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Supplemental materials Vétizou et al.

One Sentence Summary: Bacteroides involved in anti-CTLA4 Ab-mediated cancer
immunosurveillance.

Abbreviations list: ACS: antibiotic treatment with ampicillin, colistin and streptomycin,
Bc: Burkholderia cepacia, Bf: Bacteroides fragilis, BM-DC: Bone marrow-derived dendritic
cells, CTLA4: Cytotoxic T-Lymphocyte Antigen-4, DC: Dendritic cells, EMA: European
Medicine Agency, FDA: Food and drug administration, FITC: fluorescein isothiocyanate,
FMT: fecal microbial transplantation, GF: Germ-free, GM-CSF: Granulocyte-macrophage
colony-stimulating factor, HV: Healthy volunteers, IBD: Inflammatory bowel diseases, ICB:
Immune checkpoint blocker, ICOS: Inducible T-cell costimulatory, IEC: intestinal epithelial
cells, IEL: intraepithelial lymphocytes, IL-12: Interleukin-12, LP: Lamina propria, mAb:
Monoclonal antibody, MHC II: class Il molecules, mLN: Mesenteric lymph node, MM:
Metastatic melanoma, MOI: Multiplicity of infection, NODZ2: Nucleotide-binding
oligomerization domain-containing protein 2, PCA: Principle component analysis, PD1:
Programmed cell death protein 1, PS: Polysaccharide, PBMC: peripheral blood
mononuclear cells, SPF: Specific pathogen free, Tc1: Type 1 cytotoxic T-cells, Th1: T helper
type 1, TLR: Toll like receptor, Tr1l: Type 1 regulatory T-cells, Tregs: Regulatory T cells,
WT : Wild type.

Key words: CTLA4, ipilimumab, cancer, immunity, Bacteroides fragilis, Bacteroides
thetaiotaomicron, Burkholderia cepacia, microbiome, IL-12.
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Materials & Methods

Patient and cohort characteristics. All clinical studies were conducted after informed consent
of the patients, following the guidelines of the Declaration of Helsinki. Patient characteristics
are detailed in Supplemental tables 3 and 4. Peripheral blood mononuclear cells (PBMC) were
provided by Gustave Roussy Cancer Campus (Villejuif, France) and by the Department of
Radiation Oncology (New York University [NYU], New York, NY, USA). Patients were



included from the following trials: Mel-Ipi-Rx (NCTO01557114), and 2 Phase II trials at NYU
combining ipilimumab with radiotherapy in either MM (NCT01689974) or NSCLC
(NCT02221739). For memory T cell responses, blood samples were drawn from patients before
and after 3 or 4 cyclesof ipilimumab. High-throughput sequencing analyses (MiSeq
Technology) of 16S rRNA gene amplicons in patients’ feces pre-and post-injections of
ipilimumab (VO0, V1, V2, V3) were performed according to n® SC12-018; ID RCB: 2012-
A01496-37 pilot study endpoints by GATC Biotech AG (Konstanz, Germany).

Clinical studies.

GOLD: Prospective immunomonitoring study of patients with MM receiving four injections of
ipilimumab every three weeks. Feces were collected before each ipilimumab injection. Feces
samples were frozen at -80°C and sent for 16S rRNA gene sequencing analysis at GATC Biotech
AG (Konstanz, Germany).

MEL-IPI-RX: Phase I trial that combines ipilimumab and radiation therapy to assess the synergy
between the two modalities. Dose escalation radiotherapy was administered with ipilimumab on
week 1, 4, 7 and 10 weeks at 10mg/kg. Subsequently, a maintenance dose of ipilimumab was
given every 12 weeks as long as the patient had a positive clinical response. Study code:
NCTO01557114.

MELANOMA ABSCOPAL TRIAL: Phase Il randomized trial of ipilimumab versus ipilimumab
plus radiotherapy in MM. Eligible patients had MM with at least 2 measurable sites of disease.
All patients were randomly assigned to receive ipilimumab 3mg/kg i.v. versus ipilimumab 3
mg/kg i.v. plus fractionated radiotherapy to one of their measurable lesions. For patients assigned
to the ipilimumab plus radiotherapy arm, ipilimumab treatment started after radiotherapy with a
dose given on day 4 from the first radiotherapy fraction and repeated on days 25, 46, and 67.
Response to treatment was evaluated at week 12 to assess clinical and radiographic responses in
the non-irradiated measurable metastatic sites. Study code: NCT01689974.

NON-SMALL CELL LUNG CANCER ABSCOPAL TRIAL: Phase II study of combined
ipilimumab and radiotherapy in metastatic non-small cell lung cancer (NSCLC). Eligible patients
had chemo-refractory metastatic NSCLC with at least 2 measurable sites of disease. Patients

received ipilimumab 3mg/kg i.v., within 24 hrs of starting fractionated radiotherapy. Ipilimumab



was repeated on days 22, 43, and 64. Patients were re-imaged between days 81-88 and evaluated

for responses in the non-irradiated measurable metastatic sites. Study code: NCT02221739.

Mice. All animal experiments were carried out in compliance with French and European laws
and regulations. Mice were used between 7 and 14 weeks of age. WT specific pathogen-free
(SPF) C57BL/6J and BALB/c mice were obtained from Harlan (France) and Janvier (France),
respectively, and were kept in SPF conditions at Gustave Roussy. C57BL/6 GF mice were
obtained from Institut Pasteur and maintained in sterile isolators. 11-10" C57BL/6 mice and WT
C57BL/6 control animals were kindly provided by Anne O’Garra (National Institute for Medical
Research, UK). NOD2™", 110" and NOD2""1110" mice (BALB/c background) were obtained
from Institut Pasteur Lille. C57BL/6 TIr2” mice were provided by Ivo Gompers Boneca (Institut
Pasteur, Paris, France), TIr4” mice were bred and maintained in the animal facility of Gustave

Roussy, Villejuif, France.

Cell culture and reagents. OVA-expressing mouse fibrosarcoma MCA205 cells, murine colon
carcinoma MC38 cells, RET melanoma model (a transgene-enforced expression of the Ret
protooncogene under the control of the metallothionein-1 promoter driving spontaneous
melanomagenesis, kindly provided by Viktor Umansky) (class I MHC H-2b, syngeneic for
C57BL/6 mice) and mouse colon carcinoma CT26 cells (class I MHC H-2¢ syngeneic for
BALB/c mice) were cultured at 37°C under 5% CO;in RPMI-1640 medium supplemented with
10% heat-inactivated fetal bovine serum (FBS), 100 units/ml penicillin G sodium, 100 pg/ml
streptomycin sulfate, 2mM L-glutamine, ImM sodium pyruvate and non-essential amino acids
(from this point on referred to as complete RPMI-1640; all reagents from Gibco-Invitrogen,
Carlsbad, CA, USA). OVA-expressing MCA205 cells were selected in complete RPMI-1640
medium (as above) though supplemented with 50 pg/ml hygromycin B (Invitrogen, Life

TechnologiesTM).

Tumor challenge and treatment. Mice were subcutaneously injected into the right flank with 1
x 10° MCA205-OVA or MC38, with 0.5 x 10° RET or with 0.2 x 10° CT26 tumor cell lines.
When tumors reached a size of 20 to 40 mm? (day 0), mice were injected intraperitoneally (i.p)

with 100pg of anti-CTLA-4 mAb (clone 9D9) or isotype control (clone MPC11). Mice were



injected 5 times at 3-day intervals with 9D9, and tumor size was routinely monitored by means
of a caliper. In order to evaluate the synergistic effect of vancomycin and anti-CTLA4, a
prophylactic setting was established. In figure S21, anti-CTLA4 treatment started two days after
tumor inoculation. In experiments using anti-I1L-12p40 mAb (clone C17.8, 500ug per mouse) or
anti-Ly6G mAb (clone 1A8, 200ug per mouse), mAbs (or their isotype controls, clone 2A3 in
both cases) were injected i.p. every 2 days starting from day O until the final anti-CTLA-4
injection. Anti-ICOS mAb (clone 17G9) or isotype control mAb (clone LTF-2) were injected at
250pg per mouse, at the same times as for anti-CTLA4 mAb. In order to deplete CD4+ and
CD8+ cells, clone GK1.5 and clone 53.72.1. or isotype control mAb were injected ip at
200pg/mice 4 days before anti-CTLA4 treatment. All mAbs for in vivo use were obtained from
BioXcell (West Lebanon, NH, USA), using the recommended isotype control mAbs. The
inhibitor of iNOS, N%monomethyl-L-arginine (L-NMMA; Sigma), was administered in PBS

daily to mice i.p. at a dose of 2mg per mouse from the start of anti-CTLA4 treatment.

Antibiotic treatments. Mice were treated with antibiotics 2-3 weeks before tumor implantation
and continued on antibiotics until the end of the experiment. A mix of ampicillin (1 mg/ml),
streptomycin (5 mg/ml), and colistin (I mg/ml) (Sigma-Aldrich), or vancomycin alone (0.25
mg/ml), or imipenem alone (0.25 mg/ml), or colistin alone (2.10°U/ml) were added in sterile
drinking water. Solutions and bottles were changed 2-3 times a week, or daily for experiments
with imipenem. Antibiotic activity was confirmed by macroscopic changes observed at the level
of caecum (dilatation) and by cultivating the fecal pellets resuspended in BHI+15% glycerol at

0.1g/ml on blood agar plates for 48h at 37°C with in aerobic or anaerobic conditions.

Flow cytometry. Tumors, spleens and lymph nodes were harvested two days after the third
injection of anti-CTLA-4 for antibiotics experiments or at the end of tumor growth (around day
20) for germ-free experiments. Excised tumors were cut into small pieces and digested in RPMI
medium containing Liberase™™ at 25ug/ml (Roche) and DNasel at 150U/ml (Roche) for 30
minutes at 37°C. The mixture was subsequently passaged through a 100um cell strainer. 2 x 10°
splenocytes (after red blood cells lysis), lymph nodes or tumor cells were preincubated with
purified anti-mouse CD16/CD32 (clone 93; eBioscience) for 15 minutes at 4°C, before

membrane staining. For intracellular staining, the FoxP3 staining kit (eBioscience) was used.



Dead cells were excluded using the Live/Dead Fixable Yellow dead cell stain kit (Life
Technologies™). Stained samples were run on a Canto II (BD Bioscience, San Jose, CA, USA)
cytometer, and analyses were performed with FlowJo software (Tree Star, Ashland, OR, USA).
For cytokine staining, cells were stimulated for 4 hrs at 37°C with 50ng/ml of phorbol 12-
myristate 13-acetate (PMA; Calbiochem), 1pg/ml of ionomycin (Sigma), and BD Golgi STOP ™
(BD Biosciences). Anti-CD45.2 (104), anti-FoxP3 (FJK-16s), anti-ICOS (7E17G9), anti-IFN-y
(XMG1.2), anti-TNF-a (MP6-XT22), anti-CXCR3 (CXCR3-173) and isotype controls rat [gG1
(eBRG1), IgG2a (eBRG2a), 1gG2b (eBRG2b) were purchased from eBioscience. Anti-CD3
(145-2C11), anti-CD25 (PC61.5.3), K167 (FITC mouse anti-human KI67 set), rat IgGlk were
obtained from BD Bioscience. Anti-CD4 (GK1.5), anti-CD8B (YTS1567.7), Rat IgG2a
(RTK2758) were purchased from Biolegend (San Diego, CA, USA). Anti-CCR6 (140706) was
obtained from R&D Systems, Minneapolis, MN. Eight-color flow cytometry analysis was
performed with antibodies conjugated to fluorescein isothiocyanate, phycoerythrin,
phycoerythrin cyanin 7, peridinin chlorophyll protein cyanin 5.5, allophycocyanin cyanin 7,
pacific blue, or allophycocyanin. All cells were analyzed on a FACS CANTO II (BD) flow

cytometer with FlowJo (Tree Star) software.

Microbial DNA extraction, 454 pyrosequencing and bacteria identification. Fecal samples
used in this study were collected before or after one injection of anti-CTLA4 (or isotype control)
from mice under vancomycin regimen or water, and were kept at —80°C until further analysis.
Library preparation and sequencing were conducted at GATC Biotech AG (Konstanz, Germany).
Bacterial isolation, culture, and identification. Fecal pellet contents were harvested and
resuspended in BHI+15% glycerol at 0.1g/ml. Serial dilutions of feces were plated onto sheep’s
blood agar plates and incubated for 48h at 37°C with 5% CO, in aerobic or anaerobic conditions.
After 48h, single colonies were isolated and Gram staining was performed. The identification of
specific bacteria was accomplished through the combination of morphological tests and analysis

by means of an Andromas MALDI-TOF mass spectrometer (Andromas, France).

Gut colonization with dedicated bacterial species. For inoculation of GF mice or mice treated
with broad-spectrum antibiotics, colonization was performed the day following the first anti-

CTLA4 injection by oral gavage with 1001 of suspension containing 1 x 10’ bacteria. Efficient



colonization was checked by culture of feces 48h post oral gavage. Bacteroides fragilis,
Bacteroides thetaiotaomicron, Bacteroides distasonis, Bacteroides uniformis, Lactobacillus
plantarum and Enterococcus hirae were grown on blood agar plates (Biomerieux) for 48h at
37°C in anaerobic conditions. E. coli and Burkholderia cepacia were grown on blood agar plates
for 24h at 37°C in aerobic conditions. Bacteria were harvested from the agar plates, suspended in
sterile PBS, centrifuged and washed once with PBS, then resuspended in sterile PBS at an optical
density (600nm) of 1, which corresponds approximately to 1 x 10° colony-forming units
(CFU)/ml. In cases where more than one bacteria was administered, an equal volume of each
bacteria suspension was mixed to give a suspension of equal proportion of each type of bacteria,
to a total 1 x 10° bacteria/ml. For bacteria reconstitution experiments using mice previously
treated with antibiotics, antibiotics treatment was stopped after 2-3 weeks at the first anti-CTLA4
injection, and mice were orally gavaged with 1 x 10° CFU the following day. B. distasonis, B.
uniformis, E. hirae, and E.coli isolates used in the experiments were originally isolated from
feces or mesenteric lymph nodes of SPF mice treated with anti-CTLA4 and identified as
described above. L. plantarum, B. fragilis and B. thetaiotaomicron were provided by the Biobank
of the Institut Pasteur, Paris, France. Burkholderia cepacia was kindly provided by the ITUH
Meéditerranée Infection, Marseille, France (Supplemental Table 2). LPS-EK and LTA-SA

(Invivogen) were administrated by oral gavage, at a dose of 500pug per mouse.

TCR cross-linking assays. For cross-linking experiments, total cells isolated from draining or
contralateral lymph nodes (after red blood cell lysis) were incubated in MaxiSorp plates (Nunc; 2
x 10 cells per well), precoated with anti-CD3 mAb (145-2C11) (0.5 g per well; eBioscience).
The supernatants were assayed at 48h by ELISA for mouse IFN-y (BD).

Cytokine and antimicrobial peptide quantification. IL-12p70, IFN-y (BD Biosciences) and
IL-10 (R&D Systems, Minneapolis, MN), were measured by ELISA following the
manufacturer’s instructions. For quantification of lipocalin-2 from feces and caecum contents,
individual (not pooled) samples were reconstituted in PBS containing 0.1% Tween 20 (at 100
mg/ml) and vortexed for 10-20 min to get a homogenous fecal suspension. These samples were

then centrifuged for 10 min at 10,000 rpm. Clear supernatants were collected and stored at -20°C



until analysis. Lipocalin-2 levels were determined in the supernatants using the Duoset murine

Len-2 ELISA kit (R&D Systems, Minneapolis, MN) following the manufacturer’s instructions.

FITC Dextran Assay to assess intestinal permeability. Mice were injected with either one
dose or two doses of anti-CTLA4 or isotype control mAbs (administration as detailed above),
and were water-starved overnight, 2 days following their last i.p. mAb administration. The
following day, mice were orally administered with 0.44 mg/g body weight of a 100 mg/ml
solution of FITC-dextran (FD4, Sigma) in PBS (pH 7.4). Four hrs later, blood was collected
from each mouse by cardiac puncture. Blood was allowed to clot overnight at 4°C, then
subsequently centrifuged at 3,000 rpm for 20 minutes to collect the serum. Dilutions of FITC-
dextran in PBS, and separately in pooled mouse serum were used as a standard curve, with serum
from mice not administered FITC-dextran used to determine the background. Absorbance of
100pl serum (diluted in PBS) was measured by microplate reader with excitation and emission
filters set at 485 nm (20 nm band width) and 528 nm (20 nm band width), respectively (19).
Experiments were performed at least twice, independently, with each read performed in

duplicate.

Histology of gut tissue. The whole small intestine (duodenum, jejunum and ileum) and the colon
were removed, cleaned from feces and fixed in 4% PFA for 2h. Rehydratation of the tissue was
performed in 15% sucrose for 1h and in 30% sucrose overnight. Small intestines or colons were
cut longitudinally, with the resulting ribbons rolled, then embedded in optimum -cutting
temperature (OCT) compound (Sakura), snap frozen, and longitudinal 6 um sections were
prepared. For histological analysis, longitudinal sections were counterstained with hematoxilin
and eosin. For histological quantitative analysis, inflammatory foci, appearance of the
submucosa, length of villi, and the thickness of lamina propria were scored for each section by a
pathologist. Score distribution between the groups were compared by proportional odds logistic

regression using R software.

Intestinal MUC2 and Ki67 staining and evaluation. Intestinal tissue was fixed in freshly
prepared Methacarn solution, subsequently incubated in methanol and toluene and embedded in

paraffin. For immunohistochemistry, 5 pm-thick tissue sections were placed on Superfrost Plus



slides (Thermo Scientific), incubated for 10 min at 60° C and rehydrated through a series of
graded alcohols and distilled water. Endogenous peroxidases were blocked by 3% hydrogen
peroxide for 10 min. Antigen retrieval was performed in citrate buffer (10 mM, pH 6) by
steaming sections in a microwave oven for 20 min. Tissue sections were blocked with 5%
BSA/PBS for 30 min at RT and primary antibodies against MUC2 (1:200, sc15334, Santa Cruz
Biotechnology) Ki67 (1:100, ab15580, Abcam) and Cleaved Caspase 3 (1:50, #9661, Cell
Signaling Technology), were directly applied and incubated for 1 h at RT or overnight at 4°C,
respectively. Slides were washed 3x in PBS and secondary antibody (1:200, UP511380,
Interchim Uptima) was applied for 1 hour at RT. Targeted antigens were visualized by using
3.3’-diaminobenzidine solution (BD Pharmingen) followed by nuclear counterstain with
hematoxylin. For immunofluorescence staining, staining procedure was done according to the
protocol provided by Cell Signaling Technology. Primary antibody against MUC2 was used as
indicated. Secondary antibody (1:200, A11008, Life Technologies) was applied for 1 hr at RT
followed by nuclear counterstain with DAPI. Microscopic analyses were performed by using the
Zeiss Axioplan 2 imaging microscope, Axio Imager Z1 microscope, Axiovision software (all
from Zeiss, Oberkochen, Germany), and Image] software (20). Evaluation of MUC2- and Ki67-
positive signals was performed by counting MUC2- and Ki-67-positive epithelial cells in all
intact villi and/or crypts per tissue sections. Caspase 3 cleavage was assessed by calculating
positively stained epithelial cells per mm® mucousal area. Thickness of pre-epithelial mucus
layer in distal colon was obtained by calculating mean values of 10 distinct measurement points

per tissue section.

