Massively Parallel bTEFAP in detail
In preparation for FLX-Titanium sequencing (Roche, Nutley, New Jersey), DNA fragment sizes and concentration were accurately measured using DNA chips under a Bio-Rad Experion Automated Electrophoresis Station (Bio-Rad Laboratories, CA, USA) and a TBS-380 Fluorometer (Turner Biosystems, CA, USA). A sample of double-stranded DNA, 9.6 million molecules/ml, with an average size of 625 bp were combined with 9.6 million DNA capture beads, and then amplified by emulsion PCR. The modified 16S Eubacterial primers 28F, 5’-GAG TTT GAT CNT GGC TCA G-3' and 519R, 5’-GTN TTA CNG CGG CKG CTG-3' were used for amplifying the 500 bp V1-V3 region of 16S rRNA genes.  The primer sets used for FLX-Titanium amplicon pyrosequencing were designed with adding linker A and 8 base pair barcode sequence at the 5’ end of forward  primers as follows:  28F-A, 5’-CCA TCT CAT CCC TGC GTG TCT CCG ACT CAG-barcode-GAG TTT GAT CNT GGC TCA G-3' and biotin and linker B sequence at the 5' end of reverse primer 519R-B, 5’-Biotin-CCT ATC CCC TGT GTG CCT TGG CAG TCT CAG GTN TTA CNG CGG CKG CTG-3'.  HotStarTaq Plus Master Mix Kit (QIAGEN, CA, USA) was used for PCR under the following conditions: 95 oC for 5 minutes followed by 35 cycles of 95 oC for 30 second; 54 oC for 40 second and 72 oC for 1 minute, a final elongation step at 72 oC for 10 minutes was also included.  The PCR products were cleaned by using Diffinity Rapid Tip (Diffinity Genomics, Inc, West Henrietta, NY), and then were pooled.  The small fragments were removed by using Agencourt Ampure Beads (Beckman Coulter, CA, USA). After bead recovery and bead enrichment, the bead attached DNAs were denatured with NaOH, and sequencing primers (Roche) were annealed. A four-region 454 sequencing run was performed on a GS PicoTiterPlate (PTP) using the Genome Sequencer FLX System (Roche).  Forty tags were used on each quarter region of the PTP. All FLX procedures were performed using Genome Sequencer FLX System manufacturer’s instructions (Roche).

Bacterial Diversity Data Analysis in detail


Database sequences were characterized as high quality based upon the same criteria as described for RDP ver 9 (2

). Sequences were identified using BLASTN with a manually curated 16S database sourced 08/16/2010 from NR/NT (Non-Redundant NucleoTide database hosted by NCBI) containing every well-classified 16S sequence. We considered sequences associated with at least genus information to be well-classified. Sequences with identity scores (to known or well characterized 16S rRNA sequences) greater than 97% (<3% divergence) were resolved at the species level, between 95% and 97% at the genus level, between 90% and 95% at the family and between 85% and 90% at the order level, between 80% and 85% at the class level and below this to the phylum.  Reads with incomplete or uncertain taxonomic assignment were grouped into higher taxonomic level categories (i.e. Roseburia sp refers to reads diverging at the species level, but with uncertain species assignment belonging to the Roseburia genus, excluding: R. ceciola, faecis, hominis, intestinalis and inulinivorans; Clostridiales (genus) refers to reads differing at the genus level, but with uncertain assignment that belong to the Clostridiales order). 1

).  There were 5200 average reads per sample. Using a .NET and C# analysis pipeline, the resulting BLASTn outputs were compiled (
Microbiome diversity was quantified as the number of OTUs (both raw richness and as estimated via Chao's method), the number of species or genera, and Shannon diversity, which incorporates both richness and evenness.  To facilitate comparisons of OTU richness, rarefaction was used to standardize to a common number of sequences per sample. Shannon diversity was assessed using analysis of variance (ANOVA), and species or genus richness was assessed using a log-linear model and analysis of deviance (ANODEV). To allow for over dispersion, a common feature of richness data, the log-linear model used a quasipoisson error distribution.

Individual bacterial and fungal taxa were screened for group differences using ANOVA. Prior to analysis, relative abundances were transformed using an arcsin transform (arcsin(sqrt(p)). As a somewhat liberal screening process, no adjustment for multiple testing was applied, and all taxa that differed by ANOVA (p < 0.05) were considered. For reference, all tables with ANOVA calculations also include FDR adjusted p-values. 

Multivariate differences among treatment groups were evaluated using distance based redundancy analysis (dbRDA) (5

) also was used to identify individual bacterial genera that were indicative of each of the disease groups.  Indicator species analysis synthesizes information about occurrence and abundance of individual taxa, and this information is summarized in an indicator score. The analysis also provides a randomization test of the degree to which taxa are indicative a particular state.
4

), which measures the phylogenetic distances among samples.  Indicator species analysis (3

). For bacteria, distances among samples were first calculated using the unweighted UniFrac distance measure (
UniFrac was calculated using QIIME (http://www.r-project.org/


6

) and all other analyses were conducting in R ( HYPERLINK  \l "_ENREF_6" \o "Caporaso, 2010 #195" 


 ADDIN EN.CITE ) using the vegan and labdsv packages.
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