Supplementary material
SUPPLEMENTARY METHODS

SHIME model start up
All reactors were continuously stirred, maintained at 37 °C and kept under anaerobic conditions by flushing them with nitrogen for 30 min once a day. The pH values of the last two vessels of simulator were controlled in the ranges of 5.5 - 5.9, 6.0 - 6.4, and 6.5 - 6.9, respectively 
 ADDIN EN.CITE 
[1]
. Three times a day, 200 mL of SHIME feed and 100 mL of pancreatic juice were added to the stomach and small intestine reactors, respectively [2]. 1L of the SHIME feed contained 1 g arabinogalactan, 2 g pectin, 1 g xylan, 4 g starch, 0.4 g glucose, 3 g yeast extract, 3 g peptone, 1 g mucin, and 0.5 g cysteine, and 1L of pancreatic juice contained 12.5 g NaHCO3 6 g bile salts, and 0.9 g pancreatin 
 ADDIN EN.CITE 
[3]
. 
DNA extraction 

The DNA was eluted in a final volume of 50 µL using the E.Z.N.A. stool DNA Kit (Omega, USA). The quality of the DNA was checked by spectrophotometric analysis using NanoDrop (ND-2000, USA) and the concentration of DNA was determined using QuantiFluor® dsDNA system (Promega, USA) using fluorometric analysis with a microplate reader (Spectramax M5, USA). The extracted DNA was stored at −20 °C until use. 
Quantitative real-time PCR (qPCR)
Real-time PCR assays were performed in triplicate using thermal cycler (CFX96, BioRad Inc., USA) and the SYBR Green system. Briefly, a 25 µl reaction mixture was generated containing 12.5 µl 2×TransStart Green qPCR Supermix, 0.5 µl of each primer with concentration of 10 µM, 1 µl DNA template and 10 µl RNase-free water. All primers were produced by Primer Premier 6, and their detailed sequence information is listed in Table S1. Amplification was performed as follows: initial pre-incubation at 95 °C for 5 min, then 40 cycles of 95 °C for 15 s, 60 °C for 1 min, and 72 °C for 15 s. The non-template control was added as contrast and all the amplifications were conducted in triplicate.
16s rRNA gene amplification and sequencing
The V3-V4 region of the bacterial 16S rRNA gene were amplified by PCR (95 °C for 2 min, followed by 27 cycles at 95 °C for 30 s, 55 °C for 30 s, and 72 °C for 30 s and a final extension at 72 °C for 5 min) using primers 341F 5′- CCTAYGGGRBGCASCAG -3′ and 806R 5′- GGACTACNNGGGTATCTAAT -3′, where barcode is an eight-base sequence unique to each sample. PCR reactions were performed in triplicate with 20 µL reaction mixture contained 4 µL of 5 × FastPfu Buffer, 2 µL of 2.5 mM dNTPs, 0.8 µL of each primer (5 µM), 0.4 µL of FastPfu Polymerase, and 10 ng of template DNA.

Amplicons were gel run and extracted from 2% agarose gels. DNA was purified using the AxyPrep DNA Gel Extraction Kit (Axygen, USA) according to the manufacturer’s instructions and quantified using QuantiFluor -ST (Promega, USA). The purified amplicons were pooled in equimolar and paired-end sequenced (2 × 250) on an Illumina platform according to the standard protocols. 
16s rRNA sequence analysis
Sequences that were shorter than 55 bp, and contained primer mismatches, ambiguous bases or uncorrectable barcodes, were removed from the sequence data. The 16S rRNA gene sequences were assigned to operational taxonomic units (OTUs) using UCLUST with a threshold of 97% pairwise identity [4], and then classified taxonomically using the Ribosomal Database Project (RDP) classifier 2.0.1 [5]. 
Linear discriminant analysis effect size (LEfSe) analysis was performed using the Galaxy application tool (http://huttenhower.sph.harvard.edu/galaxy/) with a linear discriminant analysis, where the cutoff score is of 3.0 and a P of < 0.05 for statistical significance [6]. 
Functional predictions of microbial community were performed using PICRUSt on closed-reference OTUs with 97% identity based on the Greengenes database (v13.5) 
 ADDIN EN.CITE 
[7]
. The OTUs were normalized on PICRUSt and used for the prediction of KEGG orthologs (KOs). These analyses were conducted by Guangzhou Gene Denovo Co., Ltd (Guangzhou, China).

High-throughput Quantitative PCR (HT-qPCR) and analysis

After the initial enzyme activation at 95 °C for 10 min, 40 cycles of the following program were used for the amplification: denaturation at 95 °C for 30 s, annealing at 60 °C for 30 s. The melting process was automatically generated by Wafergen software. After that, results were analyzed with SmartChip qPCR Software excluding the wells with multiple melting peaks or amplification efficiency beyond the range (90%–110%) and then screened with conditions that (1) a threshold cycle (CT) must be <31 and (2) positive samples should have three replicates simultaneously. 

Relative copy number was calculated referring to a previous study (Eq.1) [8]. Besides, a comparative CT method was used to calculate the ARGs' fold change (FC value) of amended samples compared to the control (Eq.2) [9]. The detection limit CT (31) was taken as a replacement for the genes with no amplification.


[image: image1.wmf](31)/(10/3)

 =10

T

C

Genecopy number

-

                 (1)


[image: image2.wmf]()(16)

()()

TTARGTS

TTTargetTRef

CCC

CCC

D=-

DD=-D



[image: image3.wmf]2

T

C

FC

-DD

=

                                  (2)

Where CT is the threshold cycle, ARG is one of the 120 antibiotic resistance gene assays, 16S is the 16S rRNA gene assay, Target is the amended sample, Ref is the control sample.

SUPPLEMENTARY TABLE

Table S1 

Length and primers of Td-Tomato, Enhanced-gfp and 16S rRNA genes.

	ARG
	Length

(bp)
	Forward Primer (5’-3’)
	Reverse Primer (5’-3’)

	Td-Tomato
	327
	CACAACGAGGACTACACCATC
	CTTGGAGCCGTACATGAACTG

	Egfp
	367
	GACGACGGCAACTACAAGAC
	CGAACTCCAGCAGGACCAT

	16S rRNA
	126
	CGGTGAATACGTTCYCGG
	GGWTACCTTGTTACGACTT
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Fig. S1. Schematic of designed SHIME model and sampling time points setup. 
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Fig. S2. LDA score and cladogram of LEfSe comparison analysis between the control and gentamycin groups (a), and between the control and inulin groups (b). The green, blue, or pink shading depicts bacterial taxa that were significantly higher in either the control, gentamycin or inulin groups, as indicated. Selection of discriminative taxa between the control and gentamycin groups or between the control and inulin groups were based on an LDA score cutoff of 3.0, and differences in the relative abundances of taxa were statistically determined based on a Mann-Whitney test at a significance level of 0.05.
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Fig. S3. Effect of gentamycin treatment on gut microbiota alpha diversity of the control (green), gentamycin (blue), and inulin (pink) groups (***p < 0.001, **p < 0.01, *p < 0.05). The Chao1 index (a) was used to calculate the community richness, Simpson index (b) was used to calculate the community evenness, and Shannon index (c) was used to calculate the community diversity.
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Fig. S4. Effects of gentamycin treatment on gut microbiota beta diversity of the control (green), gentamycin (blue), and inulin (pink) groups. Unweighted (a) and weighted (b) PCoA, and unweighted (c) and weighted (d) NMDS of UniFrac distances of samples in three groups (control, gentamycin and inulin). 
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