Fluorescent in situ hybridization. Methacarn-fixed, paraffin-embedded colonic tissue sections
(7 um) were deparaffinized in toluene, washed in 95 % ethanol, and air-dried at RT. Tissue
sections were incubated overnight (45°C) in hybridization buffer (20 mM Tris-HCI, 0.9 M NaCl,
0.1 % SDS, pH 7.4) containing Cy3-labeled bacterial probes EUB338 (5°-
GCTGCCTCCCGTAGGAGT-3’) and Bfra602 (5’-GAGCCGCAAACTTTCACAA-3’),
respectively, in a concentration of 5 ng/pl (21-23). Non-specific binding of probes was removed
by subsequent incubation of slides in pre-warmed hybridization buffer and washing buffer (20
mM Tris-HCL, 0.9 M NaCl, pH 7.4), both for 15 min at 37°C. DAPI was used for nuclear

counterstain and air-dried tissue sections were covered by using ProLongR Gold Antifade



reagent (Life Technologies). For combined mucus staining, anti-MUC2 antibody (1:100,
sc15334, Santa Cruz Biotechnology) was applied for 15 min at RT, after a first wash step in
hybridization buffer. Secondary antibody incubation (1:200, A11008, Life Technologies)
including DAPI counterstain was performed for 15 min at RT. Tissue sections were washed in
washing buffer for 5 min at RT and covered with antifade mounting medium. Microscopic
analysis was performed by using the Axio Imager Z1 microscope and Axiovision software (all

Zeiss).

Flow cytometry analyses of LP cell subsets. Isolation of lamina propria cells from colon. The
whole colon was harvested and Peyer’s patches were removed, as well as all fat residues and
feces. Colons were cut longitudinally and then transversally into pieces of 1-2 cm length. After
removing the intra-epithelial lymphocytes (IELs), the colon pieces were further cut into
approximately Imm squares, and incubated with 0.25 mg/ml collagenase VIII and 10 U/ml
DNase I for 40 min at 37 °C with shaking, in order to isolate lamina propria cells (LPCs). After
digestion, intestinal pieces were passaged through a 100pm cell strainer. For flow cytometry
analysis, cell suspensions were subjected to a percoll gradient for 20 min, centrifuged at 2100
RPMI. Anti-mouse antibodies for CD45.2 (104), CD3 (145-2C11), CD4 (GKI1.5), IFN-y
(XMG1.2), RORyt (AFKIJS-9), anti-ICOS (7E17G9) were obtained from BioLegend, eBioscience
and R&D. CTLA4 staining on lamina propria cell subsets. Large intestines were opened
longitudinally, washed from feces and incubated on ice in PBS/EDTA (25 mM, without
Ca’"/Mg**, Gibco). Epithelial cells were removed by repeated rounds of shaking in PBS.
Subsequently, the intestine was cut into small pieces and digested with Liberase TL (Roche) /
DNasel (Sigma) mix in DMEM (Gibco) at 37°C. Tissue was disrupted by pipetting and passing
over a 100 pum mesh (BD). Homogenates were subjected to a 40/80 % Percoll (GE Healthcare)
gradient. Lymphocytes were harvested from the interphase and stained with fixable Live/Dead
stain Blue (Invitrogen) according to the manufacturer’s instruction. Surface staining was
performed with anti-CD3-PE-CF594 (145-2C11, BD), anti-CD4-HorizonV500 (RM4-5, BD),
anti-CD19-BrilliantViolet650 (6D5, BioLegend), anti-Thyl.2-PerCp-eFluor710 (30-H12,
eBioscience), anti-NKp46-biotin  (polyclonal, =~ R&D),  Streptavidin-BrilliantViolet421
(BioLegend) and anti-CTLA-4-APC (UC10-4B9, eBioscience) or Armenian Hamster IgG
Isotype Control APC (eBi0299Arm, eBioscience). Cells were fixed with 4% PFA (Sigma) and

10



permeabilized and stained with 1x Perm buffer (eBioscience) and anti-Foxp3-PE (eBioscience),
anti-GFP-Alexa488 (polyclonal, Molecular Probes) and CTLA-4-APC (UC10-4B9,
eBioscience). Nonspecific binding was blocked with purified CD16/32 (93, eBioscience) and rat
IgG (Dianova). Flow cytometry was performed on a Fortessa (BD) and data was analysed with
FlowJo (TreeStar). Analyses of DC subsets in anti-CTLA4 antibody-treated intestines.
Mesenteric lymph nodes were prepared by digestion with collagenase and DNase for 60 min and
subsequently strained through a 70 pm mesh. Colonic lymphocytes were isolated as previously
described (24). In brief, colons were digested in PBS containing 5 mM EDTA and 2 mM DTT,
with shaking at 37°C. After initial digestion, colonic tissue pieces were digested in
collagenase/DNAse containing RPMI medium for 30 min. Tissue pieces were further strained
through a 70 wm mesh. For flow cytometry analyses, cell suspensions were stained with
antibodies against the following surface markers: CD11c (N418), CD11b (M1/70), MHC class 11
(M5/114.15.2), CD24 (M1/69), CD317 (ebio927), CD45 (30-F11), CD86 (GL1), CD40 (1C10).
DAPI was used for dead cell exclusion. Antibodies were purchased from eBiosciences, BD
Biosciences or BioLegend respectively. Cell populations were gated as follows: CD103" DC
(CD45" CD11¢” MHC-II" CD103" CD24"), CDI11b" DC (CD45" CDI1l¢" MHC-II" CD11b"
CD24"), plasmacytoid DC (CD45" CDl1lc” MHC-II" CD317"), mesenteric LNs (migratory
fraction): CD103+ DC (CD45" CDI1c¢" MHC-II'" CD103" CD24" ), CD11b" CD103" DC
(CD45" CD11c¢” MHC-II"" CD103" CD11b" CD24"), CD11b" DC (CD45" CD11c¢" MHC-II""
CDI1b" CD24"), plasmacytoid DC (CD45" CD11lc” MHC-II' CD317"), mesenteric LNs
(resident fraction): CD8o” DC (CD45" CD11¢” MHC-II" CD24" CD11b’), CD11b" DC (CD45"
CDI1¢" MHC-1I' CD11b").

Preparation of capsular polysaccharide-enriched fractions. Fractions containing capsular
polysaccharides were prepared as previously described (25). Briefly, bacteria were extracted
twice by a hot 75% phenol/water mixture for 1h at 80°C. After centrifugation at 1000 g for 20
min, water phases were pooled and extracted with an equivalent volume of ether. Water phases
were then extensively dialyzed against water and lyophilized. Extracted compounds were
subsequently submitted to digestion by DNAase, RNAase, a-chymotrypsin, Streptomyces
griseus proteases and trypsin. The digested solutions were dialysed against water and dried,

resulting in fractions enriched in capsular polysaccharides. Quantification of LPS content. The
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presence of LPS in capsular polysaccharide-enriched fractions was investigated using the HEK-
BlueTM TLR4 cell line (Invivogen , Toulouse), a derivative of HEK293 cells that stably
expresses the human TLR4, MD2 and CD14 genes along with a NF-kB-inducible reporter
system (secreted alkaline phosphatase). Cells were used according to the manufacturer’s
instructions. The different capsular polysaccharide-enriched fractions were added at
concentrations ranging from 1 ng to 10 pg/ml in 96-wells plates and cells were then distributed
at 5 x 10* per well in 200 ul DMEM culture medium. Alkaline phosphatase activity in the
culture supernatant was measured after 18h. LPS content was determined by TLR4 signaling
activation by comparison with a standard curve obtained using ultrapure LPS from E. coli K12
(Invivogen, Toulouse). The LPS content in the PS B. fragilis fraction was estimated at 1.4 pg/ ug
of PS. The LPS residual content in the PS B.fragilis fraction could not account for its activity, as
confirmed by the lack of bioactivity observed by adding LPS to the polysaccharide capsular

fractions of B. distasonis compared to its effect in the absence of LPS.

Monosaccharide analysis of the capsular polysaccharide-enriched fractions from B. fragilis
and B. distasonis Monosaccharides were analyzed after total hydrolysis of 10 pg of capsular
polysaccharide-enriched fraction by 2N TFA at 110°C for 2 hrs. They were detected by capillary
electrophoresis monitored by laser-induced fluorescence (CE-LIF) using a 20 mM sodium borate
buffer after re-N-acetylation and derivatization by the fluorescent probe 8-Aminopyrene-1,3,6-
Trisulfonate (26, 27). Galacturonic acid, Fucose, Galactose and N-Acetyl-amino sugars (N-
Acetyl-Glucosamine, N-Acetyl-Galactosamine and N-Acetyl-Quinovosamine) were detected, in
agreement with the composition of B. fragilis capsular polysaccharides described in Pantosti et al

(25) and Bauman et al (28).

Assessing CD4" T cell memory responses. Murine systems. Bone marrow-derived dendritic
cells (BM-DCs) were generated from femurs and tibiae of C57BL/6 mice, cultured for 7 days in
Iscove’s medium (Sigma-Aldrich) with J558 supernatant (final GM-CSF concentration of 40
ng/ml), 10% FCS, 100 IU/ml penicillin/streptomycin, 2 mM L-glutamine, 50 pM 2-
mercaptoethanol (Sigma-Aldrich) and split every 3-4 days. At day 7, BM-DCs were infected
with the isolated bacterial strains at multiplicity of infection (MOI) of 10 or 50, for 1h at 37°C in

complete [scove’s medium without antibiotics, onto specific low binding 6 wells plates (Sigma).
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Cells were then washed with PBS and incubated in complete Iscove’s medium supplemented
with gentamicin (50pg/ml) to kill extracellular bacteria. For Burkholderia cepacia, the antibiotic
meropenem (2pg/mL, Astra Zeneca) was required. After 24h, BM-DCs were cultured together
with CD4" T cells purified from the spleens of mice that had received 7 days treatment of anti-
CTLA4 mAD (i.e 3 anti-CTLA4 mAb injections, as detailed above) in complete RPMI medium.
CD4" T cells were isolated by depletion of non CD4" T cells using a cocktail of biotin-
conjugated antibodies against CD8a, CD11b, CDI11¢, CD19, CD45R (B220), CD49b (DX5),
CD105, MHC-class II, Ter-119 and TCRyd as primary labeling reagent. The cells were then
magnetically labeled with anti-biotin MicroBeads (Miltenyi Biotec, France). The magnetically
labeled non-target cells were depleted by retaining them on an Automacs Separator, while the
unlabeled target cells passed through the column. Co-cultures were set up at a ratio of 1 DC to 2
CD4" T cells. We confirmed by flow cytometry that over 95% of magnetic-sorted cells were
CD4" T cells. Co-culture supernatants were collected at 24h, and assayed for IL-10 and IFN-[]
using commercial ELISA. Recall of human CD4" T cell responses directed against
commensals. Frozen PBMC before and/or after ipilimumab therapy were thawed, washed and
resuspended in the recommended separation medium (PBS, ImM EDTA, 2% human AB" serum
(Jacques Boy); STEMCELL Technologies) for magnetic bead separation. Monocytes were
enriched from 2 x 10° PBMC (EasySep™ Human Monocyte Enrichment Kit, STEMCELL
Technologies) and resuspended in RPMI-1640 (GIBCO Invitrogen), 10% human AB' serum
supplemented with 1% 2 mmol/L glutamine (GIBCO Invitrogen), and GM-CSF (1000UI/mL,
Miltenyi), without any antibiotics. Monocytes were seeded in 96-well round bottom plates at 5
10° cells/well either alone, in the presence of one of the five selected bacterial strains (Table 2) at
a multiplicity of infection (MOI) of 100, or with LPS as positive control (1pg/mL, Sigma) plus
sCD40L (1pg/mL, Miltenyi) and incubated for 1 hour at 37°C, 5% CO,. During incubation, the
remaining autologous PBMC fractions were enriched for memory CD4" T cells (EasySep™
Human Memory CD4 Enrichment Kit, STEMCELL Technologies). The enriched
CD4"CD45RO" T cells were washed, counted and resuspended at 5 X 10%well in RPMI-1640,
10% human AB' serum, 1% 2 mmol/L glutamine, 20UI/mL IL-2 (Proleukine) either with 1%
penicillin/streptomycin (PEST; GIBCO Invitrogen) and 50pg/ml of gentamycin (GIBCO
Invitrogen) or with meropenen antibiotic for Burkholderia cepacia (2ug/mL, Astra Zeneca).
CD4'CD45RO" T cells were also incubated alone, or with CD3/CD28 beads (IuL/mL,
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Deanabeads T-Activator, InVitrogen) as a positive control. Monocyte-bacteria/
CD4"CD45RO" T cell co-cultures were incubated for 48 hrs at 37°C, 5% CO,. Monocytes and
memory CD4'CD45RO" T cell enrichment were confirmed as being >98% purity by flow
cytometry. Supernatants were harvested, cleared by centrifugation (1200rpm, 5 min) and stored
at -20°C for determination of IFN-y or IL-10, as measured by commercial ELISA or Luminex

MagPix technology (Biorad).

Adoptive cell transfer. CD4" T cells were isolated from co-culture with DCs that had been
pulsed with bacteria at a MOI of 10, as described above. 1 x 10°CD4" T cells were adoptively
transferred i.v into GF or ACS treated mice, one day after the first anti-CTLA4 mAb injection.
Mice were injected with anti-CTLA4 mAb and tumor sizes were monitored as detailed
previously. After 24h of coculture with bacteria as described above, BM-DCs were removed
from low binding plates, washed, and counted. Alternatively to bacteria infection, BM-DC were
pulsed with peptides (KD), synthesized by Smartox Biotechnology (Gillonay, France) or with
capsular polysaccharide-enriched fractions (final concentration of 10ug/ml). One million DC
were adoptively transferred i.v into antibiotics -treated mice one day after the first anti-CTLA4
mAb injection. Mice were administered with anti-CTLA4 mAb and tumor sizes were monitored

as detailed above.

Small intestine crypt isolation and organoid culture. Crypt isolation and organoid culture was
performed as previously described (29) with the following modifications. Briefly, the ileum of
10-13 week old mice were cut longitudinally and scraped with a cover slip to remove villi. The
intestine was cut transversely into 2-4 mm pieces and washed 4 times with cold PBS. Fragments
were then incubated in 2 mM EDTA in PBS for 30 minutes on ice. Following the removal of
EDTA medium, fragments were vigorously resuspended in PBS containing 10% FCS (Gibco)
and passed through a 70 uM strainer (BD Bioscience). This step was repeated 3 times. Isolated
crypts were pelleted and washed in Advanced DMEM/F12 (ADF) (Invitrogen). Crypts were then
resuspended in ImL of Matrigel growth factor reduced basement membrane matrix (Corning)
and 50 pL drops were placed into pre-warmed 24-well plates. Following Matrigel
polymerisation, crypts were overlayed with ADF supplemented with 100 U/mL penicillin G
sodium, 100 pg/mL streptomycin sulphate, 2 mM L-glutamine, 10 mM HEPES, 1x N2
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supplement, 1x B27 supplement, 50 ng/mL mEGF, 100 ng/mL mNoggin (Peprotech, Hamburg,
Germany), N-acetylcysteine (Sigma) (reagents from Invitrogen unless otherwise indicated) and
10% conditioned medium of R-Spondin-1 transfected HEK 293T cells. Media was changed
every 2-3 days. Cultures were split every 7-10 days by first dissolving the matrigel with cold

ADF and mechanically disrupting the organoids using a narrowed Pasteur pipette.

Intraepithelial lymphocyte isolation. The ileum and colon of 8-12 week old mice were
harvested. Following the removal of Peyer’s patches, mesenteric fat and feces, the intestine was
cut longitudinally and then transversely into small pieces. Fragments were then transferred to 50
mL conical tubes, vortexed and shaken for 30 minutes at 37°C in PBS containing 5% FCS, 5
mM EDTA and 1 mM DTT. The suspension was then passed through a 100 uM cell strainer
(BD) and pelleted by centrifugation. Fragments remaining on the cell strainer were collected

digested again. Cell pellets were resuspended in RPMI containing 10% FCS.

Culture of organoids with IELs and TLR agonists. TLR agonists (1.3 pg/mL LTA-SA, 1.3
pg/mL LPS, 0.13 pg/mL of Flagellin (from Invivogen), 0.13 pg/mL Poly IC (Ampligen)) were
added to organoid cultures on the day of splitting. Twenty-four hours later, IELs isolated from
isotype control or 9D9 treated mice were added to organoid cultures. Seventy two hours later,

organoids embedded in matrigel were formalin fixed and stained for caspase 3 expression.

Formalin-fixed paraffin-embedded blocks (FFPE) of organoids. Organoids derived from the
ileum of mice were fixed in 10% neutral buffered formalin for 4h. Organoids were then
transferred to Mini-Micro Flow cassettes, paraffin embedded with a Tissue-Tek® VIP® 6

Vacuum Infiltration Processor (Sakura) and cut into 3um-thick sections.

Immunohistochemistry staining of Cleaved Caspase 3 expression. FFPE organoids sections
were deparaffinised and rehydrated through a series of graded alcohols and distilled water.
Antigen retrieval was performed by pre-treating sections with 0.01 M sodium citrate buffer (pH
6.0, Diapath) for 30 min in a 98°C water bath. Endogenous peroxidase activity was inhibited by
treating sections with 3% hydrogen peroxidase (#5202386, DAKO) for 10 min. Sections were
blocked with IHC/ISH Super Blocking (#PV6122, LeicaBiosystem) for 10 min. The primary
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polyclonal Rabbit antibody (Ab), Cleaved Caspase-3 (Aspl75) (#9661, Cell Signalling, 1jug/mL)
was incubated for lh, followed by the secondary Ab, PowerVision Poly-HRP anti-Rabbit IHC
Detection Systems (#PV6114, LeicaBiosystem) for 20 minutes. Peroxidases were detected with
Di Amino Benzidine-peroxidase substrate kit (DAKO), and counterstained with Mayer’s

haematoxylin.

Counting of cleaved Caspase 3 postive cells. At 400X magnification in all fields, cleaved
Caspase 3 positive cells and the total number of cells were counted on 2 levels for each

condition. Counting was replicated at least twice.

Gene expression analysis. Total RNA was extracted by using the column-based RNeasy Mini
Kit (Qiagen). Complementary DNA was generated by using the AffinityScript QPCR cDNA
Synthesis Kit (Agilent Technologies) according to the manufacturer’s instructions.
Quantification of gene expression was performed on Stratagene’™ Mx3005P by using the
Brillant III Ultra-Fast SYBR® Green QPCR Master Mix (both Agilent Technologies) and gene-
specific primers for B-ACTIN for 5’-GAATGGGTCAGAAGGACTCCTATG-3’, rev 5’-
CCATGTCGTCCCAGTTGGTAA-3’, CTLA4 for 5°- TCACTGCTGTTTCTTTGAGCA-3’,
rev_5’-GGCTGAAATTGCTTTTCACAT-3’, IL17A for 5°-
ACCGCAATGAAGACCCTGATA-3’, rev_5’- GCACTGAGCTTCCCAGAT-3’, IL17F for 5’-
ATTCCAGAACCGCTCCAGTTC-3’, rev_5-GGTCTCGAGTGATGTTGTAATCC-3’, IFNy
for 5>-GCTTTGCAGCTCTTCCTCAT-3,, rev_5’-CCAGTTCCTCCAGATATCCAAG-3’,
IDO1 for 5’-GGGCTTTGCTCTACCACATC-3’, rev_5’-AAGGACCCAGGGGCTGTAT-3’,
IFIT2 for 5°- CAATGCTTAGGGGAAGCTGA-3’, rev_5’-
TGATTTCTACTTGGTCAGGATGC-3’, [F144 for 5°-
CTGATTACAAAAGAAGACATGACAGAC-3’, rev_5’-AGGCAAAACCAAAGACTCCA-3’,
Uspl8 for 5’-GCCCACGTTGGGATGGCTGA-3’, rev_5’-ATAGGCCGTTTCCCGCCAGC-3’,

IL6 for 5>-ACACATGTTCTCTGGGAAATCGT-3’, rev_5’-
AAGTGCATCATCGTTGTTCATACA-3’, and Reg3f for 5’-
ATGCTGCTCTCCTGCCTGATG-3’, rev_5-CTAATGCGTGCGGAGGGTATATTC-3’

(Eurogentec).
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FMT experiments. Germ-free adult female C57BL/6] mice were obtained from CDTA
(Orleans, France) and Institut Pasteur (Paris, France). Fecal samples from GOLD cohort were
frozen after being homogenised with brain-heart-infusion media (BHI) supplemented with 15%
glycerol (0.1g/ml) and stored immediately at —80°C. FMT was performed by thawing the fecal
material and 0.2 ml of the suspension was transferred by oral gavage into each germ-free
recipient. In addition another 0.Iml was applied on the fur of each animal. Mice were
subsequently maintained in a gnotobiotic isolator with irradiated food and autoclaved water in
our animal facility (Plateforme Evaluation Préclinique, Villejuif, France). Two weeks after
microbiota transfer, MCA205-OVA tumor cells were injected subcutaneously and mice were

treated with anti-CTLA4 mADb or isotype control as previously described.

