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Metagenomic analysis of the microbiota in the highly compartmented hindguts of six wood- and soil-feeding higher termites
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Sample collection and preparation
Cornitermes sp. (Co191), and Neocapritermes taracua (Nt197) were collected near Petit Saut dam, French Guiana. Termes hospes (Th196) and Microcerotermes parvus (Mp193) were collected near Pointe-Noire, Democratic Republic of the Congo. Cubitermes ugandensis (Cu122) were collected on Lhiranda Hill in Kakamega Forest, Kenya. Nasutitermes corniger (Nc150) were obtained from a laboratory-maintained colony (University of Florida). Species identity was established by morphology and by reconstruction of the complete mitochondrial genome sequences [1].  
For each termite species, the guts of 30–50 workers were dissected with fine-tipped forceps into individual compartments (C, crop; M, midgut; P1–P5, proctodeal compartments 1–5). Gut sections were pooled in 2-ml polypropylene tubes containing 100 µL phosphate-buffered saline (pH 7.2) and stored at –20 °C until extraction [2]. DNA was extracted using the NucleoSpin Soil kit with SL2 lysis buffer and SX buffer (Macherey-Nagel). DNA was quantified with Quant-IT dsDNA Assay on a Qubit fluorometer (Life Technologies), and purity was checked with a Nanodrop 1000 spectrophotometer (Peqlab). 
Amplicon sequencing and analysis
The bacterial diversity in the different gut compartments was analyzed by Illumina-based analysis [3]. Using the same DNA preparations as for metagenomic analysis, the V4 region of the 16S rRNA genes was amplified with the forward primer 515F (5’-GTGCCAGCMGCCGCGGTAA-3’) and the reverse primer 806R (5’-GGACTACHVGGGTWTCTAAT-3’) as described in [4]. Amplicon sequencing on an Illumina MiSeq platform yielded between 44,000 and 138,000 quality-filtered and trimmed sequences (iTags) per sample (SRA acc. nos. in Table 1 in the corresponding article). Sequences were then dereplicated and aligned using the aligner implemented in the mothur software v1.33 [5]. Aligned sequences were assigned to taxonomic groups using the naïve Bayesian classifier implemented in mothur at a confidence threshold of 80% in combination with a manually curated reference database DictDb v.3.5 of bacterial lineages specific to termite guts [6].
Metagenomic sequencing and analysis
100 ng of DNA was sheared to 270-bp fragments using an E210 ultrasonicator (Covaris) and size-selected using SPRI magnetic beads (Beckman Coulter). The fragments were treated with end-repair, A-tailing, and ligation of Illumina-compatible adapters (IDT, Inc) using the KAPA-Illumina library creation kit (KAPA Biosystems).  
Libraries were quantified using KAPA Biosystem’s next-generation sequencing library qPCR kit and run on a Roche LightCycler 480 real-time PCR instrument. The quantified libraries were then prepared for sequencing on the Illumina HiSeq sequencing platform with a TruSeq paired-end cluster kit, v3-cBot-HS, and Illumina’s cBot instrument to generate clustered flow cells for sequencing. Sequencing of the flow cells was performed on the Illumina HiSeq 2000 sequencer using TruSeq SBS sequencing kits, v3-cBot-HS, following a 2x150 indexed-run recipe.
Quality-controlled reads were assembled using SOAPdenovo v1.05 [7] at a range of six kmers (85, 89, 93, 97, 101, 105) with the default settings. The six contig sets were dereplicated and sorted based on length. Contigs shorter than 1800 bp were assembled into longer contigs using Newbler (Life Technologies, Carlsbad, California, USA).
Protein-coding genes were identified from predicted open reading frames and assigned to phylogenetic bins using BLASTp (top hit, 30% identity cutoff). Gene functions were predicted also using RPS-BLAST against the COG database [8]. If no taxonomic information was available, genes were labeled as “unassigned”. COG annotations of ORFs identified to be prokaryotic were assigned to functional categories, and their relative abundances in each metagenome were visualized using non-metric multidimensional scaling (NMDS) implemented in PAST v.3.0 [9].
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