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Supplementary Figure 1. Microbial composition based on ribosomal genes obtained from the
metagenomes from the Antarctic sponge- associated and SW communities. Taxonomic composition
was assigned to phylum level based on the Lowest Common Ancestor algorithm (LCA), implemented
in MEGANS. Taxonomic classification for Bacteria/Archaea is shown in (a) and for Eukarya domain in

(b).



Bacteria/Archaea

Thaumarchaeota(F);NA(C)-Nitrosopumilus
Actinobacteria(F);Actinobacteria(C)-Mycobacterium
Actinobacteria(F);Actinobacteria(C)-Streptomyces
Bacteroidetes(F);Flavobacteriia(C)-Flavobacterium
Bacteroidetes(F);Flavobacteriia(C)-Polaribacter
Firmicutes(F);Bacilli(C)-Bacillus
Firmicutes(F);Bacilli(C)-Paenibacillus
Firmicutes(F);Clostridia(C)-Clostridium
Nitrospinae(F);Nitrospinia(C)-Nitrospina
Proteobacteria(F);Alphaproteobacteria(C)-Bradyrhizobium
Pr ia(F);Alphapr ia(C)-Candidatus_Pelagibacter
Pr b ia(F);Alphapr b ia(C)-Mesorhizobium
Proteobacteria(F);Alphaproteobacteria(C)-Planktomarina
Pr ia(F);Alphapr ia(C)-Rhizobium
Proteobacteria(F);Alphaproteobacteria(C)-Roseovarius
Proteobacteria(F);Alphaproteobacteria(C)-Sphingomonas
Proteobacteria(F);Betaproteobacteria(C)-Burkholderia
Proteobacteria(F);Betaproteobacteria(C)-Methylotenera
Proteobacteria(F);Betaproteobacteria(C)-Nitrosomonas

Pr ia(F);Gammapro ia(C)-Candid _Thioglobus
Proteobacteria(F);Gammaproteobacteria(C)-Cycloclasticus
Pr ia(F);Gammapr ia(C)-Halomonas

Proteobacteria(F); Gammaproteobacteria(C)-Pseudomonas
Proteobacteria(F);Gammaproteobacteria(C)-Thioalkalivibrio
ia(C)-Vibrio

Pr ia(F);Gammaprc

]
I
R &
\\\0" &"'oc >
@*“ &
o
v

Eukarya

0 02 04 06 08
Relative abundance

Alveolata(NR)-Dinophyceae(C)-Symbiodinium
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Alveolata(NR)-Spirotrichea(C)-Stylonychia
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Supplementary Figure 2. Microbial composition at genus level from the Antarctic sponge- associated
and SW communities. Taxonomic classification for Bacteria/Archaea is shown in (a) and for Eukarya

domain in (b).
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Supplementary Figure 3. Fungal microbial composition at genus level of the Antarctic sponge-
associated and SW communities. (a) Relative abundance of fungal groups and (b) shared and unique
fungal genera found in the metagenomes.
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Supplementary Figure 4. Relative abundance of SEED categories between the Antarctic sponge-
associated and SW communities. Classification of proteins annotated for Myxilla sp. and L. antarctica
microbiomes and for the SW metagenome.
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Supplementary Figure 5. Synteny analysis for the cluster of key genes related to the 3HP/4HB cycle
from the L. antarctica microbiome. The schematic representation shows the comparison of the contigs
generated from the L. antarctica microbiome and five genomes belonging to Nitrosopumilus sp. Key
genes are shown in orange. Percent of identity are shown above each cluster of genes analyzed.
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Supplementary Figure 6. Synteny analysis for the cluster of key genes related to ammonia oxidation
from L. antarctica microbiome. The schematic representation shows the comparison of the contigs
generated from the L. antarctica microbiome and five genomes belonging to Nitrosopumilus sp. Key
genes are shown in orange. Percent of identity are shown above each cluster of genes analyzed.