Quantification of bacteria by g-PCR. Genomic DNA was isolated from fecal samples using
the QlAamp DNA Stool Mini Kit (Qiagen) following the manufacturer’s instructions. Targeted
qPCR systems were applied using either Tagman technology (for systems targeting All Bacteria
domain and Bacteroidetes/Prevotella group or SybrGreen for different Bacteroides species.

The following primers and probes were used:

Primers
PCR
Target group and Oligo sequence 5'-3' Ref
System
probes
Forward CGGTGAATACGTTCCCGG
All bacteria
Reverse TACGGCTACCTTGTTACGACTT
(universal 16S TagMan (30,
6 FAM -CTT GTA CAC ACC GCC CGT
rDNA) Probe 31)
C-MGB
Forward CCTWCGATGGATAGTGGTT
Bacteroides/ (30)
TagMan Reverse CACGCTACTTGGCTGGTTCAG
Prevotella
Probe VIC- AAG GTC CCC CAC ATT G-MGB | (32)
N Forward TGATTCCGCATGGTTTCATT
B. fragilis SybrGreen (33)
Reverse CGACCCATAGAGCCTTCATC
B. Forward | GGTAGTCCACACAGTAAACGATGAA
] ) SybrGreen (34)
thetaiotaomicron Reverse CCCGTCAATTCCTTTGAGTTTC
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) ) Forward TCTTCCGCATGGTAGAACTATTA
B. uniformis SybrGreen (35)
Reverse ACCGTGTCTCAGTTCCAATGTG
) ) Forward TGCCTATCAGAGGGGGATAAC
B. distasonis SybrGreen (35)
Reverse GCAAATATTCCCATGCGGGAT

Quantitative-PCR was carried out using a ABI PRISM 7300 quantitave PCR System with
software version 1.2.3 (Applied Biosystem). Amplification and detection were carried out with
either TagMan Universal PCR MasterMix or SYBRGreen PCR Master Mix (Applied-
Biosystems) in a final volume of 25 pl containing a final concentration of 0.2 uM for primers
and probes and 25 pg of DNA templates. Amplifications were carried out using the following
ramping profile: 1 cycle at 95 °C for 10 min, followed by 40 cycles of 95°C for 30 s, 60°C for 1
min. For SYBR-Green amplification, a melting step was added. Quantitative-PCR data were

normalized to the expression levels of total bacteria by means of the 272 method.

Statistical analyses. Data were analyzed with Microsoft Excel (Microsoft Co., Redmont, WA,
USA), Prism 5 (GraphPad, San Diego, CA, USA), and R. Data are presented as means = SEM
and p-values computed by paired or unpaired t-tests where applicable. Tumor growth was
subjected to a linear mixed effect modeling applied to log pre-processed tumor surfaces. The p-
values were calculated by testing jointly whether both tumor growth slopes and intercepts (on a
log scale) were dissimilar between treatment groups of interests. All reported tests are two-tailed
and were considered significant at p-values < 0.05. Statistical analyses pertaining to 16S rRNA

gene amplicons sequencing are detailed in Figure legends.
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Supplemental Figure legends

Supplementary Figure 1. The gut microbiota is implicated in the immunostimulatory
properties of anti-CTLA4 mAb in the MC38 colon carcinoma model. A-B. Effects of ATBx in
the efficacy of CTLA4 blockade against transplantable colon and melanoma cancers. One
representative graph out of two independently performed experiments (n = 5 per group) is
depicted. C57BL/6 mice previously fed with antibiotics or water as control, in the drinking water
to deplete gut microbiota were implanted s.c. with Ret melanoma cells. Mice were subsequently
treated with anti-CTLA4 or isotype control mAbs, when implanted tumors were palpable, and
tumor growth was followed over 20 days. B. Idem as A. with colon carcinoma cells. C-D. Effects
of oral antibiotics on the immunostimulatory activity of anti-CTLA4 Ab. C. Flow cytometric
analyses of ICOS expression on effector CD4 Foxp3™ T cells harvested from the spleen at 20
days after the first administration of 9D9 or Iso Ctrl Ab. D. CD3" T cells among CD45" tumor
infiltrating cells harvested two days after the third administration of 9D9 or Iso Ctrl Ab. E. The
percentages of CD4 Foxp3" Tregs in the tumor and in the spleens of mice treated or not with
antibiotics is depicted (left and middle panels respectively), as well as the percentage of ICOS"
Tregs splenocytes (right panel). Three experiments comprising 5 mice/group are pooled, each dot
representing one mouse. Data were analysed by one-way ANOVA with Bonferroni’s multiple
comparison test. * p <0.05, ** p <0.01, *** p <0.001, ns = not significant.

Supplementary Figure 2. Hallmarks of intestinal pathology observed in aCTLA4-treated
mice are dependent upon intestinal microbiota. Small intestines and colons were taken and
processed for histopathological scoring (as detailed in the Materials & Methods) from MCA205
tumor-bearing specific pathogen free (SPF) mice 8 days after beginning aCTLA4 (or isotype
control) mAb therapy as detailed before (i.e. after 3 mAb injections). Neither weight loss nor
intestinal bleeding were observed after 3 intraperitoneal injections of anti-CTLA4 (not shown).
The length of small intestine villi (A) and the height of the mucosa of colons (B) were measured
from at least 8 distinct regions from each mouse. In an additional experiment, the colon mucosal
height was measured in the same way in SPF and germ-free mice (C), 23 days following the
beginning of mAb treatment. Length of the villi and mucosae height of the colon were
significantly reduced following CTLA4 blockade (Supplemental Fig. 2A-B) in mice reared in
SPF conditions, but less so in GF mice. (D) The level of colitis was scored for mice treated or
not with antibiotics receiving anti-CTLA4 or isotype control Ab. Data shown are from one of 2
independent experiments (n = 5 per group) and depict the mean = SEM. *** p < 0.001, * p <
0.05 by unpaired two-tailed t-test (A & B); ** p < 0.01, ns = not significant by one-way ANOVA
with Bonferroni’s multiple comparison test (C). Score distributions between groups were
compared by proportional odds logistic regression, ** p < 0.01, ns = not significant (D).

Supplementary Figure 3. Intestinal permeability is not disrupted following CTLA4
blockade in vivo. C57BL/6 mice were administered either anti-CTLA4 or isotype control mAbs
from when implanted tumors reached 25mm? in size. Two days later, mice were water-starved
overnight, and the following day (day 3 post mAb dosing), mice were orally administered FITC-
dextran. After 4 hours, blood was collected from each mouse by cardiac puncture and the blood
concentration of FITC-dextran was determined (A). The same procedure was carried out in a
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separate group of mice that had received two anti-CTLA4 (or isotype control) mAb doses (B).
Data depict the mean = SEM. ns = not significant by unpaired two-tailed t-test.

Supplementary Figure 4. Mucus staining and goblet cells of the intestines are not markedly
affected by anti-CTLA4 therapy. SPF C57BL/6 mice were treated as previously detailed with
isotype control or anti-CTLA4 mAb. Two days post therapy, Muc2+ intestinal epithelial cells
(IECs) were counted per crypt in the ileum and the colon following immunofluorescence staining
(A). The length of the mucus layer of the colon was measured at the same timepoint (B). Data
depict the mean * standard deviation. ns = not significant by unpaired two-tailed t-test.

Supplementary Figure 5. Dynamic changes of lymphocyte subsets in the colonic lamina
propria and lipocalin-2 levels. A.B. Lipocalin-2 levels are increased in the stools and caeca of
anti-CTLA4-treated mice. MCA205 tumor-bearing mice were administered either aCTLA4 or
the appropriate isotype control mAb, every 3 days, from when the implanted tumors reached
25mm?” in size. Stools were collected throughout the timecourse of mAb treatment for subsequent
lipocalin-2 (Len2) ELISA (A). Eight days after the beginning of mAb administration (i.e. after 3
mADb injections), the contents of caeca were collected for measurement of Lcn-2 by ELISA (B).
In separate groups of mice, Arrows in A indicate the times of mAb administration. Data in A and
B are pooled from 4 independent experiments (N = 5 per group) and depict the mean £ SEM., **
p <0.01 by unpaired two-tailed t-test. C.E. C57BL/6 mice were administered either anti-CTLA4
or the appropriate isotype control mAb every 3 days as detailed before. After 3 mAb injections
(day 8 post start of treatment), colonic lymphocytes were isolated and the percentages of RORyt*
¥8 T cells (C), RORyt* CD4* T cells (D) and IFN-y* CD4" T cells (E) were determined by flow
cytometry. Data depict the mean + SEM at least three independently performed experiments that
have been pooled. ** p < 0.01, * p < 0.05, ns = not significant, by unpaired two-tailed t-test.

Supplementary Figure 6. Rapid proliferation and immune activation of the intestinal
epithelial layer 24 hrs post-CTLA4 blockade. SPF C57BL/6 mice or RegllIf/- mice were
treated as previously detailed with isotype control or anti-CTLA4 mAb. 24hrs post mAb therapy,
Ki67+ intestinal epithelial cells (IECs) were counted per crypt in the ileum and the colon
following immunofluorescence staining as shown in the micrographs in the top panels, and
quantified beneath (A). B-E depict total distal ileum biopsy gene expression levels at 24hrs post
treatment with 9D9 Ab therapy by qPCR analysis. Data depict the mean + standard deviation of
two experiments. *** p < (0.001, ** p < 0.01, * p <0.05, by Mann-Whitney non-parametric test
or t-test. ns = not significant by unpaired two-tailed t-test.

Supplementary Figure 7. Trend towards a decrease of Bacteroidales in feces 24 hrs post-
anti-CTLA4 Ab. QPCR analyses using specific probes targeting Bacteroidales and two distinct
Bacteroides species in feces (A) or in colon mucosae (B) performed at 24-48 hrs post-anti-
CTLA4 or isotype control Ab, in complementation to Fig. 2D. Each dot represents one mouse in
two gathered experiments. Student t’ test : *p < 0.05, ns = not significant.

Supplementary Figure 8. Localisation of B. fragilis in the mucosal layer between lumen and
epithelium of the colon. A. Antitumor efficacy of Bf in GF mice treated with CTLA4 bloclade.
Oral feeding of tumor bearing-mice reared in SPF (left panel) and GF conditions with or without
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Bf. Tumor sizes are depicted from 3 experiments (right panel) and are shown at day 15 post-9D9
or Iso Ctrl Ab-treatment. A representative tumor growth is depicted in the main Fig. 4B. B.
Examples of histological evaluation of bacteria in the colon using fluorescence in-situ
hybridisation for all bacterial species (eub338 probe; B) and B. fragilis (Bfra0602 probe; C),
with another area of the latter magnified to visualise B. fragilis (right panels), in germ-free mice
monoassociated with B. fragilis (upper panels) or germ-free mice as controls (lower panels).
Pictures shown are from the middle part of the colon taken from C57BL/6 mice 1 day post one
administration of anti-CTLA4 or isotype control mAbs (n = 6). Scale bar: 50pum or 10um,
T=tissue, M=inner mucus layer, L=lumen.

Supplementary Figure 9. B. fragilis induces Th1l responses in tumor draining lymph nodes.
A. Oral feeding of tumor bearing-mice reared in GF conditions with or without B. fragilis.
Tumor draining-and contralateral lymph nodes were harvested at day 20 post-tumor inoculation
and stimulated with anti-CD3 Ab for 48 hrs. IFNYy concentrations were monitored in culture
supernatants using commercial ELISA. Means+SEM of IFN[] release for 5 mice/group are
shown. Anova statistical analyses: *p<0.05, **p<0.01, ***p<0.001, ns: not significant. B. Flow
cytometry determination of CD80 expression on CD11¢'T-A>"CD45" tumor infiltrating cells in
one representative experiment out of two yielding similar results. Student t’test: *p<0.05.

Supplementary Figure 10. IL-10 release by memory T cell splenocytes exposed to
Bacteroides species after CTLA4 blockade. Same experimental setting as that described in Fig.
3C monitoring IL-10 in ELISA from supernatants of mixed cocultures of BM-DC and CD4" T
cells with Bacteroides spp. Memory Thl responses characterized by interferon (IFN)-y
production were observed against Bf and Bt (but not B. distasonis or B. uniformis), with little
concomitant IL-10 production, mainly in splenocytes from anti-CTLA4 -treated mice (Fig. 3C).

Supplementary Figure 11. Selective restoration of T cell unresponsiveness to B. fragilis and
B. thetaiotaomicron in advanced cancer patients with ipilimumab. Circulating memory Thl
and Trl T cell responses against some Bacteroides spp. and other commensals prior to and after
at least 2 administrations of ipilimumab, given as a standalone therapy or combined with local
radiotherapy (Supplemental Table 3) in advanced metastatic melanoma (MM) and non small cell
lung cancer (NSCLC) patients. CD4 ' CD45RO" T cells from PBMC of 11 healthy volunteers or
27 advanced (11 melanoma and 6 NSCLC cancer) patients before and after at least 2 injections
of ipilimumab were restimulated with autologous CD14" cells (sorted prior to ipilimumab)
loaded with various bacterial strains (as indicated, bacteria neutralized with antibiotics before
coculture with T cells) in duplicate wells. IFNy (A) and IL-10 (B) were monitored in the
supernatants by commercial ELISA or by luminex Magpix technology at 48 hrs. No cytokine
release was observed in the absence of bacteria or with loaded monocytes in the absence of T
cells. Each dot represents cytokine secretion of an individual patient. C Id as in A in paired
analyses. Compared with healthy volunteers (HV) (A, left panel), cancer patients exhibited a
baseline decreased commensal-specific Thl immunity (A, middle panel) that, at least in some
cases, could be restored by CTLA4 blockade (A, right panel) with a concomitant drop in IL-10
release (B). Ipilimumab significantly increased IFNY secretion by T cells responding to Bf and Bt
(but not irrelevant bacteria, Fig. 3D) in MM but not in NSCLC patients (C). D. depicts the
IFNY/IL-10 ratio in MM and NSCLC (lung) patients for pre- and post- ipilimumab for TCR, B.
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fragilis and B. thetaiotaomicron stimulation. Memory T cells from NSCLC patients tend to
respond to B¢ by augmenting their [FNy/IL-10 cytokine release ratio (Fig. 3E, and D).

Supplementary Figure 12. Adoptive T cell transfer of T cells restimulated with Bacteroides
species into ACS-treated tumor bearers injected with 9D9 Ab. T cells harvested from spleens
of mice exposed to 9D9AbD and restimulated with Bf (as stated in Fig. 2C. at 1:10 ratio) pulsed
onto BM-DC or BM-DC alone (CD4" NT) were infused iv in day 6 MCA205-tumor bearing
antibiotics (ACS)-treated mice. A representative experiment containing 5-6 mice/group is shown.
Longitudinal analysis did not indicate significant differences between the three groups (p<0.1970
between the CD4" NT group and the CD4" B. fragilis group). However, using the last recorded
measurement (D19), the CD4" NT group was found to be 1.44 fold higher than the CD4" B.
fragilis group (p<0.07) and the CD4 NaCl group was found to be 1.36 fold higher than the CD4"
B. fragilis group (p<0.18).

Supplementary Figure 13. Bf-induced IL-12 production by DC is mandatory for the
antitumor effects of CTLA4 blockade. A. Changes in DC subsets in the colonic lamina
propria (LP) during CTLA4 blockade. Enumeration of percentages of pDC and CD11b" DC
gated on CD45'CD1 1c'T-A% cells by flow cytometry of colonic LP harvested after 2 injections
of 9D9 (versus Iso Ctrl) Ab in 6 naive animals in a graph indicating the mean percentages
+SEM. B. Maturation of LP DC. Mean expressions £SEM of CD86 in DC subsets of colon or
mesenteric LN LP are depicted for 6 animals per group. A brisk loss of plasmacytoid DC in the
colon accompanied by their local maturation with a progressive accumulation of LP-CD11bDC
and a concomitant maturation in mesenteric lymph nodes of CD103" DCs and CD103'CD11b"
DCs was observed. C. Role of IL-12 in the antitumor effects of CTLA4 blockade. IL-12p70
production by CD11b" DC loaded with B. fragilis or PS enriched fractions of B. fragilis and
other isolates (as listed) as determined in commercial ELISA at 24 hrs (C) in triplicate wells in 1-
4 experiments (each dot representing one well). D. Neutralisation of 1L-12 blunts the antitumor
effects of 9D9 Ab. Neutralizing anti-IL-12p40 Ab (or irrelevant Iso Ctrl Ab) administered in
experimental settings described in M&M, and tumor sizes overtime in SPF conditions- reared
mice (D). The anti-CTLA4 Ab-mediated antitumor effects were significantly reduced by a
neutralizing anti-IL-12p40 Ab. E.F. Depict a similar experiment where GF mice
monoassociated or not with B. fragilis were treated or not with anti-IL-12p40 Ab. Tumor sizes at
day 8 are shown (E). F shows CD80 MFI levels on tumor DCs taken at day 8 post the start of
anti-IL12p40 Ab treatment. Neutralizing IL-12 in GF animals mono-associated with Bf
suppressed the antitumor effects of CTLA4 blockade and CD80 upregulation in intratumoral DC.
G. Intravenous adoptive transfer of 1 x 10° BM-DC pulsed with PS enriched fractions of B.
fragilis (or polysaccharide-enriched capsule of B. distasonis), I-A -restricted KD peptidomimetic
of zwitterionic motifs (12), or unpulsed (mock) controls, in tumor bearers treated with antibiotics
and then anti-CTLA4 Ab. Loading of CDI11b" DC with purified polysaccharides from Bf
capsules (PS) (composition defined by capillary electrophoresis presented in Supplemental Fig.
14A) followed by iv administration into ACS-treated mice rendered CTLA4 blockade more
effective in ACS-treated mice when DC were pulsed with Bf antigens (PS), but not when they
were pulsed with B. distasonis capsules (composition detailed in Supplemental Fig. 14A) or the
KD peptides. One representative experiment out of two yielding similar results of tumor growth
kinetics for 5 mice/group is depicted. Anova statistical analyses: *p<0.05, **p<0.01,
**%p<(0.001, ns: not significant.
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Supplementary Figure 14. Monosaccharide analysis of the capsular polysaccharide-
enriched fractions from B. fragilis and B. distasonis and the antitumor effects mediated by
oral feeding with capsular polysaccharide enriched fractions of Bacteroides spp. A.
Monosaccharides from B. fragilis and B. distasonis capsular polysaccharide-enriched fractions
were analysed as described in M&M by capillary electrophoresis monitored by laser-induced
fluorescence (CE-LIF). The B. distasonis capsular polysaccharide-enriched fraction was devoid
of galacturonic acid and contained a much lower amount of fucose (lower panel, red arrows; this
was also confirmed by GC analysis (not shown)). B. C57BL/6 ACS-treated mice were orally
administered the enriched capsular polysaccharide fractions of B. distasonis, or B. fragilis, at
doses of 0.5, 5, or 50 pug per mouse, six days after treatment with anti-CTLA4 mAb. Control
mice received anti-CTLA4 mAb alone, with or without prior ACS administration, or isotype
control mAb without ACS. Tumor sizes from mice 6 days following mAb with PS doses for each
Bacteroides spp. combined. The numbers of protected mice, as determined for the anti-CTLA4
Ab-treated control group, are displayed. Oral feeding of ACS-treated mice with Bf PS (but not B.
distasonis capsules) was sufficient to increase the efficacy of CTLA4 blockade in half of the
animals, suggesting that live Bf is more efficient than its inert antigens in stimulating an efficient
anticancer immune response.

