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Supplemental Methods

Genomic DNA extraction
Genomic DNA was extracted from overnight grown cultures of Romboutsia ilealis CRIBt. Cells were pelleted by centrifugation at 9400 × g for 10 min and directly used for DNA extraction. DNA quality and concentrations were determined using a NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies, Inc, Wilmington, DE, USA) spectrophotometric analysis and by electrophoresis in a 1.0 % (w/v) agarose gel. DNA was stored at 4 °C until subsequent sequencing.

Genome sequencing, assembly and annotation
The total sequence data amounted to 234,223 reads from the pyrosequencing, 34,807,392 Illumina paired-end reads (50 bp long), 9,886,736 Illumina mate-pair reads (4kb insert, 50 bp long) and 3699 PacBio circular consensus sequencing (CCS) reads (1). 
For genome assembly, the size of the genome was predicted with KMERSPECTRUMANALYZER (downloaded at 15.08.2013) (2). The assembly was done in parallel using two different assemblers. Ray v2.2 (3) was used for the untrimmed Illumina paired-end dataset together with the Illumina mate-pair and PacBio CCS datasets. Default settings were used with the exception of increasing the k-mer length to 35 bp. In addition, Edena v3.130110 (4) was used on the Illumina paired-end and mate-pair datasets using default settings. The contigs obtained with both assemblers were merged using Zorro, the masked assembler (http://lge.ibi.unicamp.br/zorro/; release 13.04.2011), which relies on alignments with Nucmer (5) to determine duplications and misassembled contigs. The merge was done with default settings, with input of one of the paired-end files of the Illumina paired-end dataset. Scaffolding was done with the merged contigs using Opera v1.2 (6) using default settings besides the usage of bowtie v1.0.0 (7), and the paired- end data as input, and afterwards further scaffolding was done with the mate-pair dataset using SSPACE v2.0 (8). Default settings were used together with an expected insert size of 4000 nucleotides and an error of 0.5. After the scaffolding step with opera, all contigs were discarded that either had a length of less than 100 bp or which mapped to another region of a bigger contig with 99 % identity over 98 % of its length. To close the gaps in the resulting assembly, GapFiller v1.11 (9) was used with the Illumina paired-end and mate-pair reads. Insert size for the Illumina paired-end data was estimated by mapping the raw Illumina paired-end reads back to both the initial assemblies using Bowtie2 v2.0.6 (10) and the CollectInsertSizeMetrics utility from the PicardTools package v1.94 (http://picard.sourceforge.net/). Default settings were used with exception of increasing the number of iterations to 40. Next, two further rounds of scaffolding using SSPACE and gapfilling using GapFiller  were performed as described above. After the second round of gapfilling, all scaffolds with a length of less than 500 bp were discarded. As last step in the assembly, Pilon v1.4 (http://www.broadinstitute.org/software/pilon/) was used for quality assurance using Illumina paired-end and PacBio CSS reads mapped to the assembled genome with Bowtie2 v2.0.6 (10) using default settings. Afterwards a final round of gapfilling was performed.
To control the quality of intermediate and final assemblies, intermediate steps were annotated, and all predicted proteins were compared to the predicted proteome of R. ilealis CRIBT itself by BLASTP analysis. If no unlikely duplications (multiple co-located proteins with more than 95 % identity, which are unlikely to be of biological origin, in contrast to e.g. transposases) as a result of one of the last steps in the assembly were identified, the assembly was used for further refinement. To exclude that any duplication was missed during the annotation, also a TBLASTX search of protein coding sequences against the genome was performed. Additional quality checks were done on duplications of single copy genes (11), completeness of rRNA operons and the presence of all tRNAs. To control the intermediate steps for possible loss or duplication of genomic material, the Mauve aligner (12) was used to compare the assemblies resulting from the different steps described above against each other, as well as the BLAST Ring Image Generator (13).
CDS were assigned to clusters of orthologous groups (COGs) via bidirectional best hit (14) against the COG database (15) applying an e-value cut-off of 0.0001. A further step of automatic curation was performed, by weighting the annotation of the different associated domains, and penalizing uninformative functions (e.g. ‘Domain of unknown function’), and prioritizing functions of interest (e.g. domains containing ‘virus’, ‘phage’, ‘integrase’ for phage related elements; similar procedure for different other functions). Pseudogenes were identified by manual curation of genes of interest. Signal peptides were predicted with SignalP v4.1 (16).

