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Supporting Methods
Tests for antibiotic sensitivity

To determine sensitivity of Akkermansia strains to antibiotics in vitro, BHIm agar plates
containing multiple combinations of ampicillin (AMP), microlide Tylosine tartrate (MTT), and
clarithromycin (CLA) were prepared. A set of BHIm and BHIs agar plates prepared without
antibiotics were used as a control. A 500 pL aliquot of each strain was spread to create a lawn;
plates were then incubated as described above and monitored for the presence/absence of CFUs.
The sensitivity of 4. muciniphila strains to additional antibiotics (Table S1) was evaluated via

disk diffusion tests using a second set of BHIm and BHIs agar plates prepared without antibiotics

[1].

Subtractive microbiome modulation in mice using antibiotics

Germ-free mice were gavaged with the negative microbiome and A. muciniphila BAA-
835 (day -7). One week later (day 0), mice were either left untreated (control) or given one of the
following five antibiotic treatments for five days: MTT, CLA, AMP, AMP + MTT, or AMP +
MTT + CLA. Antibiotic treatments containing AMP and/or MTT were administered via the
drinking water at 1.33 mg/mL and 1 mg/mL, respectively [2]. Antibiotics in the drinking water
were replaced daily during the five-day treatment period. Because CLA has low solubility in
water, CLA was suspended at 1 mg/mL in a 1:5 solution of dimethyl sulfoxide (Sigma-Aldrich)
and water [3] and then orally gavaged daily to mice for five days (100 uL/mouse) [3]. Cages
were changed daily during the antibiotic treatment period to limit recolonization through
coprophagy. Each treatment consisted of three to six mice housed two to five per cage. Fecal
samples were collected prior to the introduction of antibiotics (day 0) and on days 3 and 5 during

antibiotic treatment. On day 5 (after the fecal collection), all antibiotic solutions were replaced



with regular drinking water. Mice were orally gavaged with A. muciniphila YL44 (3 x 108
CFU/mL) daily for five days, and fecal samples were collected on day 10 after last YL44 gavage

and then weekly for 5 weeks.

Data availability
Raw data for this manuscript can be found at Mendeley:

https://data.mendeley.com/v1/datasets/gbc76stz42/draft?a=e350f137-9e36-4ded-bf38-

83bd9ead4644. Availability of 16S rRNA and metagenomic datasets is in-progress.
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Supporting Figures and Tables
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Fig S1. Complex microbiomes inoculated into germ-free mice established profiles similar to
the donor inocula and are stable over four weeks. Germ-free mice were orally gavaged with
one of four complex microbiomes (MFPL [4], MC608-F-al [4, 5], Wild116 [4-6], and
BALBc.m3 [4, 7]), and fecal samples were collected from individual recipient mice four weeks
after inoculation. Data are presented as the relative abundance (>3%) obtained from 16S rRNA
gene sequencing analysis. Hierarchical clustering was based on Bray-Curtis dissimilarities and
hclust (average method). Only MFPL mice harbored both A. muciniphila and B. vulgatus. The
MC608 microbiome was selected as the negative microbiome for our studies because it was
naturally devoid of 4. muciniphila and B. vulgatus. The blue arrow points to OTU_5, which
yielded the closest blast hit to A. muciniphila. The green arrow points to OTU_35, which yielded
the closest blast hit to B. vulgatus.
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Fig S2. Composition and genomic representation of test strains in complex microbiomes.
Compositional profiles for microbiomes with (positive; A) and without (negative; B) A.
muciniphila and B. vulgatus were summarized and shown from phylum to the species levels. The
abundance of reads mapping to a particular taxon is represented by the sizes of the circles on the
phylogenetic trees. Ve = Verrucomicrobia; De = Deferribacteres. (C) Heatmap depicting
presence/absence patterns of species (present in > three mice in at least one treatment) in the
positive (MFPL) and negative (MC608-F-al) microbiomes as detected by MetaPhlAn3. (D)
Fraction of the genome sequences from test strains that is represented in microbiomes. Fraction
of the genome sequences from test strains that is represented in specific B. vulgatus-associated
(E) and A. muciniphila-associated (F) contigs within the assembly of the positive microbiome.
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Fig S3. Total abundance of B. vulgatus (sum of the two strains) in mice colonized with B.
vulgatus strains 8482 and RJ2H1 at various timepoints. Data are the sum of cell numbers of
strains RJ2H1 and 8482 in fecal samples as determined by strain-specific qPCR from mice
colonized first with RJ2H1 and then 8482 (black line), mice colonized first with 8482 and then
RJ2HI1 (gray line), and mice colonized with both B. vulgatus strains at the same time (gold line).
Time points with the same letters are not significantly different from one another. Color of letters
corresponds to the color of line representing each colonization scenario.