Supplementary Figure 15. TLR2 and TLR4 were partially involved in anti-CTLA4-
mediated tumor control. C57BL/6 WT, TIr2", or TIr4” mice bearing MCA205 tumors (A), or
BALB/c WT and TIr4” mice bearing CT26 tumors (B), were administered anti-CTLA4 or
isotype control Ab as detailed before. Tumor growth and tumor-free animals were recorded as
shown. The Kaplan-Meier survival curves for different treatment regimens are depicted (right
panel) for one representative experiment containing 5-6 mice/group (log-rank analysis p<0.05).
In TIr2" and TIr4” hosts, the anti-CTLA4 partially lost its efficacy. C depicts MCA205 tumor
growth in C57BL/6 mice administered the TLR2 and TLR4 ligands lipoteichoic acid and E. coli
lipopolysaccharide respectively, as detailed in the M&M. Oral administration of such TLR
agonists failed to restore the anti-CTLA4-induced antitumor effects lost in ACS-treated mice.
Data shown are from one of two independently performed experiments (n = 6).

Supplementary Figure 16. CTLA-4 expression on lymphocyte subsets of the intestines at
baseline and post-CTLA4 blockade. Intestinal lymphocytes were isolated from the small
intestines and colons. CTLA-4 expression was determined (surface and intracellular staining
combined) (A, at baseline) as well as surface expression without permeabilization (B, after anti-
CTLA4 Ab) in the indicated lymphocytic populations. Representative overlay are shown for one
experiment. C. ICOS expression on effector CD4" T cells harvested from the lamina propria of
the colon 2 days after the third administration of 9D9 or Iso Ctrl. * p < 0.05, ns = not significant
by unpaired two-tailed t-test.

Supplementary Figure 17. Co-blockade of IL-10 and CTLA4 provokes colitis and tumor
escape. Small intestines and colons from 11-10" or WT C57BL/6 mice were taken and processed
for histopathological scoring (as detailed in the Materials & Methods) from MCA205 tumor-
bearing mice 8 days after beginning aCTLA4 (or isotype control) mAb therapy as detailed
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before. A shows a representative picture of colon sections from each group. The level of colitis
was scored from at least 8 distinct regions from each mouse (B). C. Tumor growth kinetics with
or without aCTLA4 Ab in various genetic backgrounds in BALB/c mice. BALB/c WT, 11107
and 11107 x Nod2” mice bearing CT26 tumors were administered anti-CTLA4 or isotype control
as before, and tumor growth kinetics were recorded and depicted in C. Mice deficient in IL-10
(but not NOD2, not shown) manifested exacerbated histopathological signs of intestinal toxicity
upon anti-CTLA4 administration, although they failed to control tumor growth in response to
CTLAA4 blockade, suggesting that the antitumor efficacy of CTLA4 blockade is not related to
colitis severity. Scale bar in A is 100 pm. *** p < (0.001 by proportional odds logistic regression
in B. Data shown in C depict the means £ SEM (n = 5-8), *** p < 0.001 , ns: not significant.

Supplementary Figure 18. Co-blockade of ICOS and CTLA4 induced overt Thl responses
and animal death. A-C. Thl, pTH17 and Tcl systemic immunity during the ICOS/CTLA4 co-
blockade. MCA205 tumor-bearing C57BL/6 mice were administered anti-ICOS or isotype
control mAbs on commencement of aCTLA4 (or isotype control) mAb therapy. At day 10 post
mAb treatments, splenocytes were isolated and IFN-y" (A) and IFN-y'IL-17" (B) CD4" T cells
and CXCR3" CD8" T cells (C) were determined by flow cytometry following 4h stimulation
with PMA and ionomycin. D. Lethal effects of the ICOS/CTLA4 coblockade. Figure shows the
percentage death per group of mice from three independent experiments. Data shown depict the
mean = SEM (n = 5). * p < 0.05 by one-way ANOVA with Bonferroni’s multiple comparison
test. Hence, in normal C57BL/6 mice, simultaneous blockade of CTLA4 and ICOS induced a
strong increase in splenic TH1, Tcl and pathogenic TH17 cells, eventually causing death of 20%
of the animals. Hence, monotherapy with CTLA4-blocking Ab does not affect the major pillars
of gut tolerance (IL-10, NOD2, or ICOS), and colitis is not required for the improvement of
anticancer immunosurveillance elicited by CTLA4 blockade (Suppl. Fig. 17, 18).

Supplementary Figure 19. No role for neutrophils in efficacy or toxicity of anti-CTLA4 Ab.

A. Microbiota-dependent neutrophil accumulation in tumors. Tumoral neutrophils
(Ly6G'CD45") were determined by flow cytometry in SPF and ATBx-treated MCA205-bearing
C57BL/6 mice at 8 days post anti-CTLA4 (or isotype control) mAb therapy (A). Each dot
represents one mouse tumor. B-D. Neutrophil depletion does not prevent antitumor efficacy of
CTLA4 blockade. In an additional experiment, mice were administered anti-Ly6G (1A8 Ab or
isotype control) mAb every other day on commencement of aCTLA4 (or isotype control) mAb
therapy, and neutrophil depletion was confirmed for each mouse from blood sampling 7 days
later (post- 4 anti-Ly6G injections) by flow cytometry as depicted by the representative dot plots
shown in B Tumor growth for control or neutrophil-depleted mice is shown in C (left and right
panel) for a representative experiment out of two yielding similar results. D. Neutrophil
depletion does not prevent gut toxicity. Colons harvested from these mice, 15 days post the start
of mAb therapy were sectioned for colitis scoring as detailed in Materials & Methods.
Neutralization of nitric oxide using the iNOS inhibitor L-NMMA was performed at the onset of
CTLAA4 blockade and did not alter the antitumor effects (E). Tumor sizes at day 9 post 9D9 or
Iso Ctrl Ab-treatment are depicted (E). Each dot represents one tumor and graphs depict 2
experiments of 5 mice/group. * p < 0.05, ns = not significant, by one-way ANOVA with
Bonferroni’s multiple comparison test in A and E. ** p < 0.01, ns = not significant, by
proportional odds logistic regression in D. * p < 0.05, ns = not significant, by unpaired two-tailed
t-test (C). Hence, the depletion of neutrophils which were increased in tumors post- CTLA4
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blockade in a microbiota-dependent manner, or the neutralization of their main metabolite, nitric
oxide, failed to affect gut toxicity or treatment efficacy.

Supplementary Figure 20. Clustering of patients before and during ipilimumab therapy. A.
Composition of the gut microbiome before and after ipilimumab treatment. A clustering
algorithm based on genus composition was applied to cluster patients into one of three
enterotypes as described in Fig. 4A-B. Follow up detailed chart of the clustering for each patient
over time. * indicates the feces samples utilized for the FMT described in Fig. 4C-E. B.
Quantification of bacteria in mouse feces after aCTLA4 treatment. QPCR analyses on feces
DNA using specific probes targeting Bacteroides/Prevotella group and Bacteroides species B.
fragilis and B. thetaiotaomicron in mice feces at day 12 after aCTLA4 treatment (n=15-19 for
each cluster) compared with isotype control-treated mice (n=5). Each dot represents one mouse.
Mann-Whitney t test : **p<0.01. C. Correlation between tumor size and B. thetaiotaomicron, B.
uniformis and B. distasonis abundance. Tumor sizes at day 12 after CTLA4 treatment and
Bacteroides species abundance (normalized to total bacteria) at the same day were analyzed for
FMT recipient mice from clusters C. Spearman r and p values are shown in each graph. No
correlation was achieved for cluster B. In cluster A, no detectable amount of Bacteroides spp.
could be detected (Fig. 3B, right panel). These microbial shifts observed in MM allow to
postulate that the therapeutic antibody (ipilimumab) is capable, in some patients, to influence the
microbial composition in the favorable direction (driving patients’ stools from a B to a C
enterotype, Fig. 4) at some point in the course of the therapy. In a non paired analysis comparing
the distributions of the three enterotypes before (in 19 stools at T0) versus after ipilimumab (in
18 stools at T>0 (at any time point after one injection), we observed 11B/19 (58%) and 5C/19
(26%) before versus 39% and 39% respectively at any time point after therapy, suggesting a
conversion of some patients’ feces towards a more immunogenic enterotype. In a paired analysis
of feces performed in 12 cases, the calculations indicated that out of the 7 stools of a B pattern,
only 2 (29%) turned into the C favorable enterotype. We postulate that ipilimumab could modify
the pattern of enterotypes and after 1 or 2 injections of ipilimumab, about one third of individuals
may fall into the favorable cluster C. Cluster A (a rare enterotype in MM patients) stools
appeared to also condition or predict to some extent the antitumor effects mediated by
ipilimumab, suggesting that some other family members of the Bacteroidales genus (i.e
Prevotella) could also ignite antitumor immunity..

Supplementary Figure 21. Vancomycin augments the tumoricidal effects of CTLA4
blockade. Vancomycin prevented the loss of Bacteroidales and Burkholderiales orders induced
by anti-CTLA4 Ab (A). Sequencing of 16S rRNA gene amplicons of feces of tumor bearers
before and 48 hrs after one ip administration of 9D9 or isotype control Ab in the setting of a
vancomycin conditioning (details in Suppl. Table 1). Means +SEM of relative values for each
order for 5 mice/group are shown. The effects of vancomycin (vanco)-conditioning on mice
inoculated at day 14 with MCA205 and treated at day 2 post-tumor inoculation with 9D9 (or iso
Ctrl) Ab are shown. Tumor growth curves are depicted from 2 experiments (B. left panel) or at
day 15 post-9D9 or Iso Ctrl Ab-treatment (B. right panel). C. Histopathological score of colonic
mucosae in vancomycin-treated tumor bearers receiving anti-CTLA4, established on H&E
stained colons as described in M&M at day 20 in 5 animals/group for at least 6 independent
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areas (right panel). Anova statistical analyses, histopathological scoring by proportional odds
logistic regression, *p<0.05, **p<0.01, ***p<0.001, ns: not significant.

Supplementary Figure 22. Bf induced Treg activation in GF mice with no dramatic effects
of CTLAA4 blockade. Tumor draining lymph nodes (black dots) and contralateral lymph nodes
(grey triangles) were collected from SPF, GF, or GF mice monoassociated with B. fragilis
treated with 9D9 or isotype control Abs at d20 post-treatment. Ki67 (A) and ICOS (B)
expression on Tregs were monitored by flow cytometry. *p < 0.05, ns = not significant, by
Student t’ test. Hence, Bf could not only elicit IL-12-dependent Th1 immune responses in cancer
bearing hosts (Fig. 3), but also upregulated ICOS expression and proliferation of splenic Tregs
during anti-CTLA4 Ab treatment of Bf mono-associated GF animals. The division of labor of
pDC versus CD11b" DC might explain this dual phenomena (7).
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Supplemental Figure 14

A Monosaccharide analysis by capillary electrophoresis of the capsular polysaccharide-enriched fractions
from B. fragilis and B. distasonis

N-Acetyl-amino sugars
(N-Acetyl-Glucosamine

+ N-Acetyl-Galactosamine
+ N-Acetyl-Quinovosamine)

Galactose

Fucose

|

APTS
(Fluorescent probe
in excess)
Galacturonic * Degradation
acid products of APTS

A# *

B. fragilis

B. distasonis

j\-_.-—-._._-—-.._,\-—-— e
R 2 12 14 15 g7 R Rgha e g & ¥ TEY S 2 2 7
Minutes
100+ .

E \%

O v
g 80 e) v <><>
© '60— A o0
C 60{ an STV 06°
®
o | ‘_""*L"V_g_"_ﬁ_&-;_
3 407 %o Vyv 8000
5 o0
g 201
=
— 6/6 1/5 6/16 9/16

0 T T T T T
o \% \% &6 .’\\6
© § & X >
&«
6\6\' Q)‘
@o
' Water Antibiotics '



MCA205 OVA

A Supplemental Figure 15
WT TIr2 - Tira -
300 Iso Ctrl e e
— aCTLA4
< E
> E 2007 . .
3E 00
O 8 1001 . .
]
}_
0 0.0001%** p<0.0011** ___p<0.0568
T T T T T T T T 1
0 10 20 30
Days after treatment
-/-
WT Tird — WTlso Ctrl *
B r o —WTlTia |p<0.02
N T — Tlr4-/- 1so Ctrl
300 Iso Ctrl — A lso el |p<0.06
— aCTLA4 e
& 2 804
£ 2
£.200 T =
Qo < 60+
N =
= o @
© o) g 40 L
£ 100 . 2
= 8 20-
<)
4/6 Tumor free 0/6 Tumor free &
0 T T T T T T T T 1 0 T T T T T T T Tl
0 10 20 30 40 0 5 10 15 20 25 30 35 40 45
Days after treatment Days post treatment
C Antibiotics + aCTLA4
3007 --- NaCl
— LPS +LTA
€
£ 200+
(]
N
(2]
g 100
=]
'_

T T T 1
0 5 10 15 20 25
Days after treatment



Supplemental Figure 16
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Supplemental Table 1. High throughput pyrosequencing of 16S ribosomal RNA gene amplicons of feces of naive versus
vancomycin-treated tumor bearers receiving one injection of anti-CTLA4 (9D9) Ab.

Water Vancomycin
Average Paired T-test Average Paired T-test
. Ctrolvs  Ctrolvs Ctrol_iso Ctrolvs  Ctrolvs Ctrol_iso

Order Water Water_iso Water_aCTLA4 aCTLA4 Ctrol iso vs aCTLA4 Vanco Vanco_Iso Vanco_aCTLA4 aCTLA4 Ctrol_iso vs aCTLA4
Bacteroidales 83,746 73,388 68,676 0,010 0,101 0,495 88,975 93,587 90,327 0,430 0,003 0,083
Clostridiales 9,657 17,416 24,585 0,012 0,147 0,299 2,211 0,630 1,089 0,029 0,004 0,048
Lactobacillales 1,351 2,993 2,037 0,482 0,039 0,413 3,332 1,379 2,524 0,386 0,018 0,140
Enterobacteriales 0,003 0,002 0,013 0,363 0,905 0,425 2,167 2,107 2,832 0,162 0,805 0,224
Burkholderiales 1,041 0,840 0,289 0,001 0,563 0,141 0,879 0,382 0,856 0,912 0,011 0,033
Anaeroplasmatales 0,027 0,005 0,027 0,995 0,440 0,326 1,421 1,212 1,124 0,167 0,548 0,784
Deferribacterales 0,177 1,470 0,639 0,115 0,309 0,505 0,274 0,111 0,098 0,264 0,258 0,841
Bdellovibrionales 0,460 0,303 0,622 0,559 0,414 0,283 0,000 0,001 0,004 0,138 0,441 0,343
unclassified Firmicutes 0,182 0,412 0,706 0,065 0,160 0,363 0,000 0,000 0,004 0,239 0,356 0,342
unclassified "Bacteroidetes" 0,520 0,379 0,302 0,544 0,672 0,685 0,000 0,000 0,004 0,132 nd 0,246
Erysipelotrichales 0,594 0,307 0,182 0,090 0,214 0,154 0,000 0,000 0,005 0,116 0,374 0,240
Rhizobiales 0,002 0,000 0,001 0,500 0,177 0,286 0,252 0,076 0,562 0,062 0,021 0,036
Caulobacterales 0,304 0,075 0,039 0,084 0,124 0,330 0,000 0,000 0,001 0,039 nd 0,120
Desulfovibrionales 0,022 0,037 0,057 0,069 0,344 0,397 0,131 0,052 0,111 0,556 0,002 0,138
Selenomonadales 0,050 0,157 0,230 0,014 0,212 0,468 0,000 0,000 0,002 0,098 nd 0,205
Hydrogenophilales 0,155 0,052 0,004 0,026 0,111 0,112 0,000 0,000 0,001 0,255 nd 0,374
Verrucomicrobiales 0,010 0,000 0,003 0,334 0,153 0,393 0,011 0,037 0,065 0,039 0,210 0,423
unclassified Gammaproteobacte 0,020 0,016 0,019 0,912 0,679 0,798 0,014 0,001 0,000 0,424 0,401 0,307
unclassified Bacteria 0,014 0,013 0,030 0,322 0,868 0,360 0,000 0,000 0,000 nd nd nd
Coriobacteriales 0,018 0,006 0,012 0,156 0,004 0,089 0,000 0,000 0,001 0,018 nd 0,079
Bacillales 0,001 0,002 0,001 0,965 0,691 0,749 0,002 0,001 0,008 0,311 0,166 0,363
Candidatus Saccharibacteria 0,004 0,003 0,005 0,692 0,875 0,596 0,000 0,000 0,000 nd nd nd
Flavobacteriales 0,000 0,000 0,005 0,023 0,363 0,061 0,000 0,000 0,000 nd nd nd
Rhodospirillales 0,000 0,000 0,000 nd nd nd 0,001 0,000 0,002 0,865 0,032 0,079
Oceanospirillales 0,000 0,001 0,000 0,530 0,360 0,199 0,000 0,000 0,001 0,212 0,952 0,331
Pseudomonadales 0,000 0,001 0,000 0,297 0,197 0,313 0,000 0,000 0,000 0,851 0,993 0,856
Chromatiales 0,002 0,000 0,000 0,149 0,183 0,374 0,000 0,000 0,000 nd nd nd
Sphingobacteriales 0,001 0,000 0,001 0,645 0,787 0,489 0,000 0,000 0,000 nd nd nd
Rhodocyclales 0,000 0,000 0,000 nd nd nd 0,000 0,000 0,000 0,995 0,730 0,637
unclassified Alphaproteobacteria 0,001 0,000 0,000 0,125 0,235 0,374 0,000 0,000 0,000 nd nd nd
Actinomycetales 0,000 0,000 0,000 0,297 nd 0,374 0,000 0,000 0,001 0,239 0,356 0,264
unclassified Betaproteobacteria 0,000 0,000 0,000 nd nd nd 0,000 0,000 0,000 0,450 0,668 0,578
Cytophagales 0,000 0,000 0,000 0,811 0,999 0,816 0,000 0,000 0,000 nd nd nd
Sphingomonadales 0,000 0,000 0,000 nd nd nd 0,000 0,000 0,000 0,255 0,374 0,647

Significant differences at the level of orders of bacteria between baseline versus isotype Cirl, and between baseline
versus anti-CTLA4 Ab-treated mice and between isotype Cirl versus anti-CTLA4 Ab-treated mice in each group of 6
mice (treated or not with vancomycin) are indicated by Student’t test. Vanco : vancomycin; Iso : Isotype Ctrl Ab




Supplemental Table 2. List of bacterial species utilized in mono-associations or in vitro assays.

