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Sampling
[bookmark: _GoBack]For a breakdown of samples and a summary of clinical data please see Table 1, for description of subjects and detailed clinical data, see online Supplementary Table 1.
CRC patients: Individuals scheduled for colonic resection at Mercy University Hospital, Cork, were recruited to the study. These individuals had presented with altered bowel habits, rectal bleeding, or other factors, and had a conformed diagnosis of cancer prior to surgery. Exclusion criteria were a personal history of CRC, IBD or IBS. Individuals were not treated with antibiotics in the month prior to surgery but were administered antibiotics intravenously within a few hours of the resection. After surgery, two samples from up to five different sites were collected in RNAlater (Qiagen, Hilden, Germany): OFFD (off-distal; 2–5 cm towards the distal end of the colon), OFFP (off-proximal; 2–5 cm towards the proximal end of the colon), UDD (undiseased distal; as far away from the cancer as possible; distal; usually 10–30 cm) and UDP (undiseased proximal; as far away from the cancer as possible; proximal; usually 10–30 cm). Samples were placed in 3 mL RNAlater, stored at 4°C for 12 h and then stored at −20°C. Faecal samples were self-sampled prior to the start of the bowel preparation, transported to the laboratory on ice and frozen at −80°C.
Polyps: Polyp biopsies were collected from patients presenting for routine colonoscopy[1]. Biopsy samples from individuals with polyps were obtained in RNAlater as described above. Mostly, undiseased tissue was collected from individuals with polyps because the small polyp sample was reserved for examination by a pathologist. Up to two biopsies were obtained per individual upon endoscopy, one from undiseased tissue in the descending colon and one from undiseased tissue in the ascending colon. Exclusion criteria included IBD and IBS and the use of antibiotics 1 month prior to surgery. No stool samples were sampled from individuals with polyps. 
Healthy controls: These individuals had presented with altered bowel habits, rectal bleeding, or other factors. Biopsy samples from healthy controls were obtained in RNAlater as described above. Exclusion criteria included IBD, IBS and CRC and use of antibiotics 1 month prior to sampling. Up to three biopsies were obtained per individual upon endoscopy, one from the descending colon, one from the transverse and one from the ascending colon. Stool samples were collected as described above. Additional samples were selected from a previously collected cohort of healthy elderly people[2]. 
Oral samples were obtained by rubbing the inside of both cheeks with a swab. Oral swabs were stored at -80°C. No restrictions on tooth brushing or mouthwashes were applied.
The study was approved by the University Ethics Committee under the study number APC033.

DNA/RNA extraction and 16S rRNA gene amplicon sequencing
The protocol for simultaneous DNA and RNA extraction from all sample types is described elsewhere[1]. Briefly, genomic DNA and total RNA was extracted using the AllPrep DNA/RNA kit from Qiagen (Hilden, Germany). Samples were homogenized using bead tubes with 250 ?l of 0.1 mm sterile glass beads and several 3-4 mm sterile glass beads in a MagnaLyzer (Roche, Penzberg, Germany). The rest of the DNA extraction was carried out according to the AllPrep DNA/RNA extraction kit (Qiagen, Hilden, Germany).
16S rRNA gene amplicon sequencing was carried out employing the 16S Metagenomic Sequencing Library Preparation protocol developed by Illumina (Illumina, San Diego, USA). Briefly, 200 ng of mucosal DNA (50 ng for faecal samples, 25 ng for oral swab samples) was amplified employing primers targeting the V3/V4 variable region of the 16S rRNA gene: 16S Amplicon PCR Forward Primer 5' (V3 region) TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACG GGNGGCWGCAG (SEQUENCE ID NO: 1); 16S Amplicon PCR Reverse Primer (V4 region) 5' GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC13 (SEQUENCE ID NO: 2). The products were purified and forward and reverse barcodes were attached (Nextera XT v2 Index Kit set A and D, Illumina, San Diego, USA). Pools of amplicons were sequenced at GATC (Konstanz, Germany) on a MiSeq sequencing instrument (Illumina, San Diego, USA) using 2 x 250 bp chemistry.

