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Supplementary Methodology
SM.1 Size exclusion chromatography
To assess chitin degradation features across C2 enrichment cultures, chitin powder was recovered from 5 mL of the enrichment cultures C2 (in triplicate) and from 5 mL of the negative control C- (in triplicate) by centrifugation (5 min at 2000 rpm), followed by two washing steps of the pellet with MilliQ water. The pellet was subsequently dried in heating blocks at 70 °C (DRB200; Hach, USA) until reaching a constant weight. Then, the pellet was solubilized into chitosan. To deacetylate the chitin polymers, 1 mL of NaOH 50% was added to 10 mg of chitin (adapted from [1–3]). The reaction tubes were vortexed for 5 sec and then incubated at 60 °C for 1 day. Afterwards, the obtained chitosan was centrifuged (5 min at 7,000 rpm) and the chitosan pellet washed three times with MilliQ water.
SEC was performed at ~25°C using a combination of one pre-column PSS 10μ NOVEMA 3000  (8 mm diameter x 50 mm length; Polymer Standards Service GmhH, Mainz, Germany) and three columns 10μ NOVEMA 3000  NOVEMA MAX high (8 mm diameter x 300 mm length; Polymer Standards Service GmhH, Mainz, Germany) connected sequentially using an UHPLC system (Dionex Ultimate 3000, Sunnyvale) equipped with a refracting index sensor. The eluent, an aqueous solution of formic acid 0.03 % and NaNO3 0.05 M, was pumped in isocratic mode at a flow rate of 1 mL/ min. Injected samples contained all 1.5 mg of chitosan (processed upstream from chitin) dissolved in 1 mL of eluent. Linear pullulan with a range from 0.180 to 1020 KDa (ReadyCal-Kit Pullulan high from Polymer Standards Service GmhH, Mainz, Germany; Fig. S2A) was used as standard to calculate the regression equation to convert the obtained retention time into molecular weight of the chitosan polymer (which resulted from the conversion of chitin).

SM.2 Taxonomic composition
The final dataset containing abundance distributions of prokaryotic ASVs across all samples was used to generate stacked bar charts in multiple combinations to facilitate data visualization. All barplots were generated using the R packages phyloseq (v1.38.0; [4], dplyr (v1.8.6,[5]) and ggplot2 (v 3.4.0; [6]). 
SM.3 Alpha diversity
Alpha-diversity metrics were determined for prokaryotic communities of environmental samples and enrichment cultures using non-rarefied data, since rarefaction curves of all samples reached a plateau (data not shown), indicating that the prokaryotic diversity in each sample was exhausted with the sequencing depth employed. Observed prokaryotic richness (ASV counts) and diversity (Shannon-Wiener diversity index calculated from the abundance distributions of ASVs) were obtained for each sample using the estimate_richness function from the phyloseq package (v1.38.0; [4]). 
For the prokaryotic communities of environmental samples, boxplots representing observed richness (ASV counts) and the Shannon index were plotted using the qplot function from the ggpubr package (v0.5.0; [7]). The normality and homoscedasticity of the data were confirmed using Shapiro-Wilk and Levene tests, respectively, included in the car package (v3.1-1) in R [8]. Then, an ANOVA test was performed to check whether differences in alpha diversity measures between groups of samples were significant. If the ANOVA test was significant, a post-hoc Tukey test was then carried out to test for significant differences between pairs of groups. A repeated measure ANOVA test was conducted using the anova_test() function from Rstatix package [9] to determine whether differences in observed richness and Shannon diversity index between prokaryotic communities from the environmental samples and from the corresponding enrichment cultures PC, C1, C2 and C3 were significant. The repeated measure ANOVA makes the following assumptions about the data: i) no significant outliers and ii) normality of the data. All functions used to test the assumptions belong to the Rstatix package [9]. If the test was significant, post-hoc pairwise Tukey tests were conducted to test for significant differences in alpha diversity measures between the environmental samples and the corresponding preculture samples using the tukey_hsd() function from Rstatix package [9] in R. All statistical tests were performed in R version 4.1.2.
SM.4 Beta diversity analyses
Two beta diversity analyses were performed in this study: i) one to determine whether differences in prokaryotic community structure occurred among the environmental samples of each biotope under study (seawater, sediment, marine sponge and octocoral) and ii) one to determine whether such differences occurred between the enrichment cultures derived from each biotope and from each biotope replicate. For each analysis, the ASV data were first Hellinger-transformed (square root of ASV relative abundances). Then, a Bray-Curtis similarity matrix was calculated using the phyloseq package from R (v1.38.0; [4]). A Principal Coordinates Analysis (PCoA) was generated for each analysis to ordinate the samples based on the Bray-Curtis matrix. Ordination diagrams were drawn using the ggplot2 package (v 3.4.0;[6]) in R. 
