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Fig. S1. Taxonomic distribution of the most abundant OT

relative abundance across samples) in the oral cavity 

striped dolphin Stenella coeruleoalba 

 

 

 

S1. Taxonomic distribution of the most abundant OTUs at the phylum level (> 5% of 

relative abundance across samples) in the oral cavity of the common dolphin Delphinus delphis,

Stenella coeruleoalba and harbour porpoise Phocoena phocoena

 

 

Us at the phylum level (> 5% of 

Delphinus delphis, 

Phocoena phocoena. 



Fig. S2. Phylogeny of the common dolphin 

coeruleoalba, harbour porpoise 

based on the nucleotide sequence of their mitochondrial genes (A) 

the cytochrome c oxidase polypetide I and the cytochrome b, respectively. The alignment was 

performed with MAFFT version 7 

phylogenetic midpoint rooted trees were generated by using PhyML version 3.0 

2010), with 1000 bootstrap sets, the GTR (General Time Reversible) as the best

nucleotide substitution (evaluated by the W

estimated, 4 substitution rate categories, gamma distribution parameter estimated

starting tree, with optimization of topology, branch lengths and rate parameter. The DNA 

sequences used to create the tree were obtained from the Genbank database (

EF090638, EF090639, KF281612, EU139278 for 

EU557097, NC012053 for S. coeruleoalba

P. phocoena; KF570331, KF570319, KF570389, KF570350 for 

JX264661, JX264685, KC297740, DQ378146 for 

EU557097, NC012053 for S. coeruleoalba

KF570331, KF570319, KF570389, KF570350 for 

the sperm whale Physeter microcephalus

Bootstrap values presented as percentage are shown in the tree branches. 

 

 

Phylogeny of the common dolphin Delphinus delphis, striped dolphin 

, harbour porpoise Phocoena phocoena and bottlenose dolphin Tursiops truncatus

based on the nucleotide sequence of their mitochondrial genes (A) coi and (B) 

polypetide I and the cytochrome b, respectively. The alignment was 

performed with MAFFT version 7 (Katoh and Standley, 2013) and the maximum likelihood 

phylogenetic midpoint rooted trees were generated by using PhyML version 3.0 

h 1000 bootstrap sets, the GTR (General Time Reversible) as the best

nucleotide substitution (evaluated by the W-IQ-Tree tool (Trifinopoulos et al

estimated, 4 substitution rate categories, gamma distribution parameter estimated

starting tree, with optimization of topology, branch lengths and rate parameter. The DNA 

sequences used to create the tree were obtained from the Genbank database (

EF090638, EF090639, KF281612, EU139278 for D. delphis;  EF090641, EF090642

S. coeruleoalba; AJ554063, KF281686, KF281684, KF281676 for 

; KF570331, KF570319, KF570389, KF570350 for T. truncatus

JX264661, JX264685, KC297740, DQ378146 for D. delphis; KF691997, KF692016, 

S. coeruleoalba; AJ554063, PPU72039, EF093010 for 

KF570331, KF570319, KF570389, KF570350 for T. truncatus). The coi and 

Physeter microcephalus (accession AJ277029) were used as an outgroup. 

alues presented as percentage are shown in the tree branches.  

, striped dolphin Stenella 

Tursiops truncatus, 

and (B) cytb, coding for 

polypetide I and the cytochrome b, respectively. The alignment was 

and the maximum likelihood 

phylogenetic midpoint rooted trees were generated by using PhyML version 3.0 (Guindon et al., 

h 1000 bootstrap sets, the GTR (General Time Reversible) as the best-fit model of 

et al., 2016), kappa 

estimated, 4 substitution rate categories, gamma distribution parameter estimated, BIONJ 

starting tree, with optimization of topology, branch lengths and rate parameter. The DNA 

sequences used to create the tree were obtained from the Genbank database (coi gene: 

;  EF090641, EF090642, 

; AJ554063, KF281686, KF281684, KF281676 for 

T. truncatus; cytb gene: 

; KF691997, KF692016, 

; AJ554063, PPU72039, EF093010 for P. phocoena; 

and cytb sequences of 

(accession AJ277029) were used as an outgroup. 



Fig. S3. Canonical Correspondance Analysis (CCA) of the 

cetaceans sampled in this study and by Bik 

species (p-value = 0.001) of the sampled animal,

development stage of the specimen (p

group the samples according to the cons

comprises 3 groups: D. delphi

truncatus (n = 25). The constrained ordination in panel 

in this study in the northern Atlantic Iberian coast

coast (n = 27), as well as animals sampled by Bik 

9) and in the San Diego Bay

comprises 3 groups: adult (n = 28

ordinations were performed after subsampling 

sequences and at the genus 

panels, the species of the sampled animals 

phocoena (▲) or S. coeruleoalba

 

Canonical Correspondance Analysis (CCA) of the oral microbial communities of 

sampled in this study and by Bik et al. (2016), constrained according to (A) the 

= 0.001) of the sampled animal, (B) the location (p-value = 0.001)

development stage of the specimen (p-value = 0.001). The colour frames in 

group the samples according to the constrained variable. The constrained ordination in panel A 

D. delphis and S. coeruleoalba (n = 28), P. phocoena

The constrained ordination in panel B comprises 4 groups: animals sampled 

Atlantic Iberian coast (n = 11) and in the western 

, as well as animals sampled by Bik et al. (2016) in the Sarasota Bay, Florida (n = 

ay (n = 16), in the USA. The constrained ordination in panel C 

adult (n = 28), subadult (n = 12) and juvenile animals (n = 23

ordinations were performed after subsampling the OTU tables to even sequencing depth 

 level, with Hellinger transformation of the abundances. In both 

panels, the species of the sampled animals are represented by symbols: D

coeruleoalba (■) or T. truncatus (♦). 

