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Supplementary Figure 1. Principal coordinate analysis (PCoA) ordination of genus-level

microbiome profiles showing clustering of samples incubated with Arabinogalactan for 24 hours,

compared to no amendment (NA) samples at 0 and 24 hours. Color and shape indicate donor

identity and treatment condition, highlighting both individual and treatment-related differences.
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Supplementary Figure 2. No amendment controls (NA). Enrichment patterns of dominant

No amendment (6h)
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bacterial genera after 6 and 24 h incubation in no amendment. Bubble size indicates the relative

abundance at 0 h, and color indicates the scaled enrichment factor (EF), as described in the

Materials and Methods section. Genera with significant enrichment in individual donors are

indicated by an asterisk, while those consistently enriched across all donors are highlighted with

a black outline (DESeq2, Wald Test p.adj < 0.05, n = 30 samples).
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Supplementary Figure 3. Enrichment patterns of dominant bacterial genera after 24 h
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incubation with arabinogalactan. Bubble size indicates the relative abundance at 0 h, and color

indicates the scaled enrichment factor (EF), as described in the Materials and Methods section.

Genera with significant enrichment in individual donors are indicated by an asterisk, while those

consistently enriched across all donors are highlighted with a black outline (DESeq2, Wald Test

p.adj <0.05, n = 30 samples).



Galactose (6h)

Acidaminococcus Acidaminococcus
Aestuariispira{ Aestuariispira{
Agathobacter ¥ Agathobacter
Akkermansia- Akkermansia-
Alistipes 4 Alistipes
Alloprevotella | P Alloprevotella |
Anaerostipes = * Anaerostipes
Bacteroides | N Bacteroides |
Barnesiella | Barnesiella |
Bifidobacterium | @ o o* Bifidobacterium |
Blautia % ¥ * Blautia
Catenibacterium 1 Catenibacterium 1
Clostridium_IV- . Clostridium_IV-
Clostridium_sensu_stricto ® Clostridium_sensu_stricto
Clostridium_XIVa 5 Clostridium_XIVa
Collinsella{ o* Collinsella{ RA (T0)
Coprococcus 1 * Coprococcus 1 ® 01
Desulfovibrio- & Desulfovibrio-
Dialister * Dialister: ® 05
Dorea ° Dorea ® 0
Duodenibacillus | * Duodenibacillus |
Enterobacter e Enterobacter @20
Escherichia/Shigella{ il Escherichia/Shigella{ 3.0
Faecalibacillus 1 = o Faecalibacillus 1
Faecalibacterium | * i B Faecalibacterium | 50
Flintibacter Flintibacter
Fusicatenibacter 4 Fusicatenibacter
Gemmiger * Gemmiger F 10
Haemophilus 1 Haemophilus 1
Harryflintia Harryflintia 05
Holdemanella | W * o Holdemanella |
Kineothrix { * Kineothrix { 0.0
Lachnospira Lachnospira
Lactococcus | Lactococcus | I 05
Ligilactobacillus 1 Ligilactobacillus 1 10
Mediterraneibacter * Mediterraneibacter >
Mitsuokella 1 Mitsuokella 1
Muribaculum-{ * Muribaculum -
Neglecta Neglecta
Oscillibacter | Oscillibacter |
Parabacteroides-| Parabacteroides-| o
Paraprevotella | [ Paraprevotella | .
Parasutterella Parasutterella-
Phascolarctobacterium 1 = Phascolarctobacterium 1
Phocaeicola * Phocaeicola
Prevotella Prevotella
Prevotellamassilia Prevotellamassilia
Roseburia | & i * Roseburia |
Ruminococcus 1 ® * Ruminococcus 1
Sutterella Sutterella
1 2 3 4 5 6 # 8 9 10 1 2 3 4 5 6 ¥ § 8 9 10
Donor Donor

Supplementary Figure 4. Enrichment patterns of dominant bacterial genera after 6 and 24 h
incubation with galactose. Bubble size indicates the relative abundance at 0 h, and color indicates
the scaled enrichment factor (EF), as described in the Materials and Methods section. Genera
with significant enrichment in individual donors are indicated by an asterisk, while those
consistently enriched across all donors are highlighted with a black outline (DESeq2, Wald Test
p.adj <0.05, n = 30 samples).
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Supplementary Figure 5. Enrichment patterns of dominant bacterial genera after 6 and 24 h
incubation with arabinose. Bubble size indicates the relative abundance at 0 h, and color
indicates the scaled enrichment factor (EF), as described in the Materials and Methods section.
Genera with significant enrichment in individual donors are indicated by an asterisk, while those
consistently enriched across all donors are highlighted with a black outline (DESeq2, Wald Test
p.adj <0.05, n = 30 samples).
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Supplementary Figure 6. Single-cell analysis of microbial metabolic activity in response to
arabinogalactan. The percentage of deuterium incorporation (%CD) was measured in individual
cells following 24 h incubation with D.O, with or without arabinogalactan. The dots indicate
single-cell measurements collected from each ten donors, while boxplots illustrate the spread
of %CD values across conditions. Statistical testing across all donors revealed a significant

increase in microbial metabolic activity following arabinogalactan treatment (ANOVA, p<0.001,

n=611).
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Supplementary Figure 7. Phylogenetic characterization of metabolically active cells sorted by
RACS. Phylogenetic tree of 98 bacterial strains isolated using Raman-activated cell sorting
(RACS) following 6 hours incubation with DO and Arabinogalactan. Isolates were classified
based on near-full-length 16S rRNA gene sequencing and represent 16 species spanning three
phyla: Actinomycetota (n = 72), Bacteroidota (n = 16), and Bacillota (n = 10). The phylogenetic
tree was generated using the maximum likelihood algorithm in IQ-TREE, rooted at the midpoint,
and branch support was calculated using 1000 ultrafast bootstrap replicates. Tree visualization

and annotation were performed using iTOL, with phylum-level taxonomy indicated by branch

color.



Supplementary Table 1. Number of D-labeled and unlabeled cells analyzed during RACS

for each donor following AG supplementation

Donor 1 2 3 4 5 6 7 8 9 10
Total analyzed cells (n) | 821 | 798 | 239 174 | 182 | 843 169 | 548 [192 | 782
D-labeled cells (n) 5 28 63 7 60 25 26 40 24 | 27
Labeled (%) 06 |35 [2635]4.02 (3296|296 |1538|7.29 |12.5|3.45
Colonies recovered (n) | 1 27 33 0 1 0 8 1 0 27
Recovery rate (%) 20 964 523 |0 1.6 0 30.76 |25 |0 100

The total number of sorted cells and the number of colonies recovered are shown. The recovery

rate indicates the percentage of colonies obtained from the sorted D-labeled cells.




