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Figure S1. Maximum likelihood phylogenomic tree of 103 alga-associated Flavobacteriaceae strains. The accompanying heatmap displays the number of CAZyme-encoding genes in each strain, categorized by enzyme class.
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Figure S2. Abundance (gene number; A, C) and diversity (Shannon index; B, D) of CAZyme-encoding genes in alga-associated Flavobacteriaceae strains. A and B show data grouped by bacterial genus, while C and D show data grouped by algal host. Different letters above the boxes indicate statistically significant differences (p < 0.05, one-way ANOVA, Fisher’s LSD).
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Figure S3. Maximum likelihood phylogenetic tree of GH16_3 proteins from Maribacter strains, revealing two clusters of putative orthologous genes. Each branch of each cluster represents different species, sharing the same ancestral node with average p-distance < 0.5. These clusters reflect the phylogenetic relationships of their respective algal hosts. Correlations between pairwise phylogenetic distances of algal hosts and GH16_3 protein sequences are shown on the right.
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Figure S4. Growth of Maribacter polysiphoniae KCTC 22021, M. ulvicola DSM 15366, M. flavus KPT27_14, and M. cobaltidurans PR1 on 11 different polysaccharides as the sole major carbon source. OD₆₀₀ values were normalized to growth in glucose. Asterisks indicate significant differences compared to the negative control (no polysaccharide added). *: 0.01≤p<0.05; **: 0.001≤p<0.01; ***: p<0.001.
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Figure S5. Fluorescence-assisted carbohydrate electrophoresis (FACE) gel images showing the degradation of various polysaccharides by different Maribacter strains. (A) Alginate; (B) Starch; (C) Xylan; (D) Laminarin. Numbers above each gel image indicate the sampling time (in hours).
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Figure S6. Gene expression patterns of laminarin-degrading-associated CAZymes and related transcription factors. (A–C) Module assignments of CAZyme-encoding genes based on Weighted Gene Co-expression Network Analysis (WGCNA). (D–F) Expression correlations between transcription factors and CAZyme-encoding genes during laminarin degradation. Panels represent different Maribacter strains: (A, D) M. polysiphoniae KCTC 22021; (B, F) M. flavus KPT27_14; (C, E) M. ulvicola DSM 15366.
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Figure S7. AlphaFold3-predicted recognition helix structures of transcription factors with insignificant differential expression, as shown in Figure 6. Color coding indicates prediction confidence based on pLDDT scores: blue, very high confidence (pLDDT > 90); cyan, high (70 < pLDDT ≤ 90); yellow, low (50 < pLDDT ≤ 70); orange, very low (pLDDT ≤ 50).
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Figure S8. Polysaccharide utilization loci (PULs) associated with laminarin degradation in Maribacter strains. 
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