Metabolic modelling
Pathway tools v18.0 (17) was used on the annotation to build a genome-scale metabolic model, which was manually curated with the built in curation tools. Afterwards a flux balance analysis (FBA) was performed with the integrated FBA tool. The necessary biomass components were obtained from related literature of genome-scale metabolic models for Mycoplasma genitalium (18) and Staphylococcus aureus (19). Pathways for the production of essential cofactors were manually checked using the CoFactor database (20). All carbohydrates previously tested in vitro were tested in the FBA, to verify whether they could serve as energy and carbon source.
The initial medium consisted out of the mentioned carbohydrate sources, urea/NH3, SO3, Pi and H2S, and was subsequently during testing expanded with all the biomass components, for which auxotrophies exist in the genome (e.g. amino acids and vitamins/cofactors).
The pathway tools database, including the .fba file for the FBA simulations, has been included as supplementary file 1.

Carbohydrate growth experiment
For the carbohydrate growth experiment cultures were three times transferred on the respective carbohydrate before start of the experiment. As control, basal medium (without an additional carbohydrate) was inoculated with cells preconditioned on each of the carbohydrates (one culture for each carbohydrate). Cell pellets of 2 mL cultures were used for RNA purification. Cells were collected by centrifugation at 9400 × g for 10 min. at 4 °C and cell pellets were stored at -80 °C until RNA purification.
Growth on mucin was examined by supplementation of the basal medium described above with 0.25 % (v/v) commercial hog gastric mucin (Type III; Sigma-Aldrich), purified by ethanol precipitation as described previously (21).
For fermentation product analysis samples were obtained before inoculation, in mid-exponential phase (~8-10h incubation) and in stationary phase (24h incubation) (Table S1). Carbohydrate degradation and short-chain fatty acid production was determined by high-performance liquid chromatography (HPLC) using a Metacarb 67H column (Varian, Middelburg, The Netherlands).



Whole-genome transcriptome analysis
Before total RNA purification, cells were enzymatically lysed using TE-buffer (100mM TRIS and 50mM EDTA, pH 8.0) supplemented with 160,000 U lysozyme and 100 U mutanolysin (both from Sigma-Alderich) during 30 min incubation at 37°C. Genomic DNA was removed by on-column DNase digestion step during RNA purification (DNase I; Roche Diagnostics GmbH, Mannheim, Germany). Yields and RNA-qualities after total RNA purification and success of the rRNA depletion step were assessed using the ExperionTM RNA StdSens Analysis Kit in combination with the ExperionTM System (Bio-Rad Laboratories Inc., Hercules, CA, USA).
rRNA reads were removed with SortMeRNA v1.9 (22) and all included databases. Adapters were trimmed with cutadapt v1.2.1 (23) using default settings except for an increased error value of 20 % for the adapters. Quality trimming was performed with PRINSEQ Lite v0.20.0 (24) with a minimum sequence length of 40 bp and a minimum quality of 30 on both ends of the read and as mean quality. All reads with non-IUPAC characters were discarded as were all reads containing more than three Ns. BAM files were converted with SAMtools v0.1.18 (25) and genome coverage was calculated with BEDTools v2.17.0 (26).



Growth on Mucin and with Sulfite
Commercial hog gastric mucin (Type III; Sigma-Alderich) was purified by ethanol precipitation as described previously (Miller et al., 1981). Growth on mucin was examined by supplementation of the basal bicarbonate-buffered medium described in the manuscript with 0.25% (v/v) hog gastric mucin compared to 0.5 % (w/v) D-glucose (Fisher Scientific Inc., Waltham, MA USA). Growth was determined spectrophotometrically by measuring optical density (OD) at 600nm. Growth was checked after overnight incubation (t=16h). 

Growth stimulation by sulfite was examined by supplementation of PY medium (Gerritsen et al. 2014) with 30 mM sodium sulfite (Merck KGaA, Darmstadt, Germany) and/or 0.5 % (w/v) D-glucose (Fisher Scientific Inc., Waltham, MA USA). Growth was determined spectrophotometrically by measuring optical density (OD) at 600nm. Growth was checked after overnight incubation (t=16h).
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