 

 

microbial communities of 

constrained according to (A) the 

value = 0.001) and (C) the 

r frames in the CCA plots 

The constrained ordination in panel A 

P. phocoena (n = 10) and T. 

groups: animals sampled 

in the western Atlantic Iberian 

in the Sarasota Bay, Florida (n = 

The constrained ordination in panel C 

12) and juvenile animals (n = 23). All 

tables to even sequencing depth of 1019 

th Hellinger transformation of the abundances. In both 

D. delphis (●), P. 



Fig. S4. Canonical Correspondance

cetaceans sampled by Bik et al.

0.001) of the sampled animal,

colour frames in the CCA plots group the samples according to the constrained variable. The 

constrained ordination in panel A comprises 2

Florida (n = 9) and in the San Diego Bay (n = 16), in the USA. The c

panel B comprises 2 groups: adult

The ordinations were performed after subsampling the OTU tables to even sequencing depth of 

1019 sequences and at the genus level, with Hellinger transform

panels, the species of the sampled animals 

 

 

 

Canonical Correspondance Analysis (CCA) of the oral microbial communities of 

et al. (2016), constrained according to (A) the location

0.001) of the sampled animal, (B) the development stage/sexual maturity (p-value = 0.038

n the CCA plots group the samples according to the constrained variable. The 

rdination in panel A comprises 2 groups: animals sampled in the Sarasota Bay, 

Florida (n = 9) and in the San Diego Bay (n = 16), in the USA. The constrained ordinatio

groups: adult or mature (n = 14) and juvenile or immature

rdinations were performed after subsampling the OTU tables to even sequencing depth of 

1019 sequences and at the genus level, with Hellinger transformation of the abundances. In both 

panels, the species of the sampled animals is represented by symbols: T. truncatus

 

Analysis (CCA) of the oral microbial communities of 

the location (p-value = 

value = 0.038). The 

n the CCA plots group the samples according to the constrained variable. The 

groups: animals sampled in the Sarasota Bay, 

onstrained ordination in 

or immature animals (n = 11). 

rdinations were performed after subsampling the OTU tables to even sequencing depth of 

ation of the abundances. In both 

T. truncatus (♦). 



 

Fig. S5. Comparison of the oral microbiomes of cetaceans according to the animal species, after 

normalizing the number of sampled animals. Panel 

Analysis (CCA) (p-value = 0.001) 

species (as the average observed OTUs and Shannon diversity index of each sample), including 

all Delphinus delphis (n = 18), 

samples (Figure 1 in the manuscript)

duplicate, after randomly normalizing the

obtained after subsampling the OTU table to even sequencing depth and at the bacterial species 

level, with Hellinger transformation o

group the samples according to the constrained variable. The major contributions of the “host 

species” variable are shown as % in the first and second component of the CCA plot (CCA1 and 

CCA2, respectively). The significance of the

Wallis chi-squared test followed by pairwise Wilcoxon test between groups (

significant). 

 

Comparison of the oral microbiomes of cetaceans according to the animal species, after 

normalizing the number of sampled animals. Panel a shows the Canonical Correspondence 

value = 0.001) and the richness and diversity measures calculated

species (as the average observed OTUs and Shannon diversity index of each sample), including 

(n = 18), Phocoena phocoena (n = 10) and Stenella coeruleoalba

(Figure 1 in the manuscript). Panel b and c show the same analysis

normalizing the size of each group to 10 animals. The CCA plots were 

after subsampling the OTU table to even sequencing depth and at the bacterial species 

level, with Hellinger transformation of the abundances. The colour frames in both CCA plots 

group the samples according to the constrained variable. The major contributions of the “host 

species” variable are shown as % in the first and second component of the CCA plot (CCA1 and 

The significance of the alpha-diversity metrics was tested with Kruskal

squared test followed by pairwise Wilcoxon test between groups (n.s, statistically not 

Comparison of the oral microbiomes of cetaceans according to the animal species, after 

shows the Canonical Correspondence 

diversity measures calculated between 

species (as the average observed OTUs and Shannon diversity index of each sample), including 

Stenella coeruleoalba (n = 10) 

same analysis performed in 

. The CCA plots were 

after subsampling the OTU table to even sequencing depth and at the bacterial species 

f the abundances. The colour frames in both CCA plots 

group the samples according to the constrained variable. The major contributions of the “host 

species” variable are shown as % in the first and second component of the CCA plot (CCA1 and 

diversity metrics was tested with Kruskal-

n.s, statistically not 
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