To check for significant differences in prokaryotic community structure between environmental samples and/or enrichments cultures, a Permutational Analysis of Variance (PERMANOVA) [10] or a Welch MANOVA [11] was performed depending on the homogeneity of variance between groups of samples. First, a PERMDISP test was conducted to test for significant differences in dispersion between groups of samples using the betadisp() function from the vegan R package [10]. The PERMDISP test was also used to check whether the artificial selection procedure decreased the natural variation observed in the environment. If the PERMDISP test was non-significant, meaning that the dispersion between the groups of samples was similar, the PERMANOVA test was conducted, otherwise the Welch MANOVA test was conducted. The PERMANOVA test was performed on each Bray-Curtis distance matrix with 999 permutations in R using the adonis2 function from the vegan R package (v2.6-4;[10]). The Welch MANOVA test was conducted using the Wd Test function [43] from the MicEco package [12]. If the PERMANOVA/ Welch MANOVA test was significant, a Post Hoc test was performed using the function pairwiseAdonis::pairwise.adonis from the pairwiseAdonis R package (v0.4.1; [13]) to ascertain significant differences between pairs of groups.
For the analysis including only the environmental samples, ASVs that are the main contributors to community dissimilarities were identified with a Similarity Percentage (SIMPER) test on the Hellinger-transformed data using the PAST software (version 4.10;[14]). The 20 most differentiating ASVs were plotted in the PCoA graph.

Supplementary Results 
SR.1 Each biotope displays a different prokaryotic taxonomic profile at the phylum level
Total community DNA concentrations (ng/µL) ranged from 18.8 – 41.7, 18 – 21.4, 6.8 – 9.9 and 1.4 – 6.2 among the sponge, octocoral, sediment and seawater environmental samples, respectively. The V4 region of the 16S rRNA gene was successfully amplified and sequenced from all samples, resulting in 1076734 reads and a total of 4727 ASVs analysed from the environmental samples.
Marine sponge, seawater and sediment samples were dominated by multiple phyla compared with the octocoral samples which were largely dominated by Proteobacteria (hereafter called Pseudomonadota to follow the current bacterial nomenclature) (Fig.S2A). Moreover, all samples had only a few phyla with a relative abundance below 1 % (c. 5 % when pooled) (Fig.S2A). Although Pseudomonadota was a dominant phylum in all biotopes, its relative abundance differed between samples (c. 25 % in S. spinosulus, 55-80 % in E. labiata, c. 30 % in sediment and c. 45 % in seawater samples) (Fig.S2A). All biotopes were co-dominated by Bacteroidota at different relative abundances (c. 7 % in S. spinosulus, c. 30 % in E. labiata sample 2 and c. 20 % in sediment and seawater samples). S. spinosulus and seawater samples also shared two other dominant phyla: Actinobacteriota (15-25 % in S. spinosulus and c. 6 % in seawater samples) and Nitrososphaeorota (formerly Crenarchaeota) (7-20 % in S. spinosulus and c. 7 % in seawater samples). Some other dominant phyla were specific to one biotope. In the S. spinosulus samples, further dominant phyla were Acidobacteriota (15-25 %), Chloroflexi (10-25 %) and Gemmatimonadota (c. 7 %). In E. labiata, sample 2 was well represented by Planctomycetota reads (c. 4 %) while Spirochaetota reads were more prevalent in samples 1 and 3 (c. 2 %). Finally, in all sediment samples, Planctomycetota (c. 10 %), Desulfobacterota (c. 7 %) and Crenarchaeota (c.7 %) were among the most dominant phyla while Cyanobacteria (c. 12 %) and Thermoplasmatota (c. 6 %) ranked among the dominant phyla in seawater.
