scaffolds) that map with the reference genome of
M. brevicollis




Table S3: Summary of the 16SrDNA OTUs found in our SAGs including sequence information

from the first blast hit againts Genbank:

16S rRNA Accession Blast

OTUs SAG number Identity (%) Taxonomoy Environment

OTU_1 MB1, MB4  JQ800957 93 Uncultured Freshwater soil

OTU 2 MB1 JQ684177 99 Alpha-Proteobacteria  Parasite/Symbiont

OTU_3 MB1 JX317612 99 Bacteriodetes Freshwater

OTU 4 MB1, MB2 LC132814 98 Polynucloebacter Freshwater

OTU_5 MB2 KP949435 90 Uncultured Parasite/Symbiont

OTU_6 MB2 JX493275 98 Uncultured Soil

Methylobacterium

oTu_7 MB2 LC191539 100 oryzae Parasite/Symbiont
Delta proteobacteria,

OTU_8 MB1 AM936357 98 Desulfuromonadales Sail

Table S4: Single-amplified genomes source and technical information

SAG SAG TARAID Station Cp* (h) Sequencing
MB1 AB196_C23_CHOA_H 39 8.6 Yes
MB2 AB535_D16_CHOA_H 46 6.12 Yes
MB3 AB241_P18_CHOA_H 41 12.18 No
MB4 AB536_M05_CHOA_H 41 14.97 Yes

*The number of hours to reach above the background fluorescence threshold during WGA
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Supplementary Figure S1. Tetranucleotide frequency analyisis represented in an ESOM map.
Each scaffold window (<5Kb) is represented by a dot. Dot color marks the scaffold classification.
Scaffolds in each assembly were separated corresponding to M.brevicollis: MB1 (red), MB2 (purple),
MB4 (Garnet) and the Pooling (dark orange); and corresponding to contaminants: MB1 (white), MB4
(light blue), Pooling (light green). MB2 contaminat scaffolds were smaller than 10kb, then excluded
for the analysis. Note that dots from different colors have a pattern surrounded by high differences of
tetranucleotide frequency (represented in brown/white, scale bar below), where contaminant and
M.brevicollis scaffolds are separated.
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Supplementary Figure S2. GC content distribution. GC content distribution in each final assembly
(left) and the distribution after removing contaminant scafolds (right)
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Supplementary Figure S3. Average nucleotide identites among different SAG assemblies and

the genome of M.brevicollis. Each average nucleotide identity (ANI) was calculated from both genomic
perspectives of the pair (see methods). The column indicates under which coordinates of the given
assembly the ANI was calculated. ANI values were obtained through BLASTn alignments, performed
with the following thresholds: identity >70% evalue < 10-5.



Supplementary Figure S4. Synteny of the pooling assembly and the reference genome of M.brevicollis.
Both figures a) and b) represent the synteny of the pooling (left) and the Monosiga brevicollis (right). Note that
M.brevicollis scaffolds are depicted with dark and light brownish green, representig the coding regions (light)
and the non-coding regions (dark) of the reference genome. Each plot shows one scaffold of the genome of

M. brevicollis, CH991549 (a) and CH991546 (b). The pooling assembly contains shorter scaffolds that align
with the longer scaffold of the reference genome. However they do not cover all the positions from the reference
genome. The scaffolds from the pooling that do not present internal inversions compared with M.brevicollis
genome are depicted in green (in light same direction, in dark the scaffold is oriented backwards). In a) there are
not internal inversions events, however in b) there are scaffolds from pooling assembly that present internal
inversions, they are depicted in red (backwards orientation) and in orange (same orientation than the reference
genome). The length of the scaffolds is expressed in kb.



100/98

Lottia gigantea
Capitella teleta
Tribolium castaneum
Daphnia pulex
0Branchiostoma floridae
Xenopus tropicalis
Saccoglossus kowalevskii
Acropora digitifera
Nematostella vectensis
Clytia hemisphaerica
Hydra magnipapillata
Trichoplax adhaerens
Sycon coactum
Amphimedon queenslandica
Oscarella sp.