Bacteria

Strain designation

Isolation

Bacteroides fragilis
Bacteroides thetaiotaomicron
Bacteroides uniformis
Burkholderia cepacia
Enterococcus hirae
Enterococcus faecalis
Escherichia coli (human study)
Escherichia coli (mice study)
Lactobacillus plantarum
Parabacteroides disasonis

ATCC 25285
ATCC 29148

CSUR* P1210

JH2-2
MC1061

ATCC BAA293

Human, Appendix abscess

Human, feces

C57BL/6 mice, Mesenteric lymph node
Human, Blood culture

C57BL/6 mice, Mesenteric lymph node
Ref #48

Ref #49

C57BL/6 mice, Mesenteric lymph node
Human, Oral cavity, Saliva

C57BL/6 mice, feces

CSUR* : Collection de Souches de I'Unité des Rickettsies, Marseille, France



Supplemental Table 3. Baseline characteristics of melanoma and lung cancer patients from whom PBMC
were tested for memory T cells responses against bacteria

Characteristics No. of Patients %
All patients n= 27

Age:
Mean age-yr 64
Range -yr 37-87

Sex:
Male 17 63
Female 10 37

Tumor histology:
Melanoma 11 41
Non-small-cell lung cancer 16 59

Disease stage:

11 2 7

v 25 93
Elevated LDH* 6 22
Prior therapies:

None 4 15
Chemotherapy 23 85
BRAF-inhibitor 2 7

Immune check point 1 4
inhibitor
Treatment:
Ipilimumab 10 37
Ipilimumab + Radiotherapy 17 63

* LDH was not available for 14 patients



Supplemental Table 4. Characteristics of melanoma patients for whom stools were collected for high throughput
sequencing analyses.

%
=25

Age:
Mean age-yr 62
Range -yr 40-85
Sex:
Male 11 44
Female 14 56
Tumor histology:
Melanoma 25 100
Disease stage:
Il 1 4
1 6 24
v 18 72
M1la 2 8
M1b 3 12
Milc 13 52
Elevated LDH* 6 24
Prior systemictherapies:
None 18 72
Chemotherapy 3 12
Immune check point inhibitor 3 12
Tyrosine kinase inhibitor 1 4

*LDH was not available for one patient



Supplemental Table 5. Significant differences between cluster A, B and C melanoma patients as for bacterial isolates in
the cohort of 25 individuals described in Supplemental Table 4 and Supplemental Figure 15. All the treatment points
regardless of the therapy have been considered in the model.

CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) SD Mean (%) | SD | Mean (%) SD [ AvsB | AvsC | BvsC

Rel. of Bacteroides salyersiae (T); WAL 10018; AY608696 3.527 2413 11.638 7.729 24291 18.929 0.000 0.001 0.024
Rel. of Bacteroides sp.; ALA Bac; AM117579 7.872 5.251 11.942 8555 16.061 12.691 0.110 0.037 0.283

Rel. of Bacteroides acidifaciens; AB021157 2.391 2.525 5.942 4884 21114 16.777 0.011 0.001 0.003

Rel. of Bacteroides sp. CCUG 39913; AJ518872 3.027 2.923 8.372 6.635 3.283 2.831 0.003 0.831 0.003

Rel. of bacterium mpn-isolate group 1; AY028442 11.568  12.345 1.165 3.355 0.031 0.079 0.024 0.014 0.127

Rel. of Bacteroides eggerthii; JCM12986; EU136695 1.446 1.860 4.217 8.259 0.897 1.293 0.147 0.428 0.077

Rel. of Faecalibacterium prausnitzii; A2-165; AJ270469 3.743 4.480 2.870 3.495 1.006 1331 0.593 0.087 | 0.030
Rel. of Escherichia/Shigella flexneri (T); X96963 0.911 0.851 3.473 6.205 1.341 3.014 0.070 0.608 0.174

Rel. of Ruminococcaceae bacterium LM158; KI875866 2.970 2.701 2.798 3.917 0.454 0.688 0.886 0.015 0.011
Rel. of Barnesiella intestinihominis (T); YIT 11860; AB370251 0.930 0.688 3.237 3.269 1.179 1.816 0.004 0.635 0.019
Rel. of Bacteroides uniformis (T); JCM 5828T; AB050110 0.548 0.644 1.251 1.193 4.267 4465 0.039 0.006 0.021
Rel. of Prevotellaceae bacterium P4P_62 P1; AY207061 8.522 17.882 0.129 0.591 0.001 0.002 | 0.169 0.163 0.319
Rel. of Prevotella buccae; SEQ191; IN867266 7.354 12.115 0.000 0.001 0.005 0.016 = 0.084 0.084 0.272

Rel. of Bacteroides massiliensis; EG4-8-2; AB200226 2.881 3.672 1.329 1.890 0.754 1.299 0.230 0.105 0.280
Rel. of Parabacteroides distasonis; M86695 0.718 0.871 2.166 2.877 0.835 0.717 0.040 0.729 0.048

Rel. of Parabacteroides merdae (T); JCM 9497; AB238928 1.842 1.660 1.071 1.256 1.506 1.723  0.210 0.630 0.410
Rel. of Alistipes sp. 627; KI572413 1.178 1.853 1.870 4.495 0.000 0.001  0.543 0.072 0.064

Rel. of bacterium NLAE-z|-C585; 10608285 0.145 0.120 0.767 0.671 1.923 2.482 0.000 0.014 0.097

Rel. of Dialister invisus (T); E7.25; AY162469 3.347 5.464 0.336 0.913 0.123 0.258 0.113 0.092 0.310

Rel. of Phascolarctobacterium faecium; X72867 0.306 0.414 1.640 3.394 0.229 0.677 0.082 0.728 0.070

Rel. of Paraprevotella clara; JCM 14859; AB547651 1.253 1.985 0.959 1.667 0.546 1.821 0.689 0.378 0.488

Rel. of Ruminococcus bromii; X85099 0.094 0.104 1.424 3.336 0.593 0.963 0.075 0.065 0.280

Rel. of Bacteroides clarus (T); YIT 12056; AB490801 0.116 0.116 0.602 0.716 1.450 2.581 0.005 0.064 0.232

Rel. of bacterium IARFR2474; KC153189 0.280 0.509 1.406 4.781 0.003 0.003 0287 0.116 0.183

Rel. of butyrate-producing bacterium T2-145; AJ270472 1.237 1.057 0.663 1.090 0.313 0.400 0.174 0.022 0.179
Rel. of Bacteroides caccae (T); ATCC 43185T; X83951 0.192 0.158 0.558 0.623 0.843 1.498 0.016 0.115 0.494
Rel. of butyrate-producing bacterium L2-21; AJ1270477 0.949 1.692 0.498 0.919 0.369 0.573 0.443 0.318 0.603
Rel. of Bacteroides sp. C13EG111; AB861981 1.586 3.378 0.354 1.643 0.001 0.001 0.294 0.168 0.323

Rel. of [Ruminococcus] torques; JCM 6553; AB910746 0.094 0.105 0.912 2.287 0.217 0.316 0.108 0.176 0.173
Rel. of Candidatus Alistipes marseilloanorexicus AP11; JX101692 0.756 0.918 0.612 0.768 0.166 0.204 0.671 0.071 0.015
Rel. of Odoribacter laneus (T); YIT 12061; AB490805 2.260 7.147 0.000 0.000 0.000 0.000 0.341 0.341 0.333
Rel. of Lachnospiraceae bacterium 19gly4; AF550610 0.777 1.066 0.563 0.871 0.197 0.235 | 0.586 0.119 0.072
Rel. of Faecalibacterium prausnitzii; 1-79; AY169427 0.431 0.415 0.742 1.007 0.128 0.161 0.225 0.048 0.010
Rel. of Eubacterium coprostanoligenes (T); HL; HM037995 0.994 1.449 0.314 0.329 0.305 0.652  0.172 0.182 0.961
Rel. of Bacteroides sp.; BV-1; X89217 0.138 0.210 0.816 1.733 0.110 0.176  0.084 0.736 0.071

Rel. of Coprobacter fastidiosus; NSB1; JN703378 1.177 1.264 0.313 0.373 0.100 0.153 0.058 0.023 0.023

Rel. of bacterium NLAE-zI-P356; JQ607114 0.336 0.309 0.376 0.377 0.579 0.689 0.758 0.244 0.309

Rel. of Roseburia faecis (T); M72/1; AY305310 0.519 0.591 0.551 0.773 0.159 0.170 0.899 0.087 0.030

Rel. of Papillibacter cinnamivorans (T); CIN1; DSM12816; AF167711 0.719 0.827 0.383 0.350 0.194 0332 0241 0.080 0.104
Rel. of Bacteroides vulgatus; JCM 5826T; AB050111 0.277 0.262 0.405 0.433 0.422 0.593 0.311 0.412 0.921

Rel. of Oscillibacter valericigenes (T); Sjm18-20 (= NBRC 101213); AB238598 0.240 0.135 0.562 0.672 0.186 0.244 0.041 0.489 0.023
Rel. of Acidaminococcus intestini (T); ADV 255.99; AF473835 0.123 0.231 0.589 1.595 0.217 0473 0.193 0.518 0.311
Rel. of Eubacterium desmolans (T); ATCC 43058; L34618 0.558 1.111 0.453 1.324 0.110 0.127  0.818 0.233 0.240
Rel. of Prevotella sp. 152R-1a; DQ278861 0.020 0.040 0.362 1.697 0.500 1.938 0.355 0.352 0.824

Rel. of bacterium NLAE-zI-C545; JQ608245 0.543 0.939 0.243 0.422 0.274 0.533  0.353 0.426 0.849

Rel. of Bacteroides ovatus; 8; GU968166 0.140 0.117 0.398 0.453 0.317 0.286 0.019 0.043 0.511

Rel. of Clostridiales bacterium 80/3; EU266551 0.619 0.728 0.102 0.213 0.405 0.629 0.050 0.457 0.090

Rel. of bacterium NLAE-zI-H429; JX006641 0.156 0.072 0.298 0.221 0.415 0.507 0.011 0.069 0.412

Rel. of Bacteroidetes bacterium Smarlab 3301186; AY538684 0.240 0.240 0.406 0.823 0.172 0.228 0.392 0.487 0.217
Rel. of Odoribacter splanchnicus; JCM 15291; AB547649 0.200 0.200 0.373 0.541 0.221 0.326  0.200 0.844 0.296
Rel. of Bacteroides ovatus; 3941; AY895193 0.156 0.132 0.308 0.318 0.305 0.312  0.066 0.116 0.977

Rel. of Clostridium orbiscindens (T); DSM 6740; Y18187 0.088 0.057 0.393 0.370 0.220 0.446 0.001 0.276 0.224
Rel. of Ruminococcus gnavus (T); ATCC 29149; X94967 0.019 0.025 0.463 1.670 0.127 0.251 | 0.225 0.117 0.363
Rel. of butyrate-producing bacterium SR1/1; AY305321 0.254 0.362 0.329 0.363 0.145 0.175 0.595 0.391 0.048
Rel. of Bacteroides stercoris (T); type strain: ATCC 43183; X83953 0.207 0.354 0.341 0.725 0.127 0.248  0.489 0.542 0.211
Rel. of Pyramidobacter piscolens; P4G_18; AY207056 0.011 0.028 0.503 2.163 0.000 0.000 0.298 0.244 0.287
Rel. of Bacteroides coprocola; M11; AB200223 0.088 0.263 0.453 1.061 0.015 0.055 0.141 0.408 0.066

Rel. of unidentified bacterium; CCCM26; AY654952 0.580 1.050 0.156 0.384 0.059 0.137  0.241 0.149 0.284

Rel. of Dorea longicatena (T); I11-35; AJ132842 0.346 0.253 0.255 0.308 0.051 0.054 0.386 0.004 0.006

Rel. of Veillonella parvula; DSM 2008; X84005 0.056 0.119 0.393 1.340 0.016 0.020 0.255 0.314 0.201

Rel. of anaerobic bacterium Glu3; AY756145 0.200 0.141 0.202 0.221 0.175 0.293  0.979 0.782 0.770

Rel. of Eubacterium siraeum; 70/3; EU266550 0.467 0.786 0.107 0.244 0.121 0.284 0.184 0.207 0.877

Rel. of Streptococcus salivarius subsp. null; K12; F1154804 0.109 0.215 0.234 0.350 0.162 0.500 0.227 0.720 0.635
Rel. of Blautia faecis (T); M25; HM626178 0.112 0.197 0.251 0.359 0.126 0.144 0.171 0.846 0.155

Rel. of Roseburia inulinivorans (T); type strain: A2-194; AJ270473 0.094 0.141 0.228 0.567 0.168 0.284 0.304 0.395 0.672
Rel. of Bacteroides intestinalis; SLC1-19; AB599944 0.072 0.107 0.288 0.623 0.081 0.171 0.127  0.878 0.149

Rel. of Bacteroides vulgatus; AM042696 0.092 0.051 0.155 0.098 0.231 0.248 0.024 0.051 0.273

Rel. of Bacteroides sp. DJF_B097; EU728710 0.013 0.025 0.023 0.039 0.473 1.780 0.421 0.333 0.343

Rel. of Bacteroides massiliensis (T); B84634; AY126616 0.277 0.405 0.110 0.183 0.160 0310 0.237  0.449 0.582
Rel. of Barnesiella viscericola DSM 18177; C46, DSM 18177; CP007034 0.721 1.548 0.004 0.014 0.000 0.001  0.174 0.172 0.227
Rel. of bacterium ic1337; DQ057466 0.074 0.072 0.209 0.193 0.148 0.189 0.007 0.183 0.345

Rel. of Prevotellaceae bacterium DJF_RP17; EU728752 0.655 1.132 0.008 0.019 0.030 0.105 0.101 0.111 0.452
Rel. of Turicibacter sanguinis (T); AF349724 0.006 0.009 0.024 0.079 0.452 1.730 0.298 0.334 0.354

Rel. of bacterium mpn-isolate group 18; AF357566 0.076 0.089 0.207 0.332 0.131 0.252  0.099 0.446 0.440

Rel. of Blautia obeum; 1-33; AY169419 0.106 0.112 0.187 0.191 0.095 0.074 0.147 0.781 0.049

Rel. of Clostridium islandicum; AK1; EF088328 0.184 0.284 0.121 0.212 0.128 0.271  0.536 0.626 0.931

