Additional file

1. PCR amplification 
[bookmark: _Hlk123649942][bookmark: _Hlk123649417]All PCR reactions were performed with 15 µL of Phusion® High-Fidelity PCR Master Mix (New England Biolabs), 2 µM of forward and reverse primers (ITS2, ITS3-2024F (5’-GCATCGATGAAGAACGCAGC-3’) and ITS4-2409R (5’- TCCTCCGCTTATTGATATGC-3’)), and about 10 ng template DNA. Thermal cycling conditions were as follows: initial denaturation at 98°C for 1 minute; 30 cycles of denaturation at 98°C for 10 seconds, annealing at 50°C for 30 seconds, and elongation at 72°C for 30 seconds; and completed with the final elongation step at 72°C for 5 minutes. Note that steps such as fecal DNA extraction and PCR amplification were carried out in a UV-sterilized biological safety cabin for at least 60 minutes to avoid contamination of environmental DNA. Besides, a negative control was set up for the PCR amplification session. The negative control was to replace the DNA sample in the PCR system with ddH2O and keep the rest unchanged in order to see if there was any contamination in the amplification process.

2. Sequencing data processing
[bookmark: _Hlk100239300]The data of each sample was split from the sequencing data based on Barcode and PCR amplified primer sequences, and the reads of each sample were merged using FLASH (V1.2.7, http://ccb.jhu.edu/software/FLASH/) [1] after truncating the Barcode and primer sequences, and the splicing sequences were called raw Tags data (Raw Tags). The Raw Tags were then rigorously filtered using fastp software [2] to obtain the high-quality Tags data (Clean Tags). The Tags obtained after the above processing were compared with the species annotation database (https://github.com/torognes/vsearch/) [3] to detect chimera sequences, and then the chimera sequences were removed [4]. The Effective Tags were finally obtained.

3. OTUs cluster and Species annotation
Using the Uparse algorithm (Uparse v7.0.1001, http://www.drive5.com/uparse/) [5] to cluster all Effective Tags, the Sequences with ≥97% similarity were assigned to the same OTUs (Operational Taxonomic Units). The sequence with the highest frequency of occurrence in OTUs was selected as the representative sequence of OTUs. For each representative sequence, the Unite Database (https://unite.ut.ee/) [6] was used based on blast algorithm to annotate taxonomic information [7]. To study phylogenetic relationship of different OTUs, and the difference of the dominant species in different samples, multiple sequence alignment was conducted using the MUSCLE software (Version 3.8.31, http://www.drive5.com/muscle/) [8]. OTUs abundance information was normalized using a standard sequence number corresponding to the sample with the least sequences. Subsequent analyses of alpha diversity and beta diversity were all performed based on this output normalized data.

4. Immunohistochemical staining
[bookmark: _Hlk100707935][bookmark: _Hlk100707920]The paraffin sections were placed on a stainless shelf and incubated at 70 °C for 80 min in an oven. After xylene deparaffinization twice (20 min each), gradient ethanol hydration (100%, 95%, 85%, 75%, 5%, 5 min each), and deionized water washing. The sections were put on a boil of sodium citrate buffer (pH 9.0) and further boiled for 4 min in a pressure cooker for antigen retrieval. After cooling, the slides were blocked with a 3% hydrogen peroxide solution for 15 min. The sections were incubated overnight at 4°C with an anti-Ki67 antibody (rabbit, abclonal, 1:200) in a humidity box, then incubated with a second antibody. The staining results were visualized using 3,5-diaminobenzidine. Images were obtained with a fluorescence microscope (Olympus BX63, Tokyo, Japan). 
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