99.7/87

Mnemiopsis leidyi
Salpingoeca rosetta
Salpingoeca infusionum
SAG MB1

Didymoeca costata
Helgoeca nana
Salpingoeca punica

Myilnosiga fluctuans
Salpingoeca kvevrii

Capsaspora owczarzaki

99.9/100

1007100 Ministeria vibrans
100/1 007 Ichtyophonus hoferi Washignton
100/100 )
100/100 Ichtyophonus hoferi Alaska
100/100 Amoebidium parasiticum
100/100 Creolimax fragantissima
100/100 Sphaeroforma artica
Abeoforma whisleri
59.5/90100/100 Pirum gemmata
99 4787 Sphaerothecum destruens
’ 100/100 |Corallochytrium limacisporum Hawaii
Corallochytrium limacisporum India
Mucor cicinelloides
100/100 Rhizopus oryzae
1007100 Phycomyces blakesleeanus

— 100/100

100/10

99.3/96]

98.2/97/

100/100

89/96 Lichtheimia hyalospora

100/1 Morteriella alpina

Morteriella verticillata
Rhizophagus irregularis
Saitoella complicata
Sclerotinia sclerotiorum
Schizosaccaromyces pombe
Phanerochaete chrysosporium
Cryptococcus neoformans
Ustilago maydis
Coemansia reversa
Conidiobolus coronatus
Piromyces sp.
Gonapodya prolifera
Spizellomyces punctatus
Batrachochytrium dendroabatidis
Blastocladiella emersonii
Catenaria anguillulae
Allomyces macrogrynus

100/100

Encephalitozoon intestinales

,—| 100/100
100/100

100/96

‘Antonospora locustae
Nematocida parisii

100/100

100/100

Rozella allomycis
Nuclearia sp. ATCC 50694
Fonticula alba

100/100|

—199.7/98

1007100 Breviatea anathema

100/100 Subulatomonas tetraspora

Pygsuia biforma

100/100]

Thecamonas trahens

—| 100/100 )
Manchomonas bermudensis

100/100 Dictyostelium descoideum

Dictyostelium purpureum

100/100

100/100
85.8/97

100/100

Dictyostelium fasciculatium
1007700 Polysphondylium pallidum
Physarum polycephalum
Acanthamoeaba castellanii

Vermamoeba vermiformis

Naegleria gruberi
Bodo saltans

100/100
100/100

100/100

100/100

Nutomonas longa
Selangiella moellendorffi
Volvox carteri
Phytophthora ramorum

0.3

Thalassiosira pseudonana

Supplementary Figure S5. Phylogenetic placement of the SAG MB1. Phylogenetic tree based on 82-taxa
matrix from our phylogenomic dataset plus the SAG MBI instead of M .brevicollis inferred by Maximum

likelihood under the LG+ I" free rate with 8 categories model. Split supports are bootstraps of single branch test

(SH-aLRT, left number) and ultrafast bootstraps (right number) calculated with IQ-TREE.
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Supplementary Figure S6. Phylogenetic placement of the SAG MB2. Phylogenetic tree based on 82-taxa
matrix from our phylogenomic dataset plus the SAG MB2 instead of M .brevicollis inferred by Maximum
likelihood under the LG+ I free rate with 8 categories model. Split supports are bootstraps of single branch test
(SH-aLRT, left number) and ultrafast bootstraps (right number) calculated with IQ-TREE.
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Supplementary Figure S7. Phylogenetic placement of the SAG MB4. Phylogenetic tree based on 82-taxa
matrix from our phylogenomic dataset plus the SAG MB4 instead of M .brevicollis inferred by Maximum
likelihood under the LG+ I free rate with 8 categories model. Split supports are bootstraps of single branch test

(SH-aLRT, left number) and ultrafast bootstraps (right number) calculated with IQ-TREE.
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Supplementary Figure S8. Phylogenetic placement of Monosiga brevicollis. Phylogenetic tree based on
83-taxa matrix from our phylogenomic dataset inferred by Maximum likelihood under the LG+ T free rate

Thalassiosira pseudonana

with 8 categories model. Split supports are bootstraps of single branch test (SH-aLRT, left number) and

ultrafast bootstraps (right number) calculated with IQ-TREE.
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Supplementary Figure S9. Phylogenetic placement of the SAGs and the reference genome of M. brevicollis.
Phylogenetic tree based on 82-taxa matrix from our phylogenomic dataset plus all the SAGs MB1, MB2, MB4 and
the reference genome of M .brevicollis, inferred by Maximum likelihood under the LG+ I free rate with 8 categories
model. Split supports are bootstraps of single branch test (SH-aLRT, left number) and ultrafast bootstraps (right
number) calculated with IQ-TREE.
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Jaccard values (0: no overlap; 1: complete overlap) in the color scale (top left). Annotation strategies
have been clustered based on pairwise Euclidean distances and a complete linkage clustering algorithm.
The reference annotation of M. brevicollis over each assembly is also included ( labeled “Mbre on ...”).
CT: trained with CEGMA proteins. ST: trained with complete SNAP predicted proteins.
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Supplementary Figure S11. Protein domains shared in each annotation.Venn diagram representing
shared domains among different annotations strategies on each assembly
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Supplementary Figure S12. Gene and protein domains shared among each assembly. Venn diagrams
representing shared predicted genes (left) and protein domains (right) among the different assemblies.
Annotation: Augustus trained with complete proteins predicted by SNAP.