Rel. of Bacteroides dorei (T); JCM 13471; 175; AB242142 0.067 0.072 0.149 0.137 0.165 0.264 0.034 0.190 0.832
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) SD Mean (%) | SD | Mean (%) SD [ AvsB | AvsC | BvsC
Rel. of Bacteroides helcogenes; JCM6297; 15; EU136692 0.000 0.000 0.296 0.874 0.000 0.000 0.127 na 0.127
Rel. of Haemophilus parainfluenzae; GRG10; GU561422 0.108 0.296 0.241 0.845 0.003 0.007 0.516 0.286 0.199
Rel. of Dialister succinatiphilus (T); YIT 11850; AB370249 0.341 0.898 0.128 0.341 0.004 0.008 0.481 0.262 0.103
Rel. of Oscillospiraceae bacterium AIP 1035.11; JQ246091 0.120 0.100 0.216 0.372 0.027 0.034 0.270 0.016  0.027
Rel. of butyrate-producing bacterium SL6/1/1; AY305317 0.078 0.106 0.195 0.403 0.083 0.132  0.215 0.920 0.235
Rel. of Bacteroides sp. S-18; AB470321 0.107 0.119 0.105 0.105 0.193 0.237 0.964 0.244 0.194
Rel. of Alistipes sp. NMLO5A004; EU189022 0.165 0.225 0.172 0.172 0.053 0.067 0.933 0.153 0.006
Rel. of Bacteroides finegoldii (T); JCM 13345; 199T; AB222699 0.160 0.198 0.058 0.136 0.217 0.357 0.160 0.610 0.115
Rel. of Bacteroides vulgatus ATCC 8482; CP000139 0.074 0.055 0.135 0.098 0.155 0.205 0.033 0.166 0.733
Rel. of Subdoligranulum sp. DJF_VR33k2; EU728786 0.167 0.205 0.138 0.227 0.082 0.125 0.722 0.256 0.340
Rel. of butyrate-producing bacterium SS3/4; AY305316 0.174 0.479 0.173 0.450 0.021 0.045 0.999 0.340 0.130
Rel. of Prevotella oryzae; JCM 13648; AB588018 0.133 0.277 0.192 0.401 0.019 0.065 0.632 0.229 0.058
Rel. of butyrate-producing bacterium A2-231; AJ270484 0.104 0.143 0.182 0.252 0.049 0.059 0.276 0.279 0.026
Rel. of Thermonema rossianum; SC-1; YO8957 0.427 1.305 0.001 0.003 0.079 0.220 0.325 0.421 0.190
Rel. of Faecalibacterium prausnitzii; L2-6; AJ270470 0.185 0.321 0.145 0.248 0.036 0.073 0.731 0.176 0.061
Rel. of butyrate-producing bacterium A2-166; AJ270489 0.284 0.562 0.012 0.037 0.150 0.394 0.156 0.521 0.195
Rel. of Bacteroides sartorii; JCM 16498; AB531491 0.115 0.138 0.083 0.112 0.157 0.232  0.538 0.576 0.271
Rel. of butyrate-producing bacterium SS2/1; AY305319 0.099 0.167 0.128 0.194 0.101 0.271 0.668 0.983 0.740
Rel. of Bacteroidetes bacterium RM69; AB730710 0.244 0.535 0.125 0.407 0.000 0.000 0.540 0.180 0.164
Rel. of Alistipes shahii; JCM 16773; AB554233 0.112 0.107 0.155 0.127 0.045 0.052 0.338 0.089 0.001
Rel. of Alistipes putredinis; JCM 16772; AB554232 0.027 0.054 0.206 0.459 0.024 0.031 0.084 0.892 0.077
Rel. of Bacteroides plebeius; M131; AB200221 0.000 0.001 0.053 0.174 0.263 0911 0.171 0.283 0.392
Rel. of bacterium NLAE-zI-H314; JX006529 0.016 0.014 0.066 0.084 0.226 0.258 0.011 0.007  0.033
Rel. of Parabacteroides distasonis; JCM 13401; 21-48; AB238924 0.058 0.061 0.116 0.121 0.119 0.201 0.083 0.291 0.968
Rel. of Clostridiales bacterium L2-14; F)748582 0.121 0.252 0.107 0.164 0.086 0.103 0.878 0.683 0.628
Rel. of Romboutsia ilealis; CRIB; JN381505 0.027 0.036 0.156 0.273 0.068 0.198 0.039 0.442 0.263
Rel. of Bacteroides caccae; JCM9498; EU136686 0.053 0.053 0.069 0.099 0.169 0.309 0.557 0.175 0.243
Rel. of Clostridium sporosphaeroides (T); DSM 1294; X66002 0.050 0.030 0.121 0.159 0.077 0.129 0.054 0.438 0.362
Rel. of Bacteroides sp. TP-5; AB499846 0.076 0.081 0.092 0.127 0.100 0.181 0.668 0.653 0.881
Rel. of Bacteroidetes bacterium Eg28; FI611795 0.135 0.311 0.092 0.188 0.054 0.148 0.691 0.457 0.501
Rel. of Bacteroides ovatus (T); JCM 5824T; AB050108 0.061 0.052 0.114 0.124 0.070 0.081 0.101 0.739 0.202
Rel. of Clostridium sp. 826; AB739699 0.154 0.440 0.096 0.172 0.029 0.039 0.696 0.391 0.090
Rel. of Anaerostipes butyraticus (T); 35-7; F1947528 0.129 0.091 0.092 0.160 0.048 0.124 0.411 0.073 0.359
Rel. of Bacteroidaceae bacterium Smarlab 3301643; AY538687 0.018 0.024 0.109 0.161 0.095 0.154 0.015 0.073 0.792
Rel. of Lactobacillus mucosae (T); CCUG 43179 (T); S32; DSM 13345; AF126738 0.018 0.027 0.051 0.136 0.179 0.644 0.293 0.348 0.456
Rel. of Prevotella sp. R79; AB730668 0.113 0.203 0.014 0.063 0.166 0.642 0.158 0.769 0.374
Rel. of Oscillibacter sp. G2; HM626173 0.146 0.120 0.094 0.113 0.025 0.041 0.260 0.010 0.013
Rel. of Alloprevotella tannerae; WWP_SS6_P14; GU413085 0.000 0.000 0.174 0.815 0.000 0.000 0.328 na 0.328
Rel. of bacterium mpn-isolate group 3; AF357576 0.358 1.073 0.000 0.001 0.000 0.001 0.316 0.317 0.401
Rel. of Clostridiales bacterium oral taxon 093; CK059; GQ422712 0.358 1.132 0.000 0.000 0.000 0.000 0.341 0.341 na
Rel. of bacterium NLAE-z|-C24; JQ607830 0.027 0.031 0.078 0.096 0.108 0.110 0.031 0.014 0.393
Rel. of Prevotella multiformis (T); PPPA21; AB182483 0.260 0.517 0.041 0.112 0.000 0.001 0.212 0.142 0.104
Rel. of Ruminococcus sp. DJF_VR52; EU728789 0.102 0.155 0.095 0.115 0.024 0.042 0.897 0.148 0.013
Rel. of Bacteroides sp. ASF519; ASF 519; AF157056 0.135 0.177 0.061 0.069 0.039 0.052 0.226 0.123 0.278
Rel. of Bacteroides acidifaciens; SLC1-3; AB599942 0.007 0.007 0.025 0.027 0.177 0.244 0.008 0.017  0.030
Rel. of Ruminococcus champanellensis 18P13; type strain: 18P13; AJ515913 0.058 0.060 0.025 0.073 0.140 0.385 0.200 0.430 0.274
Rel. of Clostridium lactatifermentans (T); G17; AY033434 0.031 0.026 0.115 0.352 0.029 0.025  0.278 0.846 0.266
Rel. of butyrate-producing bacterium L2-50; AJ270491 0.277 0.800 0.009 0.018 0.003 0.005 0.315 0.305 0.157
Rel. of Bacteroides vulgatus; BCRC12903; EU136687 0.082 0.115 0.066 0.081 0.052 0.048 0.692 0.448 0.520
Rel. of Firmicutes bacterium DJF_VP44; EU728775 0.030 0.020 0.106 0.136 0.027 0.028 0.017 0.807 @ 0.014
Rel. of Porphyromonadaceae bacterium C941; JF803519 0.002 0.007 0.135 0.359 0.001 0.003 0.098 0.458 0.094
Rel. of bacterium P1C11; KM043759 0.010 0.025 0.107 0.281 0.030 0.063 0.121 0.268 0.226
Rel. of Bacteroides plebeius (T); M12; AB200217 0.001 0.002 0.059 0.237 0.105 0.407 0.261 0.336 0.695
Rel. of bacterium NLAE-zI-H294; JX006510 0.023 0.060 0.060 0.097 0.079 0.185 0.194 0.285 0.717
Rel. of Lactobacillus sp. BLB1b; AF215869 0.037 0.084 0.038 0.074 0.097 0.359 0.969 0.539 0.538
Rel. of bacterium NLAE-zI-G417; JX048409 0.143 0.348 0.043 0.085 0.016 0.015 0.392 0.275 0.147
Rel. of Clostridium disporicum (T); DSM 5521; Y18176 0.031 0.051 0.075 0.144 0.046 0.104 0.211 0.627 = 0.483
Rel. of Gram-negative bacterium cL10-2b-4; AY239469 0.031 0.038 0.094 0.204 0.017 0.029 0.173 0.334 0.093
Rel. of Paraprevotella clara (T); YIT 11840 (= JCM 14859, = DSM 19731); AB331896 0.023 0.061 0.108 0.494 0.000 0.001 0437 0.265 0.318
Rel. of bacterium IARFR184; KC153191 0.043 0.047 0.069 0.074 0.030 0.050 0.242 0.521 0.064
Rel. of Bacteroides sp. HGBC25; HM245131 0.033 0.033 0.052 0.063 0.049 0.079 0.271 0.500 0.893
Rel. of Collinsella aerofaciens; G118; AJ245919 0.039 0.048 0.080 0.139 0.002 0.007 0.228 0.040 0.016
Rel. of Lactobacillus delbrueckii subsp. null; JCM 1002; ABO07908 0.003 0.009 0.003 0.008 0.135 0.364 0.983 0.178 0.179
Rel. of Ruminococcus lactaris (T); ATCC 29176; L76602 0.013 0.021 0.089 0.258 0.003 0.004 0.182 0.148 0.130
Rel. of Porphyromonadaceae bacterium DJF_B175; EU728718 0.133 0.292 0.030 0.141 0.000 0.000 0.308 0.179 0.328
Rel. of Bacteroides vulgatus; EBA6-18; EF608209 0.040 0.048 0.028 0.048 0.066 0.108 0.547 0417  0.222
Rel. of Bacteroides vulgatus; NMBE-13; JNO84210 0.032 0.034 0.043 0.053 0.047 0.071 0.481 0.477 0.847
Rel. of unidentified bacterium; CDDN33; AY654973 0.004 0.005 0.077 0.106 0.018 0.036 0.004 0.149 0.023
Rel. of bacterium ii1390; DQ057479 0.002 0.005 0.089 0.411 0.000 0.000 0.333 0.296 0.323
Rel. of Parasutterella excrementihominis (T); YIT 11859 (= JCM 15078, = DSM 21040); AB370250 0.007 0.009 0.073 0.116 0.019 0.059 0.016 0.441 0.076
Rel. of Prevotellaceae bacterium DJF_VR15; EU728784 0.186 0.460 0.000 0.001 0.000 0.000 0.232 0.231 0.173
Rel. of Clostridiales bacterium RM3; AB730671 0.039 0.038 0.063 0.118 0.008 0.025 0.410 0.038 0.048
Rel. of Bacteroides coprophilus; CB40 (= JCM 13816); AB064919 0.000 0.000 0.000 0.000 0.126 0.486 na 0.333 0.333
Rel. of unidentified bacterium; CCCM100; AY654947 0.025 0.040 0.069 0.161 0.008 0.024 0.241 0.257 = 0.095
Rel. of Clostridiales bacterium A2-162; DQ986224 0.038 0.075 0.047 0.090 0.030 0.035 0.788 0.738 0.431
Rel. of Fusobacterium nucleatum subsp. null; WWP_SS1_P09; GU412478 0.045 0.137 0.063 0.211 0.001 0.002 0.767 0.335 0.180
Rel. of Parabacteroides distasonis; JCM5825; EU136681 0.030 0.038 0.063 0.095 0.011 0.019 0.172 0.185 0.022
Rel. of bacterium NLAE-zI-G481; JX048468 0.017 0.020 0.035 0.033 0.058 0.054 0.066 0.014 0.153
Rel. of bacterium R2; JN688050 0.029 0.035 0.049 0.063 0.031 0.055  0.264 0.900 0.373
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) | SD | Mean (%) | SD | Mean (%) | SD | AvsB | AvsC | BvsC

Rel. of Clostridiales bacterium JN18_V41_S; DQ168656 0.085 0.206 0.028 0.034 0.016 0.024  0.399 0.313 0.230

Rel. of Akkermansia muciniphila ATCC BAA-835; CP001071 0.007 0.022 0.070 0.170 0.004 0.014 0.101 0.680 0.082

Rel. of Parabacteroides distasonis; SaLBE-7; JNO38566 0.037 0.036 0.025 0.040 0.042 0.064 0410 0.819 0.382
Rel. of Succinivibrio dextrinosolvens (T); DSM 3072; Y17600 0.149 0.319 0.000 0.000 0.000 0.000 0.171 0.171 na

Rel. of Ruminococcus sp. 653; AB744233 0.008 0.012 0.058 0.102 0.013 0.018 0.034 0.455 0.054

Rel. of Clostridium ramosum (T); DSM 1402; X73440 0.013 0.037 0.056 0.243 0.010 0.016 0.422 0.798 0.379

Rel. of Bacteroides xylanisolvens (T); type strain: XB1A; AM230650 0.009 0.012 0.042  0.054 0.032 0.043 0.013 0.070  0.543

Rel. of rumen bacterium NK4A171; GU324380 0.044 0.055 0.010 0.021 0.052 0.171 0.080 0.869 0.355

Rel. of Butyricimonas virosa (T); JCM 15149; MT12; AB443949 0.031 0.030 0.036 0.056 0.023 0.035  0.737 0.571 0.403

Rel. of bacterium NLAE-zI-H75; JX006319 0.038 0.042 0.030 0.050 0.025 0.060 0.627 0.525 0.803

Rel. of Megasphaera sp. TrE9262; DQ278866 0.121 0.203 0.006 0.018 0.003 0.010 0.103 0.097 0.655

Rel. of Clostridium sp. YIT 12070; AB491208 0.073 0.068 0.024 0.024 0.009 0.012 0.052 0.015 0.015

Rel. of bacterium NLAE-zl-H324; JX006539 0.060 0.051 0.026 0.032 0.015 0.021 0.071 0.020 0.215

Rel. of Prevotella sp. BI-42; AJ581354 0.124 0.154 0.005 0.016 0.000 0.000 0.035 0.029 0.147

Rel. of Clostridiales bacterium canine oral taxon 061; OF002; IN713225 0.019 0.014 0.048 0.056 0.010 0.010 0.032 0.108 0.005

Rel. of butyrate-producing bacterium L2-12; AJ270488 0.027 0.035 0.033 0.050 0.025 0.054 0.690 0.895 0.629

Rel. of Coprococcus catus (T); VPI-C6-61; AB038359 0.016 0.018 0.048 0.114 0.011 0.029 0.211 0.579 0.154

Rel. of Barnesiella sp. 177; KI572412 0.064 0.101 0.027 0.050 0.007 0.015  0.297 0.109 0.094

Rel. of bacterium mpn-isolate group 25; AF357573 0.039 0.067 0.040 0.055 0.005 0.006 0.993 0.135 0.007

Rel. of Parabacteroides distasonis; JCM 13400; 6-72; AB238923 0.023 0.028 0.025 0.031 0.037 0.051 0.883 0.411 0.436

Rel. of Intestinimonas butyriciproducens AP4; JX101685 0.010 0.010 0.051 0.081 0.009 0.011 0.029 0.798 0.025

Rel. of Clostridiales bacterium CIEAF 021; AB702937 0.027 0.024 0.040 0.054 0.010 0.015 0.359 0.061 0.021

Rel. of Prevotellaceae bacterium DJF_CR21k6; EU728732 0.118 0.247 0.002 0.003 0.001 0.002 0.166 0.163 0.343

Rel. of rumen bacterium 2/9293-25; DQ382351 0.004 0.004 0.050 0.111 0.010 0.025 0.063 0.371 0.112

Rel. of Ruminococcus callidus; X85100 0.014 0.021 0.033 0.076 0.026 0.054 0.287 0.450 0.740

Rel. of Melissococcus plutonius; NCDO 2443, authentic strain; M43P; X75751 0.027 0.062 0.024 0.058 0.028 0.056 0.888 0.971 0.825

Rel. of Bacteroides acidifaciens; Al; AB021158 0.050 0.062 0.024 0.027 0.012 0.018 0.216 0.083 0.121

Rel. of bacterium P2G6; KM043766 0.039 0.044 0.028 0.036 0.012 0.021 0.503 0.103 0.109

Rel. of bacterium WH3-2; JQ269305 0.087 0.253 0.010 0.033 0.003 0.012 0.362 0.322 0.378

Rel. of Eikenella corrodens; PCH-158; KF554246 0.006 0.018 0.051 0.237 0.000 0.000 0.385 0.351 0.327

Rel. of bacterium Ellin314; AF498696 0.096 0.300 0.005 0.023 0.000 0.000 0.360 0.335 0.328

Rel. of Ruminococcus sp. RLB1; IN680876 0.000 0.000 0.050 0.184 0.001 0.002 0.218 0.026 0.227

Rel. of Prevotella intermedia (T); ATCC 25611; X73965 0.103 0.327 0.000 0.000 0.000 0.000 0.341 0.341 0.328
Rel. of Xylanibacter oryzae (T); KB3; AB078826 0.103 0.240 0.000 0.000 0.000 0.000 0.204 0.204 na

Rel. of Sutterella wadsworthensis (T); WAL 9799; GU585669 0.056 0.074 0.018 0.035 0.007 0.013  0.145 0.062 0.182

Rel. of bacterium NLAE-zI-G39; JX048086 0.007 0.006 0.025 0.033 0.029 0.030 0.020 0.012 0.682

Rel. of Clostridium scindens; JCM 10420 M-18; AB020729 0.004 0.009 0.036 0.059 0.016 0.035 0.020 0.225 0.200

Rel. of Bacteroides nordii (T); WAL 11050; AY608697 0.029 0.035 0.032 0.075 0.003 0.005 0.867 0.042 0.084

Rel. of Clostridium sp. TG60-1; AB551424 0.001 0.003 0.047 0.137 0.001 0.001 0.132 0.679 0.128

Rel. of Clostridiales bacterium oral taxon F32; VO026; HM099644 0.067 0.181 0.012 0.042 0.004 0.010 0.364 0.299 0.417

Rel. of Oscillospiraceae bacterium NML 061048; EU149939 0.002 0.003 0.040 0.061 0.009 0.015 0.009 0.109 0.032

Rel. of Bacteroides sp. CIP103040; CIP 103 040; AF133539 0.005 0.006 0.033 0.049 0.017 0.019 0.014 0.042 0.162

Rel. of Clostridium symbiosum; 69; EF025909 0.008 0.011 0.032 0.057 0.015 0.013  0.067 0.145 0.191

Rel. of Bacteroides sp. 35AE31; AJ583244 0.012 0.024 0.036 0.084 0.007 0.010 0.227 0.581 0.128

Rel. of Eubacterium eligens (T); L34420 0.052 0.069 0.010 0.015 0.015 0.020 0.083 0.127 0.382

Rel. of Alistipes shahii WAL 8301; FP929032 0.037 0.041 0.025 0.022 0.004 0.004 0.404 0.029 0.000

Rel. of Ruminococcus faecis (T); Eg2; F1611794 0.031 0.083 0.023 0.051 0.010 0.020 0.788 0.452 0.284

Rel. of unidentified bacterium; CCCM63; AY654962 0.086 0.272 0.003 0.008 0.001 0.005 0.359 0.348 0.387

Rel. of Ruminococcus sp. DJF_VR66; EU728790 0.033 0.080 0.021 0.024 0.013 0.017 0.646 0.457 0.259

Rel. of Coprococcus sp. DJF_B005; EU728700 0.053 0.083 0.020 0.040 0.000 0.000 0.254 0.072 0.029

Rel. of unidentified bacterium; CCCM53; AY654955 0.069 0.155 0.004 0.011 0.011 0.028 0.215 0.274 0.334

Rel. of butyrate-producing bacterium M62/1; AY305309 0.027 0.082 0.028 0.080 0.004 0.006 0.979 0.379 0.164

Rel. of Acetanaerobacterium elongatum (T); Z7; AY487928 0.018 0.020 0.030 0.072 0.008 0.008 0.464 0.164 0.163

Rel. of unidentified bacterium; CCCM60; AY654961 0.015 0.025 0.032 0.045 0.006 0.013 0.176 0.283 0.014

Rel. of Clostridium sp. K39; AB610575 0.001 0.001 0.032 0.062 0.014 0.047 0.026 0.311 0.306

Rel. of bacterium YE61; AY442825 0.087 0.214 0.000 0.001 0.000 0.001  0.229 0.229 0.800

Rel. of rumen bacterium R-7; AB239481 0.037 0.064 0.014 0.019 0.014 0.045 0.297 0.331 0.947

Rel. of unidentified bacterium ZF5; AJ404682 0.009 0.013 0.028 0.065 0.013 0.027  0.200 0.628 0.339

Rel. of Roseburia intestinalis (T); L1-82; AJ312385 0.020 0.017 0.022 0.023 0.015 0.021 0.790 0.542 0.365

Rel. of rumen bacterium YS2; AF544207 0.000 0.000 0.038 0.108 0.004 0.008 0.113 0.067 0.156

Rel. of swine fecal bacterium RF3G-Cel1; F/753838 0.015 0.016 0.020 0.034 0.019 0.015 0.609 0.608 0.878

Rel. of Clostridium sp. CPC-11; KM454168 0.007 0.010 0.031 0.082 0.008 0.024 0.193 0.870 0.231

Rel. of Streptococcus mitis; 127R; AJ295848 0.015 0.047 0.032 0.085 0.001 0.001 0.484 0.347 0.098

Rel. of Clostridium sp. YIT 12069; AB491207 0.014 0.029 0.020 0.033 0.019 0.053  0.645 0.788 0.954

Rel. of bacterium mpn-isolate group 16; AF357564 0.021 0.041 0.019 0.020 0.015 0.015 0.911 0.692 0.497

Rel. of Gemmiger formicilis (T); ATCC 27749; X2-56; GU562446 0.015 0.016 0.029 0.065 0.004 0.005 0.323 0.063 0.082

Rel. of Dorea longicatena; LEMG11; EU770628 0.031 0.043 0.023 0.040 0.001 0.003 0.600 0.049 0.018

Rel. of Lactobacillales bacterium HY-36-1; AY581272 0.031 0.021 0.020 0.024 0.004 0.005 0.215 0.003 0.006

Rel. of Clostridiales bacterium CIEAF 022; AB702938 0.018 0.014 0.020 0.026 0.012 0.028 0.805 0.467 0.384

Rel. of Sporobacter termitidis (T); SYR; Z49863 0.028 0.026 0.019 0.017 0.007 0.010 0.308 0.030 0.012

Rel. of rumen bacterium NK4A214; GU324404 0.016 0.025 0.021 0.035 0.012 0.020  0.688 0.646 0.334

Rel. of Candidatus Soleaferrea massiliensis AP7; JX101688 0.015 0.012 0.022 0.017 0.010 0.010 0.175 0.255 0.007

Rel. of Bacteroides eggerthii; JCM 12986; AB510700 0.002 0.004 0.035 0.109 0.001 0.002 0.172 0.342 0.155

Rel. of Acidaminococcus sp. DJF_RP55; EU728758 0.001 0.002 0.034 0.073 0.002 0.004 0.049 0.704 0.052

Rel. of Faecalibacterium prausnitzii; 1-84; AY169429 0.011 0.013 0.027 0.047 0.003 0.004 0.145 0.075 0.025

Rel. of Synergistes sp. RMA 14605; DQ412717 0.067 0.211 0.002 0.005 0.001 0.003 0.354 0.348 0.491

Rel. of Bacteroides uniformis; JCM5828; 3; EU136680 0.020 0.017 0.007 0.011 0.025 0.033  0.041 0.616  0.058
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) SD Mean (%) | SD | Mean (%) SD | AvsB | AvsC | BvsC

Rel. of Lachnospiraceae bacterium NK4A136; GU324401 0.019 0.023 0.005 0.007 0.003 0.007 0.094 0.062 0.431

