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Results 

S1. Sampling depth 

In our microbiome analysis, 4,337,840 high-quality 16S rRNA gene sequences were 

obtained from all samples. After taxonomic assignment, we obtained 4,788 OTUs at 

97% identity. The rarefaction curve (Additional files 1: Figure S1) was generated 

using obtained OTUs of all samples. It showed that new OTU identification takes on 

degression along with the number of sequences per sample increased, implying that 

the sampling depth was adequate. 

S2. Potential functional impact of As-treated and As-recovery changes in the gut 

microbiome 

The results of PICRUSt (version 1.1.3) analysis shows that gut microbiome of 

samples was associated with 233 predicted potential functional pathways (Additional 

files 2: Table S8).1 After exposure to arsenic, the abundance of enriched pathways was 

significantly increased. However, after 30-days recovery, these showed obviously 

lower abundance compared control group. In addition, glycerophospholipid 

metabolism, purine metabolism, tryptophan metabolism, as well as phenylalanine, 

tyrosine and tryptophan biosynthesis were found in the significantly differential 

pathways. 

Figures 
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Figure S1. Rarefaction curve evaluating the relative bacterial richness to 

determine whether further sequencing would identify additional OTUs. 

 

Figure S2. Shared microbial OTUs in the As-treated groups (a) and the 

As-recovery groups (b). 42 and 79 discriminatory OTUs were identified from the 

microbiota of As-treated groups and As-recovery groups, respectively. 
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Figure S3. Important discriminatory metabolites identified. OPLS-DA displaying 

the grouped discrimination of (a) the As-treated groups and 30-days control group, as 

well as (b) the As-recovery groups and 60-days control group by the first two PCs.  

 

Figure S4. Number of up-regulated and down-regulated differential metabolites 

in different groups. 
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Figure S5. The changes of serum biochemical parameters in the As-treated 

groups and the As-recovery groups. *p < 0.05. (a) total protein (TP); (b) albumin 

(ALB); (c) total bile acid (TBA); (d) lactic dehydrogenase (LDH); (e) 

alpha-hydroxybutyric dehydrogenase (α-HBDH); (f) creatine kinase MB isoenzyme 

(CK-MB).  

Methods 

S1. PCR reactions 

The PCR reactions were performed in triplicate in a total reaction volume of 50 µL 

containing 4 µL of 10× KOD Buffer, 5 µL of 2 mM dNTPs, 3 µL of 25 mM MgSO4, 

1.5 µL of Forward Primer (10 µM) and Reverse primer (10 µM), 1 µL of KOD 

Polymerase, 200 ng of template DNA and nuclease-free H2O up to 50 µL. Reaction 

conditions were as follows: an initial 94°C for 2 min, followed by thirty cycles of 

98°C for 10 s, 62°C for 30 s and 68°C for 30 s and a final extension of 68°C for 5 

min. 
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S2. Metabolite extraction 

Metabolites were isolated from samples using methanol. 1 mL cold methanol was 

added into 5 mg lyophilized fecal samples in 2-mL microcentrifuge tubes. The 

mixture was vortexed for 1 min and sonicated on ice for 30 min, and subsequently 

centrifuged at 12000 rpm at 4°C for 10 min. The supernatant was transferred into a 

new 2-mL microcentrifuge tube. The sedimented pellet was subjected to the above 

steps for secondary extraction. The supernatants from the two extractions were 

combined and dried in a SpeedVac (Thermo Fisher Scientific, NC, USA). The dried 

extracts were dissolved in 300 μL of methanol/water (1:1), followed by centrifuging 

at 12000 rpm at 4°C for 15 min. The supernatant was obtained for metabolome 

acquisition.  
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S3. Acquisition of metabolic profiles 

Metabolic profile acquisition was conducted on a QExactive mass spectrometer 

(Thermo Scientific, USA) interfaced with a Waters ACQUITY UPLC System (Waters, 

Milford, MA, USA). For each sample, the run time was 22 min at a flow rate of 0.45 

mL/min. The mobile phases were (A) H2O with 0.1% formic acid and (B) methanol 

with 0.1% formic acid. The gradient program was: 0 min, 100% A; 1 min, 100% A; 

16 min, 0% A; 20 min, 0% A; 22 min, 100% A. The column was maintained at 50 °C 

and the injection volume was 5 μL. Metabolites were operated in positive or negative 

ion mode over a scan range of 100-1000 m/z. Data were collected in centroid mode 

with 17500 resolution. Nitrogen gas was used as collision gas, and the collision 

energy ranged from 25 to 45 eV. The flow rates of sheath gas and aux gas were 45 and 

15 L/min, respectively. All samples were blinded and randomized. QC samples were 

used over batches of 10 samples. The methanol/water (1:1, v/v) solvent was used as 

the blank reference sample to account for the background noise produced during 

sample processing and data analysis.   
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