Supplementary methods

Bacterial DNA isolation and 16S rRNA gene sequence analysis

Stool samples were snap-frozen in liquid nitrogen before storage at -80℃. Total community genomic DNA isolation was performed using a faecal DNA isolation kit (MoBio Laboratories, USA), following the manufacturer’s instructions. We measured the concentration of the DNA using a Qubit 2.0 (life,USA) to ensure that adequate amounts of high-quality genomic DNA had been extracted.

Our target was the V3–V4 hypervariable region of the bacterial 16S rRNA gene. PCR was started immediately after the DNA was extracted. The 16S rRNA V3–V4 amplicon was amplified using  KAPA HiFi Hot Start Ready Mix (2×) (TaKaRa Bio Inc., Japan). Two universal bacterial 16S rRNA gene amplicon PCR primers (PAGE purified) were used: the amplicon PCR forward primer (CCTACGGGNGGCWGCAG) and amplicon PCR reverse primer  (GACTACHVGGGTATCTAATCC). 

We used AMPure XP beads to purify the free primers and primer dimer species in the amplicon product.Samples were delivered to Sangon BioTech (shanghai) for library construction using universal Illumina adaptor and index. Before sequencing, the DNA concentration of each PCR product was determined using a Qubit® 2.0 Green double-stranded DNA assay, quality controlled using a bioanalyzer (Agilent 2100, USA). Depending on coverage needs, all libraries can be pooled for one run. The amplicons from each reaction mixture were pooled in equimolar ratios based on their concentration. Sequencing was performed using the Illumina MiSeq system (Illumina MiSeq, USA), according to the manufacturer’s instructions.

The obtained PCR products were sequenced with Miseq Illumina by Sangon Biotech Co., Ltd (Shanghai, China). USEARCH software (version 8.1.1831) was used to remove the non-specific amplified region sequence in the pre-processed sequence and correct the sequence error. Chimera sequences identified using the UCHIME algorithm were removed. Then perform blastn comparison with representative sequences in the database, and removed sequences with a similarity of less than 80% (sequences outside the target region). Sequences with more than 97% similarity thresholds were allocated to one operational taxonomic unit (OTU) using Usearch software (version 8.1.1831). 