Rel. of Coriobacteriaceae bacterium 68-1-3; CP009302 0.002 0.004 0.013 0.021 0.003 0.006 0.031 0.816 | 0.041

Rel. of Clostridium termitidis; DSM 5396; X71854 0.010 0.018 0.006 0.016 0.007 0.013 0477 0.613 0.776

Rel. of Roseburia sp. 1120; AB744234 0.017 0.028 0.007 0.014 0.000 0.001 0.308 0.093 0.045

Rel. of Clostridiales bacterium CIEAF 019; AB702936 0.002 0.003 0.014 0.052 0.000 0.001 0.278 0.139 0.224

Rel. of Bacteroides nordii; JCM12987; 11; EU136693 0.017 0.012 0.006 0.013 0.001 0.001 0.043 0.002 0.054

Rel. of bacterium NLAE-z|-P828; 1Q607658 0.003 0.003 0.007 0.007 0.009 0.004 0.047 0.000 0.290

Rel. of bacterium VA-S-13; AY395281 0.025 0.066 0.002 0.004 0.001 0.004 0.292 0.281 0.701

Rel. of bacterium mpn-isolate group 22; AF357570 0.000 0.001 0.011 0.019 0.005 0.012 0.022 0.146  0.273

Rel. of bacterium NLAE-zI-P318; JQ606978 0.003 0.005 0.008 0.015 0.007 0.012 0.112 0.223 0.752

Rel. of bacterium NLAE-zI-H471; JX006682 0.004 0.007 0.003 0.004 0.014 0.026 0.628 0.175 0.115

Rel. of Alistipes finegoldii; CIP 107999; AY643084 0.005 0.008 0.005 0.010 0.009 0.014 0.984 0.385 0.373

Rel. of Streptococcus intermedius (T); ATCC27335; AF104671 0.005 0.010 0.011 0.021 0.001 0.002 0.221 0.239 | 0.030

Rel. of Clostridium cellulolyticum H10; H10; ATCC 35319; CP001348 0.001 0.002 0.006 0.015 0.011 0.030 0.168 0.236  0.562

Rel. of Coprobacillus cateniformis; SWP04; GU811876 0.020 0.053 0.003 0.005 0.003 0.007 0.324 0.329 0.953

Rel. of Peptostreptococcus sp. D1; AF044947 0.019 0.060 0.005 0.020 0.000 0.000 0.479 0.341 0.274

Rel. of Clostridiaceae bacterium 80Wd; AB078861 0.019 0.040 0.004 0.012 0.000 0.001 0.265 0.164 0.131

Rel. of bacterium NLAE-zI-G119; JX048215 0.001 0.002 0.012 0.030 0.002 0.004 0.124 0.560  0.152

Rel. of Clostridium sp. NML 04A032; EU815224 0.007 0.007 0.009 0.012 0.002 0.004 0.587 @ 0.083 0.029

Rel. of Bacteroides fragilis; 21; GU968171 0.001 0.001 0.006 0.006 0.011 0.010 0.001 0.001 0.112

Rel. of Clostridium botulinum H04402 065; FR773526 0.004 0.007 0.006 0.010 0.008 0.027 0.547 0646 @ 0.839

Rel. of bacterium NLAE-zI-C18; JQ607785 0.001 0.001 0.008 0.018 0.007 0.019 0.058 0.214 0.809

Rel. of Anaerotruncus colihominis (T); 14565; AJ315980 0.004 0.006 0.006 0.008 0.008 0.018 0.524 0.457  0.671

Rel. of Klebsiella pneumoniae; ADR56; FN667803 0.001 0.002 0.012 0.034 0.002 0.006 0.151 0.579 0.192

Rel. of unidentified bacterium; CCCM41; AY654953 0.006 0.007 0.006 0.011 0.005 0.009 0.864 0.809 0.696

Rel. of Turicibacter sp. $37_09_1; LK391553 0.001 0.002 0.009 0.026 0.004 0.009 0.125 0.151 0.389

Rel. of Desulfosporosinus sp. 5apy; AF159120 0.008 0.010 0.007 0.010 0.003 0.004 0.880 0.158 0.075

Rel. of bacterium NLAE-zI-G1; JX048067 0.001 0.002 0.011 0.031 0.001 0.001 0.140 0390 0.114

Rel. of swine fecal bacterium SD-Xyl6; F/753789 0.022 0.045 0.002 0.003 0.000 0.000 0.182 0.155 0.041

Rel. of unidentified bacterium; CDDN44; AY654975 0.000 0.001 0.009 0.028 0.004 0.014 0.140 0.341 0.436

Rel. of Peptostreptococcus sp. CCUG 42997; AJ277208 0.021 0.065 0.002 0.004 0.000 0.001 0.378 0.348 0.164

Rel. of Morganella sp. TR 90; AM156948 0.002 0.005 0.001 0.003 0.014 0.044 0.562 0.316 0.271

Rel. of Clostridium cellulosi; D3; FJ465164 0.003 0.007 0.010 0.015 0.000 0.001 0.079 0.259 0.006

Rel. of bacterium BVAB3-Strain 1; GQ900631 0.002 0.004 0.007 0.014 0.006 0.012 0.134 0.248 0.807

Rel. of Peptococcus sp. canine oral taxon 334; 1G030; JN713504 0.000 0.000 0.012 0.034 0.000 0.000 0.123 na 0.123

Rel. of Bacteroides acidifaciens (T); A40; AB021164 0.003 0.005 0.004 0.005 0.009 0.009 0.820 0.051 0.050

Rel. of Victivallaceae bacterium NML 080035; FJ394915 0.021 0.067 0.001 0.002 0.001 0.002 0.354 0.350 0.816

Rel. of Clostridium sp. CPB-6; KM454167 0.014 0.030 0.004 0.021 0.000 0.000 0.373 0.168  0.328

Rel. of Clostridium sp. TM-40; AB249652 0.006 0.019 0.002 0.004 0.009 0.020 0.509 0.769 0.215

Rel. of Afipia genosp. 2; G4438; U87765 0.010 0.033 0.006 0.027 0.000 0.000 0.708 0.341 0.305

Rel. of Coprococcus eutactus (T); ATCC 27759; EF031543 0.016 0.033 0.003 0.010 0.000 0.000 0.234 0.147  0.152

Rel. of Phascolarctobacterium succinatutens YIT 12067, AB490811 0.017 0.025 0.002 0.004 0.001 0.002 0.084 0.062 0.165

Rel. of bacterium P1C10; KM043751 0.001 0.003 0.010 0.029 0.001 0.001 0.191 0.742 0.167

Rel. of Dehalobacter sp. TCP1; JX999720 0.011 0.030 0.004 0.009 0.002 0.007 0.521 0.389 0.386

Rel. of bacterium NLAE-zI-C125; JQ607864 0.003 0.003 0.008 0.011 0.002 0.004 0.061 0.707 = 0.036

Rel. of Eubacterium sp. WAL 17363; GQ461729 0.001 0.002 0.009 0.026 0.001 0.002 0.152 0.689 0.137

Rel. of Weissella cibaria; 85; JN792458 0.000 0.001 0.010 0.034 0.000 0.001 0.18 @ 0617 0177

Rel. of Faecalibacterium prausnitzii; HTF-C; HQ457028 0.007 0.013 0.004 0.008 0.004 0.010 0.548  0.642 0.894

Rel. of bacterium ASF500; ASF 500; AF157051 0.008 0.014 0.006 0.007 0.001 0.003 0.635 0.178 | 0.019

Rel. of Lactococcus lactis; KLDS4.0307; GQ337871 0.002 0.004 0.007 0.023 0.003 0.004 0.263 0.442 0.377

Rel. of Alistipes finegoldii; ANH 2437; AJ518874 0.001 0.001 0.009 0.012 0.001 0.001 0.013 0.569 0.010

Rel. of bacterium NLAE-zI-H496; JX006704 0.001 0.002 0.004  0.007 0.008 0.008 0.026  0.005 0.215

Rel. of Clostridiales bacterium CIEAF 026; AB702939 0.003 0.003 0.007 0.016 0.002 0.003 0.236 0350 0.124
Rel. of Moryella indoligenes; MDA2477; AF527773 0.021 0.066 0.000 0.000 0.000 0.000 0.341 0.341 na

Rel. of Prevotella bivia; JCM 6331; AB547673 0.001 0.002 0.009 0.032 0.000 0.001 0.216 0.531 0.192

Rel. of Blautia sp. YHC-4; JQ423946 0.000 0.001 0.000 0.001 0.013 0.047 0.522 0.296  0.303

Rel. of Vallitalea guaymasensis; type strain: Ra1766G1; HE805640 0.003 0.004 0.006 0.011 0.003 0.007 0.179 0.853 0.268

Rel. of Olsenella genomosp. C1; C3MLMO018; AY278623 0.005 0.008 0.005 0.012 0.003 0.010 0.952 0.627  0.594
Rel. of Prevotella albensis (T); M384; AJ011683 0.020 0.044 0.000 0.000 0.000 0.000 0.176 0.176 na

Rel. of Flavonifractor plautii; AIP165.06; EU541436 0.001 0.001 0.007 0.009 0.003 0.008 0.004 0.287  0.159

Rel. of bacterium mpn-isolate group 5; AF357553 0.003 0.004 0.005 0.008 0.005 0.007 0416 0.362 0.901

Rel. of Blautia hansenii (T); JCM 14655; AB534168 0.000 0.000 0.001 0.003 0.013 0.033 0.328 0.151 0.168

Rel. of Eggerthella sp. YY7918; AP012211 0.000 0.001 0.007 0.021 0.003 0.011 0.180 0326 0.558

Rel. of Bacteroides acidifaciens; A32; AB021162 0.002 0.004 0.003 0.005 0.007 0.008 0.675 0.113 0.166

Rel. of Olsenella sp. FO004; EU592964 0.010 0.014 0.004  0.009 0.000 0.000 0.242 0.053 0.049

Rel. of Clostridiaceae bacterium rennanqilyf12; AY332392 0.002 0.004 0.007 0.023 0.002 0.004 0.402 0.679 0.330

Rel. of Prevotella sp. DJF_B112; EU728712 0.015 0.020 0.001 0.005 0.000 0.000 0.053 0.037 0.221

Rel. of Clostridium sp. Clone-33; AB622843 0.000 0.001 0.001 0.003 0.011 0.038 0.419 0.284 0.305

Rel. of Lachnobacterium sp. wal 14165; AJ518873 0.018 0.043 0.000 0.000 0.000 0.000 0.226 @ 0.229 0.195

Rel. of Clostridiaceae bacterium K10; EU305624 0.013 0.023 0.001 0.004 0.002 0.005 0.141 0.164 0.651

Rel. of Clostridiaceae bacterium DJF_LS40; EU728744 0.005 0.009 0.005 0.007 0.001 0.002 0.968 0.160 = 0.007

Rel. of Streptococcus sanguinis; ATCC 29667; AY281085 0.002 0.003 0.007 0.013 0.001 0.002 0.088 0327 @ 0.032

Rel. of Bacteroides sp. DSM 12148; AJ518876 0.003 0.006 0.006 0.006 0.001 0.002 0.130 0.292 0.000

Rel. of Roseburia sp. 499; JX629259 0.008 0.012 0.003 0.005 0.002 0.004 0.293 0.156 = 0.263

Rel. of Eubacterium callanderi (T); DSM 3662; X96961 0.001 0.003 0.002 0.005 0.009 0.017  0.555 0.097  0.140

Rel. of Parabacteroides distasonis; VLPYG-4; INO38554 0.001 0.003 0.002 0.005 0.008 0.016 0.481 0.148  0.221

Rel. of bacterium NLAE-zI-H7; JX006258 0.002 0.002 0.004 0.007 0.004 0.007 0.309 0.436 = 0.950

Rel. of Hungatella hathewayi; AY552788 0.001 0.003 0.002 0.004 0.008 0.017 0.835 0.138  0.151

Rel. of Blautia stercoris; GAM6-1; HM626177 0.005 0.007 0.005 0.013 0.001 0.001 0.950 0.082 0.117

Rel. of Clostridium colinum (T); type strain: DSM 6011; X76748 0.002 0.006 0.006 0.015 0.002 0.004 0.392 0.871 0.294
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) SD Mean (%) | SD [ Mean (%) SD | AvsB | AvsC | BvsC

Rel. of Lachnospiraceae bacterium NK4A136; GU324401 0.019 0.023 0.005 0.007 0.003 0.007 0.094 0.062 0.431

Rel. of Coriobacteriaceae bacterium 68-1-3; CP009302 0.002 0.004 0.013 0.021 0.003 0.006 0.031 0.816 0.041

Rel. of Clostridium termitidis; DSM 5396; X71854 0.010 0.018 0.006 0.016 0.007 0.013 0477 0.613 0.776

Rel. of Roseburia sp. 1120; AB744234 0.017 0.028 0.007 0.014 0.000 0.001 0.308 0.093 0.045

Rel. of Clostridiales bacterium CIEAF 019; AB702936 0.002 0.003 0.014 0.052 0.000 0.001  0.278 0.139 0.224

Rel. of Bacteroides nordii; JCM12987; 11; EU136693 0.017 0.012 0.006 0.013 0.001 0.001 0.043 0.002 0.054

Rel. of bacterium NLAE-zI-P828; JQ607658 0.003 0.003 0.007 0.007 0.009 0.004 0.047 0.000 0.290

Rel. of bacterium VA-S-13; AY395281 0.025 0.066 0.002 0.004 0.001 0.004 0.292 0.281 0.701

Rel. of bacterium mpn-isolate group 22; AF357570 0.000 0.001 0.011 0.019 0.005 0.012 0.022 0.146 0.273

Rel. of bacterium NLAE-zI-P318; JQ606978 0.003 0.005 0.008 0.015 0.007 0.012 0.112 0.223 0.752

Rel. of bacterium NLAE-zI-H471; JX006682 0.004 0.007 0.003 0.004 0.014 0.026 0.628 0.175 0.115

Rel. of Alistipes finegoldii; CIP 107999; AY643084 0.005 0.008 0.005 0.010 0.009 0.014  0.984 0.385 0.373

Rel. of Streptococcus intermedius (T); ATCC27335; AF104671 0.005 0.010 0.011 0.021 0.001 0.002 0.221 0.239 0.030

Rel. of Clostridium cellulolyticum H10; H10; ATCC 35319; CP001348 0.001 0.002 0.006 0.015 0.011 0.030 0.168 0.236 0.562

Rel. of Coprobacillus cateniformis; SWP04; GU811876 0.020 0.053 0.003 0.005 0.003 0.007 0.324 0.329 0.953

Rel. of Peptostreptococcus sp. D1; AF044947 0.019 0.060 0.005 0.020 0.000 0.000 0.479 0.341 0.274

Rel. of Clostridiaceae bacterium 80Wd; AB078861 0.019 0.040 0.004 0.012 0.000 0.001 0.265 0.164 0.131

Rel. of bacterium NLAE-zI-G119; JX048215 0.001 0.002 0.012 0.030 0.002 0.004 0.124 0.560 0.152

Rel. of Clostridium sp. NML 04A032; EU815224 0.007 0.007 0.009 0.012 0.002 0.004 0.587 0.083 0.029

Rel. of Bacteroides fragilis; 21; GU968171 0.001 0.001 0.006 0.006 0.011 0.010 0.001 0.001 0.112

Rel. of Clostridium botulinum H04402 065; FR773526 0.004 0.007 0.006 0.010 0.008 0.027 0.547 0.646 0.839

Rel. of bacterium NLAE-zI-C18; JQ607785 0.001 0.001 0.008 0.018 0.007 0.019 0.058 0.214 0.809

Rel. of Anaerotruncus colihominis (T); 14565; AJ315980 0.004 0.006 0.006 0.008 0.008 0.018 0.524 0.457 0.671

Rel. of Klebsiella pneumoniae; ADR56; FN667803 0.001 0.002 0.012 0.034 0.002 0.006 0.151 0.579 0.192

Rel. of unidentified bacterium; CCCM41; AY654953 0.006 0.007 0.006 0.011 0.005 0.009 0.864 0.809 0.696

Rel. of Turicibacter sp. S37_09_1; LK391553 0.001 0.002 0.009 0.026 0.004 0.009 0.125 0.151 0.389

Rel. of Desulfosporosinus sp. 5apy; AF159120 0.008 0.010 0.007 0.010 0.003 0.004 0.880 0.158 0.075

Rel. of bacterium NLAE-z|-G1; JX048067 0.001 0.002 0.011 0.031 0.001 0.001 0.140 0.390 0.114

Rel. of swine fecal bacterium SD-Xyl6; F1753789 0.022 0.045 0.002 0.003 0.000 0.000 0.182 0.155 0.041

Rel. of unidentified bacterium; CDDN44; AY654975 0.000 0.001 0.009 0.028 0.004 0.014  0.140 0.341 0.436

Rel. of Peptostreptococcus sp. CCUG 42997; AJ277208 0.021 0.065 0.002 0.004 0.000 0.001 0.378 0.348 0.164

Rel. of Morganella sp. TR 90; AM156948 0.002 0.005 0.001 0.003 0.014 0.044 0.562 0.316 0.271

Rel. of Clostridium cellulosi; D3; FJ465164 0.003 0.007 0.010 0.015 0.000 0.001 0.079 0.259 0.006

Rel. of bacterium BVAB3-Strain 1; GQ900631 0.002 0.004 0.007 0.014 0.006 0.012 0.134 0.248 0.807

Rel. of Peptococcus sp. canine oral taxon 334; 1G030; JN713504 0.000 0.000 0.012 0.034 0.000 0.000 0.123 na 0.123

Rel. of Bacteroides acidifaciens (T); A40; AB021164 0.003 0.005 0.004 0.005 0.009 0.009 0.820 0.051 0.050

Rel. of Victivallaceae bacterium NML 080035; FJ394915 0.021 0.067 0.001 0.002 0.001 0.002 0.354 0.350 0.816

Rel. of Clostridium sp. CPB-6; KM454167 0.014 0.030 0.004 0.021 0.000 0.000 0.373 0.168 0.328

Rel. of Clostridium sp. TM-40; AB249652 0.006 0.019 0.002 0.004 0.009 0.020  0.509 0.769 0.215

Rel. of Afipia genosp. 2; G4438; U87765 0.010 0.033 0.006 0.027 0.000 0.000 0.708 0.341 0.305

Rel. of Coprococcus eutactus (T); ATCC 27759; EF031543 0.016 0.033 0.003 0.010 0.000 0.000 0.234 0.147 = 0.152

Rel. of Phascolarctobacterium succinatutens YIT 12067; AB490811 0.017 0.025 0.002 0.004 0.001 0.002 0.084 0.062 0.165

Rel. of bacterium P1C10; KM043751 0.001 0.003 0.010 0.029 0.001 0.001 0.191 0.742 0.167

Rel. of Dehalobacter sp. TCP1; JX999720 0.011 0.030 0.004 0.009 0.002 0.007 0.521 0.389 0.386

Rel. of bacterium NLAE-zI-C125; JQ607864 0.003 0.003 0.008 0.011 0.002 0.004 0.061 0.707 = 0.036

Rel. of Eubacterium sp. WAL 17363; GQ461729 0.001 0.002 0.009 0.026 0.001 0.002 0.152 0.689 0.137

Rel. of Weissella cibaria; 85; JN792458 0.000 0.001 0.010 0.034 0.000 0.001 0.186 0617 0177

Rel. of Faecalibacterium prausnitzii; HTF-C; HQ457028 0.007 0.013 0.004 0.008 0.004 0.010 0.548 0.642 0.894

Rel. of bacterium ASF500; ASF 500; AF157051 0.008 0.014 0.006 0.007 0.001 0.003 0.635 0.178 | 0.019