Analysis of 16S amplicon sequencing data
16S amplicon sequences were processed as previously described[1]. Briefly, adaptors were removed using cutadapt[3] and paired-end reads were merged using FLASH[4]. Libraries were split using QIIMEs[5] split_libraries_fastq.py script. An OTU (operational taxonomic unit) table was obtained using usearch[6] (open reference approach). Representative OTU-sequences were classified using mothur[7] and RDP reference, version 14. We removed three OTUs from further analysis which were detected in sequenced negative controls (the OTUs were classified as Halomonas (2 OTUs) and Shewanella). Since we have previously[1] found no differences both between the four samples from OFF the cancer (OFFD, OFFP, UDD and UDP) we merged these sequences per individual and refer to this merged sample as OFF throughout this manuscript. Similarly, we could not detect differences between left and right sided biopsy samples from healthy controls[1] and as a consequence pooled the sequences per individual. Amplicon sequencing data pertaining to Gevers et al.[8] was analysed similarly. In order to compare bacterial OTUs obtained in the Irish CRC cohort (sequenced region: V3-V4) with OTUs obtained in the Crohn's disease (CD) cohort (V4) we shortened the sequences of the CRC cohort to the sequenced region of the CD cohort using cutadapt and then processed the sequences of the two studies together as described above.

Statistical analysis
Statistical analysis was carried out in R[9]. Standard visualizations were carried out using base R or ggplot2 [10]. Unweighted UniFrac distances were calculated in QIIME using data rarified to the lowest sequencing depth per sample (5652 sequences) [5] and were visualized using function s.class[11]. Statistical significance was established using permutational analysis of variance (PERMANOVA) using distance matrices and the function adonis of the vegan package [12]. For determination of co-abundance groups we first calculated the pairwise correlation matrix of OTUs present in 37% of individuals using available python scripts (https://bitbucket.org/yonatanf/sparcc/downloads/) for the programme SparCC[13]. The heatplot was then generated using the function heatplot with Ward linkage clustering, Pearson correlation distance and no scaling. Differential abundance of OTUs between groups was assessed using analysis of composition of microbiomes (ANCOM) [14] with an FDR < .1 and raw read counts. Other P-values were adjusted using the function p.adjust (stats package of base R) and the method of Benjamini and Hochberg[15]. Significance was assumed for adjusted P-values equal to or below 0.05, if not stated otherwise.
The Random Forest (RF) classifier to determine OTUs suitable as biomarkers of colonic lesions was described elsewhere[16]. In brief, we used log-ratio transformed values of OTUs present in at least 5% of individuals as input to the function AUCRF of the AUCRF package [17]. Significance of difference between ROC curves was assessed using the function roc.test of the pROC package [18]. A schematic is depicted in Supplementary Figure 1. We also employed an in-house pipeline for classification which consisted of a two-step procedure - the Least Absolute Shrinkage and Selection Operator (LASSO) feature selection, followed by RF modelling. The full dataset was pre-processed (i.e. filtered to exclude features which were present in less than 5% of individuals). Ten-fold cross-validation (CV) was applied to the data. Within each iteration of the 10-fold CV, feature selection was performed using the LASSO algorithm on 90% of the dataset, which was used as a training set to generate a predictive model within each iteration. LASSO improves accuracy and interpretability of models by efficiently selecting the relevant features, a process which is tuned by the parameter lambda. The model was generated within the 10-fold CV training data by filtering the dataset to include only the features selected by the LASSO algorithm, and RF was used for subsequent modelling of this subset. Both LASSO feature selection and RF modelling were performed within the 10-fold CV, which generates an internally validated list of features and an internal 10-fold prediction in order to generate an estimate of the predictive value of the overall model. We report both the results from the default threshold selected by the model and an Youden optimized result where the threshold has been optimized to improve the sensitivity and specificity. A schematic for this protocol is presented in Supplementary Figure 2.
Dietary data
Dietary data were collected using a validated Food Frequency Questionaire[2] (FFQ).
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Habitual diet correlates with microbiota composition
Although CRC has been linked with a Western diet, our previous study detected only minor differences in habitual diet in patients with CRC[1] compared to controls, and associations between intake frequencies of specific food categories and the composition of the microbiota were not statistically significant. Whereas we could not find any significant correlations in this extended cohort either, we found that bacteria associated with the Oral Pathogen CAG (Figure 3) were overall weakly negatively correlated with the consumption of fruits and vegetables (mean of Spearman's  = -0.01). Contrastingly, bacteria associated with the Lachnospiraceae CAG (Figure 5) were weakly positively correlated with the consumption of fruits and vegetables (mean of Spearman's  = 0.024; P < 1e-5, T-test). On the other hand, bacteria associated with the Lachnospiraceae CAG (Figure 5) were weakly negatively correlated with the consumption of meat ( = -.027, P < .01, T-test (compared to correlations of Oral Pathogen CAG (Figure 3))). Thus, colonization of the gut by oral bacteria associated with CRC may be partially mediated or facilitated by consuming a diet high in fat and carbohydrates (typical "Western Diet").
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