DNA extraction, PCR amplification, and sequencing 

All the samples we collected were carried out the same procedures for DNA extraction and PCR amplification by the same laboratory staff. The staff suspended the sample in 790μl of sterile lysis buffer (4M guanidine thiocyanate; 10% N-lauroyl sarcosine; 5% N-lauroyl sarcosine-0.1 M phosphate buffer [pH 8.0]) in a 2 ml screw-cap tube containing 1g glass beads (0.1mm BioSpec Products, Inc., USA). After well-mixed in the vortex instrument, the sample kept to be incubating at 70℃ for 1h. After incubation, the mixture was beat by bead for 10min at maximum speed. DNA extraction followed the manufacturer’s instructions for bacterial DNA extraction using the E.Z.N.A. eq \o\ac(○,R)Stool DNA Kit (Omega Bio-tek, Inc., GA), which excepted lysis steps. The extracted DNA was stored at -20°C immediately for further analysis as the template to amplify the V3~V4 region of 16S rRNA genes.

The primes F1 and R2 (5’-CCTACGGGNGGCWGCAG-3’ and 5’-GACTACHVGGGTATCTAATCC-3’) corresponding to positions 341 to 805 in the Escherichia coli 16S rRNA gene were used to amplify the V3~V4 region of each sample by PCR. We performed PCR reactions in a EasyCycler 96 PCR system (Analytik Jena Corp., AG) using the following program: 3 min of denaturation at 95 ℃ followed by 21 cycles of (i) 0.5 min at 94 ℃ (denaturation), (ii) 0.5 min for annealing at 58℃, (iii) 0.5min at 72 ℃(elongation), with a final extension at 72 ℃ for 5min. According to the manufacturer’s instructions of the Miseq platform (Illumina Inc., USA), the products from different samples were indexed and mixed at equal ratios for sequencing by Shanghai Mobio Biomedical Technology Co. Ltd.

Purification and Process of Sequence

By means of USEARCH 8.0, we extracted Clean data from Row data with the following criteria 
 ADDIN EN.CITE 

[1]
: (i) Each index with zero mismatch was used to extract Sequences of each sample. (ii) Sequences with overlap less than 50 bp were discarded. (iii) Sequences with the error rate of the overlap greater than 0.1 were discarded. According to U parse OTU analysis pipeline, we made quality-filtered sequences clustered into unique sequences and sorted in order of decreasing abundance to identify representative sequences using U parse [2], and singletons were omitted in this step. We removed chimeric sequences using UPARSE（version 7.1 http://drive5.com/uparse/), and successfully classified operational Taxonomic Unit (OTUs) based on 97% similarity. The phylogenetic affiliation based on each 16S rRNA gene sequence was analyzed by RDP Classifier (http://rdp.cme.msu.edu/) according to the Silva (SSU123)16S rRNA database with confidence threshold of 70%.
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