Rel. of Lactococcus lactis; KLDS4.0307; GQ337871 0.002 0.004 0.007 0.023 0.003 0.004 0.263 0.442 0.377

Rel. of Alistipes finegoldii; ANH 2437; AJ518874 0.001 0.001 0.009 0.012 0.001 0.001 0.013 0.569 0.010

Rel. of bacterium NLAE-zI-H496; JX006704 0.001 0.002 0.004 0.007 0.008 0.008 0.026 0.005 0.215

Rel. of Clostridiales bacterium CIEAF 026; AB702939 0.003 0.003 0.007 0.016 0.002 0.003  0.236 0.350 0.124
Rel. of Moryella indoligenes; MDA2477; AF527773 0.021 0.066 0.000 0.000 0.000 0.000 0.341 0.341 na

Rel. of Prevotella bivia; JCM 6331; AB547673 0.001 0.002 0.009 0.032 0.000 0.001 0.216 0.531 0.192

Rel. of Blautia sp. YHC-4; JQ423946 0.000 0.001 0.000 0.001 0.013 0.047 0.522 0.296 0.303

Rel. of Vallitalea guaymasensis; type strain: Ra1766G1; HE805640 0.003 0.004 0.006 0.011 0.003 0.007 0.179 0.853 0.268

Rel. of Olsenella genomosp. C1; C3MLMO018; AY278623 0.005 0.008 0.005 0.012 0.003 0.010 0.952 0.627 0.594
Rel. of Prevotella albensis (T); M384; AJ011683 0.020 0.044 0.000 0.000 0.000 0.000 0.176 0.176 na

Rel. of Flavonifractor plautii; AIP165.06; EU541436 0.001 0.001 0.007 0.009 0.003 0.008 0.004 0.287 = 0.159

Rel. of bacterium mpn-isolate group 5; AF357553 0.003 0.004 0.005 0.008 0.005 0.007 0.416 0.362 0.901

Rel. of Blautia hansenii (T); JCM 14655; AB534168 0.000 0.000 0.001 0.003 0.013 0.033 0.328 0.151 0.168

Rel. of Eggerthella sp. YY7918; AP012211 0.000 0.001 0.007 0.021 0.003 0.011 0.180 0.326 0.558

Rel. of Bacteroides acidifaciens; A32; AB021162 0.002 0.004 0.003 0.005 0.007 0.008 0.675 0.113 0.166

Rel. of Olsenella sp. F0O004; EU592964 0.010 0.014 0.004 0.009 0.000 0.000 0.242 0.053 0.049

Rel. of Clostridiaceae bacterium rennangilyf12; AY332392 0.002 0.004 0.007 0.023 0.002 0.004 0.402 0.679 0.330

Rel. of Prevotella sp. DJF_B112; EU728712 0.015 0.020 0.001 0.005 0.000 0.000 0.053 0.037 0.221

Rel. of Clostridium sp. Clone-33; AB622843 0.000 0.001 0.001 0.003 0.011 0.038 0419 0.284 0.305

Rel. of Lachnobacterium sp. wal 14165; AJ518873 0.018 0.043 0.000 0.000 0.000 0.000 0.226 0.229 0.195

Rel. of Clostridiaceae bacterium K10; EU305624 0.013 0.023 0.001 0.004 0.002 0.005 0.141 0.164 0.651

Rel. of Clostridiaceae bacterium DJF_LS40; EU728744 0.005 0.009 0.005 0.007 0.001 0.002 0.968 0.160 0.007

Rel. of Streptococcus sanguinis; ATCC 29667; AY281085 0.002 0.003 0.007 0.013 0.001 0.002 0.088 0.327 0.032

Rel. of Bacteroides sp. DSM 12148; AJ518876 0.003 0.006 0.006 0.006 0.001 0.002 0.130 0.292 0.000

Rel. of Roseburia sp. 499; JX629259 0.008 0.012 0.003 0.005 0.002 0.004  0.293 0.156 0.263

Rel. of Eubacterium callanderi (T); DSM 3662; X96961 0.001 0.003 0.002 0.005 0.009 0.017 0.555 0.097  0.140

Rel. of Parabacteroides distasonis; VLPYG-4; JNO38554 0.001 0.003 0.002 0.005 0.008 0.016 0.481 0.148 0.221

Rel. of bacterium NLAE-zI-H7; JX006258 0.002 0.002 0.004 0.007 0.004 0.007 0.309 0.436 0.950

Rel. of Hungatella hathewayi; AY552788 0.001 0.003 0.002 0.004 0.008 0.017 0.835 0.138 0.151

Rel. of Blautia stercoris; GAM6-1; HM626177 0.005 0.007 0.005 0.013 0.001 0.001 0.950 0.082 0.117

Rel. of Clostridium colinum (T); type strain: DSM 6011; X76748 0.002 0.006 0.006 0.015 0.002 0.004 0.392 0.871 0.294
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) | SD | Mean (%) | SD | Mean (%) | SD | AvsB | AvsC | BvsC
Rel. of Ruminococcus sp. ID1; AY960569 0.011 0.021 0.002 0.003 0.001 0.003 0212 0.158 0.221
Rel. of bacterium VA-S-4; AY395280 0.007 0.018 0.001 0.002 0.006 0.020 0.274 0.887 0.307
Rel. of Parabacteroides chinchillae; JCM 17104; AB574482 0.002 0.003 0.001 0.004 0.008 0.021 0.598 0.278 0.225
Rel. of Gram-negative bacterium cL10-22; AY239466 0.002 0.004 0.004 0.006 0.005 0.011 0.320 0.248 0.574
Rel. of Eubacterium oxidoreducens; type strain: DSM3217; FR733672 0.001 0.003 0.007 0.034 0.000 0.001 0.392 0.436 0.339
Rel. of Lachnospiraceae bacterium DJF_RR61; EU728764 0.003 0.005 0.003 0.006 0.004 0.007 0.992 0.824 0.819
Rel. of Bacteroides uniformis; NB-13; AB117563 0.002 0.003 0.001 0.004 0.008 0.011 0.707 = 0.043 0.030
Rel. of Clostridium bartlettii (T); WAL 16138; AY438672 0.001 0.002 0.006 0.012 0.002 0.004  0.066 0.364 0.173
Rel. of Bacteroides thetaiotaomicron; 8702; AY895201 0.000 0.001 0.002 0.002 0.008 0.006 0.001 0.000 0.003
Rel. of bacterium NLAE-zI-H499; JX006707 0.001 0.002 0.001 0.004 0.008 0.008 0.642 0.003 0.006
Rel. of bacterium LF-3; LK021123 0.012 0.036 0.002 0.004 0.000 0.000 0.398 0.319 0.021
Rel. of bacterium ic1379; DQ057476 0.005 0.007 0.004 0.008 0.002 0.006 0.602 0.343 0.602
Rel. of Faecalitalea cylindroides; JCM 7786; AB018186 0.007 0.022 0.003 0.008 0.002 0.006 0.547 @ 0.436 0.577
Rel. of Lachnospiraceae bacterium DJF_CP76; EU728729 0.012 0.029 0.002 0.003 0.001 0.001  0.309 0.262 0.094
Rel. of bacterium NLAE-zI-H419; JX006631 0.002 0.004 0.004 0.006 0.004 0.006 0.366 0.380 0.940
Rel. of Butyrivibrio crossotus; NCDO 2416; X89981 0.001 0.002 0.006 0.013 0.001 0.001 0.065 0.825 0.052
Rel. of Acholeplasmatales bacterium canine oral taxon 375; 2C152; IN713547 0.002 0.004 0.006 0.030 0.000 0.000 0.487 0.175 0.322
Rel. of Desulfovibrio sp.; KRS1; X93146 0.012 0.036 0.002 0.007 0.000 0.000 0411 0.330 0.254
Rel. of Clostridiaceae bacterium WNO011; AB298726 0.001 0.003 0.001 0.002 0.009 0.033 0519 0.396 0.350
Rel. of Christensenella minuta; YIT 12065; AB490809 0.002 0.002 0.004 0.013 0.003 0.007 0.333 0.396 0.723
Rel. of Veillonella sp. R-32; HF675187 0.000 0.000 0.000 0.001 0.010 0.037 0.328 0.303 0.309
Rel. of human oral bacterium C64; AF201971 0.000 0.000 0.007 0.034 0.000 0.000 0.328 na 0.328
Rel. of bacterium NLAE-zI-P564; JQ607451 0.000 0.001 0.006 0.018 0.001 0.002  0.146 0.485 0.170
Rel. of bacterium YE57; AY442821 0.003 0.003 0.002 0.004 0.005 0.007 0.743 0.395 0.265
Rel. of Gracilibacter thermotolerans; JW/YJL-S1; 2; DQ117466 0.009 0.023 0.002 0.004 0.002 0.006 0.363 0.367 0.983
Rel. of Parabacteroides distasonis; SaLBE-6; JNO38565 0.002 0.003 0.003 0.009 0.004 0.010 0.639 0.478 0.763
Rel. of Lactobacillus fermentum; SFCB2-11c; DQ486148 0.005 0.013 0.004 0.017 0.000 0.001 0.958 0.297 0.250
Rel. of Ruminococcus albus; ATCC 27211; 20; AF030451 0.000 0.001 0.006 0.024 0.000 0.001 0.263 0.575 0.246
Rel. of Citrobacter sp. 191-5; DQ192058 0.004 0.012 0.004 0.016 0.001 0.003 0.982 0.423 0.400
Rel. of Bacteroides intestinalis; JCM13266; EU136691 0.003 0.005 0.001 0.003 0.006 0.007 0.313 0.266 | 0.026
Rel. of Prevotella heparinolytica; 1A034; IN713478 0.004 0.009 0.003 0.006 0.003 0.005 0.624 0.587 0.929
Rel. of Haemophilus parainfluenzae; B160041; F1685628 0.004 0.011 0.005 0.021 0.000 0.000 0.829 0.318 0.293
Rel. of Roseburia intestinalis; L1-8151; AJ312386 0.001 0.002 0.004 0.010 0.003 0.007 0.277 0.372 0.831
Rel. of bacterium R9; JIN688051 0.001 0.002 0.005 0.009 0.001 0.004 0.030 0.573 0.080
Rel. of Clostridium sp. BPY5; KM360180 0.003 0.004 0.004 0.007 0.001 0.001 0.494 0.105 0.022
Rel. of Ruminococcus sp. CCUG 37327 A; AJ318864 0.001 0.002 0.005 0.010 0.001 0.002 0.056 0.938 0.055
Rel. of Bilophila wadsworthia; L35148 0.001 0.002 0.006 0.012 0.000 0.001 0.122 0.230 0.058
Rel. of Clostridium leptum; 10900; AF262239 0.004 0.004 0.002 0.004 0.004 0.006 0.374 0.986 0.457
Rel. of Clostridium sp. Kas107-2; AB114232 0.003 0.005 0.002 0.005 0.004 0.005 0.467 0.812 0.262
Rel. of Ruminococcus albus; 8; AY445594 0.005 0.007 0.002 0.004 0.003 0.006 0.163 0.413 0.442
Rel. of Lutispora thermophila (T); EBR46; AB186360 0.002 0.002 0.004 0.007 0.001 0.001 0.128 0.388 0.036
Rel. of bacterium P1C12; KM043764 0.001 0.001 0.005 0.008 0.002 0.005 0.028 0.305 0.191
Rel. of Gemella sp. 933-88; Y13366 0.003 0.007 0.004 0.015 0.000 0.001 0.791 0.195 0.194
Rel. of bacterium P1B3; KM043760 0.000 0.000 0.005 0.007 0.002 0.002 0.004 0.003 0.059
Rel. of unidentified bacterium; CCCM71; AY654965 0.001 0.002 0.005 0.013 0.001 0.002 0.215 0.941 0.219
Rel. of butyrate-producing bacterium L2-10; AJ270486 0.001 0.002 0.005 0.016 0.000 0.001 0.243 0.142 0.153
Rel. of Clostridiales bacterium feline oral taxon 118; TE084; KM462017 0.001 0.002 0.005 0.009 0.001 0.003 0.105 0.643 0.164
Rel. of Blautia sp. canine oral taxon 143; PP006; JN713310 0.000 0.000 0.005 0.013 0.001 0.005 0.073 0.311 0.209
Rel. of butyrate-producing bacterium SM6/1; AY305318 0.002 0.005 0.004 0.006 0.002 0.004 0.444 0.804 0.240
Rel. of Clostridiales bacterium DJF_B152; EU728715 0.005 0.007 0.003 0.005 0.001 0.002 0273 0.067 @ 0.125
Rel. of Clostridium sp.; DR6A; Y10028 0.002 0.006 0.004 0.006 0.001 0.003 0517 @ 0.684 0.118
Rel. of Bacteroides sartorii; JCM 16497; AB547636 0.007 0.016 0.002 0.006 0.001 0.002 0.382 0.270 0.350
Rel. of bacterium NLAE-zI-C7; JQ607792 0.001 0.002 0.004 0.007 0.001 0.002 0.092 0.732 0.061
Rel. of bacterium NLAE-zI-H162; JX006390 0.002 0.002 0.003 0.005 0.003 0.004 0.526 0.706 0.837
Rel. of Acetanaerobacterium elongatum; Z1; AY518589 0.001 0.002 0.003 0.004 0.002 0.003 0.083 0.352 0.403
Rel. of Granulicatella adiacens; 10/833; AJ312375 0.006 0.016 0.002 0.005 0.000 0.001 0.444 0.269 0.080
Rel. of Alistipes sp. CC-5826-wt-bac; KF809885 0.004 0.006 0.004 0.005 0.001 0.001 0.998 0.149 0.013
Rel. of Streptococcus mutans; UA140; AF139599 0.002 0.006 0.004 0.011 0.000 0.000 0.497 0.267 0.061
Rel. of butyrate-producing bacterium SM4/1; AY305314 0.001 0.001 0.005 0.006 0.000 0.001 0.004 0.251 0.001
Rel. of Lachnospiraceae bacterium SRB530; KC311366 0.001 0.002 0.005 0.021 0.000 0.001 0412 0.306 0.342
Rel. of Bacteroides stercoris; JCM 9496; AB510708 0.002 0.003 0.003 0.008 0.002 0.002 0.371 0.844 0.393
Rel. of Ruminococcus flavefaciens; H8; JIN866826 0.005 0.008 0.003 0.009 0.000 0.000 0.617 0.105 0.137
Rel. of Bacteroidales str. KB13; AB078833 0.000 0.000 0.000 0.002 0.007 0.028 0.328 0.333 0.366
Rel. of bacterium NLAE-zI-P720; JQ607552 0.000 0.001 0.001 0.002 0.007 0.007 0.483 0.003 0.005
Rel. of Streptococcus sobrinus; P2; JX678669 0.011 0.034 0.000 0.001 0.000 0.000 0.349 0.341 0.328
Rel. of Anaerotruncus colihominis; HKU19; DQ002932 0.003 0.004 0.003 0.005 0.001 0.003 0.922 0.310 0.205
Rel. of bacterium NLAE-zI-C613; JQ608303 0.009 0.014 0.001 0.001 0.000 0.001 0.086 0.077 0.466
Rel. of Clostridiales bacterium feline oral taxon 339; 6940; KM461945 0.009 0.029 0.001 0.003 0.000 0.000 0.394 0.341 0.140
Rel. of Pseudomonas aeruginosa; H40; KF407990 0.011 0.033 0.000 0.001 0.000 0.001 0.346 0.347 0.863
Rel. of Lachnospiraceae bacterium G11; KC143064 0.009 0.020 0.001 0.002 0.000 0.000 0.218 0.181 0.072
Rel. of Bacteroides thetaiotaomicron; BCRC10624; 12; EU136679 0.002 0.004 0.001 0.002 0.005 0.006 0.576 0.113 0.026
Rel. of Bacteroides ovatus; SDG-Mt85-3Cy; DQ100446 0.004 0.004 0.003 0.004 0.001 0.002 0.555 0.154 0.212
Rel. of bacterium NLAE-zI-G237; JX048284 0.000 0.000 0.001 0.002 0.005 0.008 0.009 0.014 0.062
Rel. of Clostridium lavalense (T); CCRI-9842; EF564277 0.001 0.002 0.003 0.005 0.002 0.003 0.096 0.377 0361
Rel. of Howardella ureilytica (T); GPC 589; DQ925472 0.000 0.000 0.004 0.010 0.001 0.004 0.073 0.121 0.277
Rel. of Ruminococcus bromii; YE282; DQ882649 0.001 0.002 0.003 0.006 0.003 0.004 0.149 0.161 0.860

Rel. of Victivallis vadensis ATCC BAA-548; Cello; JQ346729 0.011 0.033 0.000 0.000 0.000 0.000 0.341 0.341 na
Rel. of bacterium mpn-isolate group 7; AF357555 0.001 0.002 0.001 0.003 0.005 0.006 0.611 0.026 0.042
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CLUSTER A CLUSTER B CLUSTER C Student T-test pval

Clusters | Clusters | Clusters

Bacterial isolates Mean (%) SD Mean (%) | SD | Mean (%) SD | AvsB | AvsC | BvsC

Rel. of Clostridiales bacterium 30-4c; HQ452853 0.001 0.001 0.004  0.006 0.001 0.002 0015 0.668 = 0.009

Rel. of bacterium NLAE-zI-C524; Q608224 0.006 0.008 0.002  0.004 0.000 0.001 0.190 0.061 0.042

Rel. of Oxalobacter formigenes; OXCR; laboratory rat cecum; U49754 0.004 0.004 0.002 0.006 0.001 0.004 0.295 0.065 0.506
Rel. of unidentified bacterium; CCCM59; AY654959 0.002 0.006 0.003 0.010 0.001 0.002 0.664 0.693 0.353

Rel. of Sneathiella chinensis (T); CBMAI 737; LMG 23452; DQ219355 0.006 0.013 0.002 0.005 0.000 0.001 0.432 0.229 0.128
Rel. of Subdoligranulum variabile (T); type strain:Bl 114=CCUG 47106=DSM 15176; AJ518869 0.003 0.004 0.002 0.003 0.002 0.002 0342 0218 0.648
Rel. of Clostridiaceae bacterium DJF_LS13; EU728741 0.004 0.010 0.002 0.003 0.001 0.002 0445  0.253 0.130

Rel. of bacterium MB7-1; DQ453797 0.000 0.000 0.005 0.017 0.000 0.000 0.214 na 0.214

Rel. of Ruminococcus flavefaciens; AR72; AF104841 0.004 0.009 0.002 0.006 0.000 0.001 0.641 0.232 0.098

Rel. of bacterium NLAE-zI-C265; JQ607983 0.005 0.013 0.002  0.003 0.000 0.001 0503 @ 0307  0.040

Rel. of Gram-negative bacterium cTPY-13; AY239461 0.005 0.016 0.001 0.002 0.002 0.005 0.389 0.491 0.566

Rel. of Enterobacter sp. SWF66517; GU122156 0.001 0.002 0.004  0.007 0.000 0.001 0035 0506 _ 0.018

Rel. of Clostridiaceae bacterium NML 060002; EU815225 0.000 0.001 0.004  0.006 0.001 0.002 0028 0557 0.069

Rel. of Lactobacillus paraplantarum (T); DSM 10667T; AJ306297 0.000 0.000 0.004 0.016 0.000 0.001 0205 0169 @ 0.225
Rel. of bacterium str. 31285; AF227834 0.000 0.001 0.004  0.006 0.001 0.002 0.021 0.780 | 0.030

Rel. of Clostridium sp. cTPY-17; AY239462 0.002 0.002 0.003 0.014 0.000 0.000 0.633 0.035 0276
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