At the class level, host-associated microbial communities were also very different from each other and from their surrounding environment (Fig. S3). Two classes were shared among the four biotopes but with different relative abundances. This was the case with Gammaproteobacteria (i.e., 45-75 % - E. labiata; 12-20 % - S. spinosulus; c. 30 % - sediment; c. 20 % seawater) and Alphaproteobacteria (i.e., 10-45 % - E. labiata; c. 5 % - S. spinosulus; c. 3 % - sediment; c. 20 % - seawater). Some other classes were shared between the marine sponge biotope and its surrounding biotopes such as Nitrososphaeria (c. 5-18 % - S. spinosulus; c. 6 % - sediment; c. 9 % - seawater) and Acidimicrobiia (c. 2 % in each biotope). Moreover, Bacteroidia was shared between E.labiata and its surrounding environment (1- 30 % - E. labiata; 10-15 % - seawater; c. 20 % -sediment). Finally, some classes were dominant only in one biotope such as Spirochaetia in E.labiata, samples 1 and 3 (c. 2 %), Vicinamibacteria (Acidobacteria) and Thermoanaerobaculia (Acidobacteria) (c. 7.5 % and 3-15 % respectively) in the S.Spinosulus,  Polyangia (Myxococcota) in sediment (c. 2 %), and Thermoplasta and Cyanobacteria in seawater (c. 7 % and c. 15 % respectively).
SR.2 Sarcotragus spinosulus (marine sponge) and Eunicella labiata (octocoral) host similar ASV richness but distinct ASV diversity
Observed richness (ASV counts) and Shannon diversity indices (Fig. S2B) were significantly different across biotopes (ANOVA p-value < 0.05). However, prokaryotic communities from the marine sponge and octocoral samples assessed in this study had a similar ASV count (Tukey test, p-value > 0.05), even though their Shannon diversity indices were significantly different (Tukey test, p-value < 0.05) with higher values estimated for the marine sponge samples. Thus, the prokaryotic communities of the marine sponge samples have a greater evenness at the ASV level than those of the octocoral samples. The observed richness and Shannon index of the sediment samples were significantly higher than those of other biotopes (Tukey test, p-values < 0.05). Altogether, the host-associated prokaryotic communities were less rich and diverse than the ones of seawater and sediment (Tukey test, p-value < 0.05).
SR.3 Each biotope possesses a unique prokaryotic community structure at the ASV level
Principal Coordinates Analysis (PCoA) performed on the ASV profiles of the prokaryotic communities of environmental samples (Fig.S2C) showed a sharp separation of the four biotopes (marine sponge, octocoral, seawater and sediment) in the ordination diagram. This clustering pattern was statistically confirmed by a Welch MANOVA test (p = 0.001, pairwise adonis < 0.05), with the three replicates from each biotope forming well-delineated and distinct sample clusters. 
Among the 20 most differentiating ASVs (according to the SIMPER test), those classified as Endozoicomonas (ASV23), Aquimarina (ASV22), ASV belonging to the Class Alphaproteobacteria (ASV46 and 235) and ASV belonging in the family Arenicellaceae (ASV128) – were proximate to the E. labiata samples, illustrating their higher relative abundance in the octocoral host. Other ASVs such as Constrictibacter (ASV164), Subgroup 10 (Acidobacteriota, Thermoanaerobaculaceae) (ASV62 and 48) and ASVs only classified at high taxonomic ranks such as Anck6 (ASV146), Dadabacteriales (ASV78), Chloroflexi (ASV172), Rhodothermaceae (ASV90), Sphingomonadales (ASV120), subgroup 9 (Acidobacteriota, Vicinamibacteria) (ASV117) and Nitrosopumilaceae (ASV114) were proximate to S. spinosulus, illustrating their higher relative abundance in the marine sponge host. ASV39, affiliated with Nitrosopumilaceae was located between the octocoral and the marine sponge samples, illustrating its presence in both host-associated biotopes while not being detected in the surrounding environments (Table S3). Moreover, a Nitrosopumilus phylotype (ASV56) was shared between the seawater and the marine sponge samples. Some other ASVs classified as Clade Ia (Alphaproteobacteria) (ASV44) and Synechoccocus CC9902 (ASV34 and 32) were located between the seawater and the octocoral and marine sponge samples, being indeed present in these three biotopes. None of the 20 most differentiating ASVs clustered close to the sediment group, although some of the abovementioned ASVs (ASV56, 44, 34 and 32) occurred in the sediment as well (Table S3).

