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Supplementary Fig. 1. a. Shannon diversity (entropy) of Endozoicomonadaceae communities in 
Pocillopora, Porites and Millepora in relation to Endozoicomonadaceae relative abundance. b. 
Relative abundance of the most abundant bacteria families averaged per site.  



 

 
Supplementary Fig. 2. Kendall correlations between coral phylotypic biomarkers and ASV 
abundance in Pocillopora and Porites. Symb.cm2: Symbiodiniaceae content per coral surface, 
nmol.mg.P: protein carbonylation per coral mg of protein, eq.1uM.Trolox.mgP: total antioxidant 
content per coral mg of protein, mg.prot.cm2: protein content per coral surface, Au.mg.P: protein 
ubiquitination per coral mg of protein, Symb.mg: Symbiodiniaceae content per coral mg of protein. 
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Supplementary Fig. 3. Distance tree of 71 concatenated genes from MAGs obtained from the Tara 
Pacific expedition and references from the literature. MAGs from this study have TARA_ in their 
name. The origin of the MAGS is indicated by a colour code. The black and grey code differentiate 
the different hosts. 
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Supplementary Fig. 4. Heatmap showing the pairwise average amino acid identities (AAI) (a) and 
average nucleotid identity (AAI)(b) between MAGs obtained in this study (TARA_) and others 
from the literature. Completude, GC content, origin of the MAGs are indicated. Geometric symbols 
differentiate the corals' genetic lineages. MAGs are grouped according to their phylogeny.   
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 
 
Supplementary Fig. 5. Distance tree of the most abundant Endozoicomonadaceae 16S rRNA 
ASVs found in Pocillopora, Porites and Millepora. The proportion of the coral host genetic lineage 
in which they were found is indicated as barre charts.  
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Supplementary Fig. 6. Coral host genetic lineages, and abundances of 16S rRNA ASVs, mOTUs, 
Symbiodiniaceae ITS2 ASVs in Pocillopora (a), Porites (b) and Millepora (c).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Fig. 7. Distribution and abundance profiles of Endozoicomonadaceae in 11 islands 
through the Pacific Ocean in Pocillopora, Porites and Millepora based on mOTUs (OTUs based on 
10 marker genes)(a) and mTAGs (16S rRNA genes extracted from metagenomes)(b).  
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Supplementary Fig. 8. Heatmap showing the potential metabolisms present in the different 
Endozoicomonadaceae species and lineages from this study (a), and compared with MAGs from the 
literature (b).  
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b. 
Supplementary Fig. 9. Heatmap showing the presence of genes associated to the metabolisms of 
biotin (vitamin B7), riboflavin (B2), folate (B9), and thiamine (B1) in  Endozoicomonadaceae 
MAGs from this study (TARA_) and others (a), and in the coral hosts (b). Colours indicate the 
pathway completeness. 
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Supplementary Fig. 10. Heatmap showing the presence of genes associated to production of 
different amino acids in  Endozoicomonadaceae MAGs from this study (a) and from their coral 
hosts (b). Colours indicate the pathway completeness. 
 
 
 
 
 
 
 
 
 
 



 
 

 
Supplementary Fig. 11: Transformation-based principal component analysis (PCA) based on 
carbohydrate-active enzymes (CAZymes) composition of the Endozoicomonadaceae MAGs. Only 
CAZymes family with vectors longer than the equilibrium contribution are displayed. 
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Supplementary discussion 
 
Endozoicomonadaceae phylogeny 
 
The 24 Endozoicomonadaceae MAGs constructed from our cross-Pacific sampling of coral 
reefs allowed us to describe three new Endozoicomonadaceae species: Ca. Endozoicomonas 
milleporae, Ca. Endozoicomonas pocilloporae, and Ca. Parendozoicomonas poritae. 
Following established rules, the name of the species corresponds to the host coral genus. The 
three new Endozoicomonadaceae species add to the 16 species of Endozoicomonadaceae 
defined to date1. Within the Endozoicomonadaceae family, four species that we describe fall 
within two genera: Parendozoicomonas and Endozoicomonas. The Endozoicomonas genus 
was first described by Kurahashi and Yokota2 as a γ-proteobacterium isolated from the sea 
slug Elysia ornata, named Endozoicomas elysicola. This new genera appeared to be related to 
the genus Zooshikella. In the following years, 11 new species of Endozoicomonas were 
described after being isolated from different invertebrate marine hosts such as ascidians3, 
bivalves4, coral5–8, fish9 and sponges10–13. The genus Parendozoicomonas was recently 
proposed by Bartz et al.14 to include a new species (Parendozoicomonas haliclonae) 
including two new strains (S-B4-1UT and JOB-63a) isolated from a marine sponge of the 
genus Haliclona, based on 16S rRNA gene and whole genome analysis. Our study adds a 
second species to the Parendozoicomonas and reclassifies the MAG Plut_88861 from a 
Porites lutea15 as Parendozoicomonas (originally classified as Endozoicomonas). The 
Endozoicomonadaceae family also includes the Kistimonas genus that was not detected 
among our MAGs. Kistimonas was first described by Choi et al.16 with Kistimonas asteriae, 
isolated from the starfish Asterias amurensis. A total of  four new species of Kistimonas were 
subsequently described from clams17, ribbon worm18, marine sponge19 and sandworm20. 
Lately, a fourth genera was proposed within the Endozoicomonadaceae family: 
Sansalvadorimonas first isolated from the marine sponge Verongula gigantea11. Recently, 
Liao et al.21 proposed to transfer the family Endozoicomonadaceae to a novel family, which 
would be named Zooshikellaceae, comprising four genera: Endozoicomonas, Kistimonas, 
Parendozoicomonas and Zooshikella. The reclassification was supported by core-genes, 
genes markers and 16 rRNA analysis. The Zooshikella genus does not comprise host 
associated bacteria as it comprises at the moment three species Z. ganghwensis22, Z. rubidus23 
and Z. marina24, which were isolated from sediments, beach sand and tidal flat sediment. The 
new classification remains a matter of debate since the Genome Taxonomy Database (GTDB) 
includes the genera Aestuariirhabdus and Zooshikella in the novel family Zooshikellaceae 
and Li et al. did not include, Spartinivicinus and Aestuariirhabdus in their phylogenetic 
study1. Our study support the existence of a well-defined bacteria family named 
Endozoicomonadaceae, which is now composed of four genera, Endozoicomonas (14 
species), Parendozoicomonas (two species), Sansalvadorimonas (one species) and 
Kistimonas (three species). 
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