Table S1. Growth of B. vulgatus strains in medium with different carbohydrates. Data are
expressed as the R? between replicate values and are published in Pudlo, Urs et al., 2021 [8].

Growth Rate
Carbohydrate Substrates
8482 RJ2H1 8482 RJ2H1
Arabinan (sugar beet) 0.66 0.65 0.19 0.61
Arabinose
Fructose
Fucose
Galactose

Galacturonic acid

Glucose

Homogalacturonan (citrus peel)

Inulin (chicory root)

Mannose

mucin O-linked glycans (porcine gastric mucosa)

N-acetyl galactosamine

N-acetyl glucosamine

N-acetyl neuraminic acid

Pectic galactan (potato)

Pullulan (Aureobasidium pullulans)

Rhamnose

Xylose

Amylopectin (maize)

Amylopectin (potato)

Arabinogalactan (larch wood)

Chondroitin sulfate A/C (mixed isomers)

Glucosamine

Glycogen

Rhamnogalacturonan I (potato)

Xylan (water soluble from oat spelt)

Alginate

Arabinoxylan (wheat)

b-glucan (barley)

Cellobiose

Dextran (Leuconostoc mesenteroides)

Galactomannan (carob)

Glucomannan (konjac)

Glucuronic acid

Heparin (porcine mucosa)

Hyaluronan (cock's comb)

k-carrageenan

Laminarin

Levan (Erwinia herbicola)

Lichenin (Icelandic moss)

Pectic galactan (lupin)

Porphyran (uncooked, food grade Porphyra species)

Ribose

S. cerevisiae a-mannan

Xyloglucan (tamarind seed)




Table S2. In vitro test of antibiotics. TNTC refers to Too Numerous To Count.

e e B. vulgatus | B. vulgatus | A. muciniphila | A. muciniphila
Antibiotic 8482 RI2HI | BAA-835 YL44
Mix in media (# of colonies in plate)
BHIym + 10 ug/mL Macrolide
tylosin tartrate (MTT) Zero zero TNTC TNTC
BHIym + 10 ug/mL Zero Zero Zero Zero
Clarithromycin (Cla)
BHIym + 10 ug/mL Zero Zero Zero Zero
Ampicillin sodium salt (AMP)
BHIym + 10 ug/mL each
MTT+CLA+AMP Zero Zero Zero Zero
BHIym + 30 ug/mL Macrolide
tylosin tartrate (MTT) TNTC TNTC Zero Zero
BHIym + 30 ug/mL
Clarithromycin (CLA) Zero 20 Zero Zero
BHIym + 30 ug/mL Zero Zero Zero Zero
Ampicillin sodium salt (AMP)
BHIym + 30 ug/mL each
MTT+CLAAMP Zero Zero Zero Zero
?gi‘ti;‘;‘l;”/ 0 abx (positive TNTC TNTC TNTC TNTC
In Disc (mm radius of halo)
Ampicillin 8 5 15 15
Kanamycin No Halo No Halo No Halo No Halo
Chloramphenicol 17 15 No Halo No Halo
Streptomycin No Halo No Halo No Halo No Halo
Oxytetracycline 28 23 No Halo No Halo
Erythromycin 18 18 No Halo No Halo