Supplementary Discussion
SD.1 The marine  sponge Sarcotragus spinosulus and the octocoral Eunicella labiata from the same vicinities select and maintain distinct prokaryotic communities
This is the first study to directly compare the prokaryotic communities of the marine sponge Sarcotragus spinosulus and the octocoral Eunicella labiata, which are characteristic organisms of the Atlanto-Mediterranean benthic fauna (Fig. S2). We strengthen previous findings by Hardoim et al. [15] and Keller-Costa et al. [16] on the distinctiveness of the prokaryotic communities of the two host organisms in comparison with their surrounding environments (seawater and sediment). Moreover, the prokaryotic communities of the two host species were distinct from each other, with specific prokaryotic taxa associated with either animal even though samples were collected close to each other. The prokaryotic communities of S. spinosulus displayed higher ASV diversity indices than the ones of E. labiata, even though the ASV richness of both communities were similar. We also observed higher richness of bacterial classes and phyla in association with S. spinosulus than with E. labiata. Taken together, these outcomes highlight higher dominance of prokaryotic taxa in E. labiata than in S. spinosulus, in agreement with previous evidences that, in the octocoral microbiome, few taxa dominate the community [17, 18]. Indeed, E. labiata prokaryotic communities were largely dominated by Pseudomonadota while in S. spinosulus multiple phyla co-dominated. This is congruent with previous observations of the E. labiata [16] and S. spinosulus [15] microbiomes. However, while Actinobacteria and Poribacteria were among the dominant phyla in S. spinosulus (c. 20 and 11 % relative abundance, respectively) according to the study conducted by [15], their estimated relative abundances were much lower in our study (c. 3 and 1 %, respectively). While such contrasting results can to some extent be attributed to the different sampling years, seasons, and locations employed in both studies, primer choice is likely an important factor underlying the observed differences, as primers recommended in the Earth Microbiome Project currently in use have been noted to underrepresent poribacterial abundances in natural settings [19]. Nevertheless, congruent with the current literature, the prokaryotic phyla found in association with S. spinosulus in this study typically rank among the dominant members of the microbiome of high microbial abundance sponges. The archaeal genus Nitrosopumilus, which currently belongs to the new validated phylum Nitrososphaerota (formerly Crenarchaeota, [20]) was found in this study as the dominant archaeon in association with S. spinosulus, congruent with the findings of [15]. Species in the genus Nitrosopumilus such as N. maritimus can grow chemolithoautotrophically by performing the first step of the nitrification process, which consists in aerobically oxidizing ammonia to nitrite [21], thus likely contributing to ammonia removal and nitrogen cycling within the marine sponge holobiont [22]. Congruent with and extending the trends observed at phylum and class levels, this study uncovered numerous ASVs specific to, or sharply enriched in, the prokaryotic communities of E. labiata and S. spinosulus (for details, see Fig. 1C and Table S3).
Supplementary figures
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Figure S1: SEC chromatograms computed by Chromeleon software. A) represents the standards of linear pullulans with the molecular weight of each peak indicated graphically, those were used to calculate the molecular parameters of the unknown samples starting from the retention time and signal intensity, B) represents the main region of the obtained chitin chromatograms (including molecular weights from 80 KDa to >1.000 KDa), defined as region 1. We report 3 cases: a native undigested chitin or negative control (black line); a sample in which the chitin was extensively degraded (SW3 pink line; Mn1 decreased compared to Mn1 of the control); finally a sample in which chitin was marginally degraded (OC1; blue line; Mn1 is similar to Mn1 the control). 
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Figure S2: Prokaryotic communities (bacteria and archaea) in the four natural biotopes: the marine sponge Sarcotragus spinosulus, the octocoral Eunicella labiata and their surrounding seawater and sediment. A) Taxonomic composition at the phylum level. For each biotope, phyla whose relative abundances were lower than 1 % were merged into the category “Others”. B) Alpha diversity measures (Observed richness of ASVs and Shannon-Wiener diversity index). Boxes represent the interquartile range (IQR) between the first and third quartiles (25th and 75th percentiles, respectively), and the horizontal line inside the box defines the median. The p-values resulting from the ANOVA test and from the Tukey post-hoc tests are displayed on the graph. C) Principal coordinates analysis of prokaryotic communities from the different biotopes. Community ordination was performed on a Bray-Curtis similarity matrix calculated after Hellinger transformation of the ASV relative abundances. Samples are represented by black shapes (sediment – cross; seawater – square; marine sponge – diamond; octocoral - triangle). The 20 phylotypes (ASVs) that contribute the most to community dissimilarities among sample groups as revealed by SIMPER analyses were plotted in colored dots. Their position in the ordination diagram reflects their relative abundance across all samples: the closer a phylotype to any given sample, the higher its relative abundance in that sample.
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Figure S3: Class-level taxonomic composition of prokaryotic communities in environmental samples. In each biotopes, class whose relative abundance was below 1 % were merged into the category “Others”.
[image: ]
Figure S4: Relative abundance (%) of Psychromonas ASV26 in function of weight of remaining chitin (mg) in the culture 2 of each experiment. The samples for which chitin degradation was considered as good to high according to chitin weight and Mn1 measurements were surrounded by a red circle and the other ones (low to moderate chitin degradation) were surrounded by a green circle. 
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