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Figure S1. Detection of anaerobic As(III) oxidation of strain GW3. The CDM with 500 μM As(III) (A) or 500 μM As(V) (B) was used as negative or positive control, respectively. The KMnO4 was discolored by As(III), indicating the loss of As(III) oxidation ability. Strain GW3 cells were inoculated into CDM with 500 μM As(III) under anoxic conditions. After 4 d of cultivation, As(III) oxidation was tested with KMnO4 (C). 
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Figure S2. Nitrate reduction experiments of strain GW3 in CDM without Sb(III) (A) or with 100 μM (B) under anoxic conditions. For comparison, the data of the NO3-/NO2- concentrations with Sb(III) are taken from the same experiments shown in Fig. 2A and Fig. 5C. The concentrations of NO3-/NO2- were measured using HPLC. Error bars correspond to the standard deviations of the means of triplicates.
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Figure S3. Abiotic Sb(III) oxidation with nitrite (A) and FeCl3 (B). One hundred micromolar Sb(III) was added to CDM containing 1 mM nitrite or 1 mM FeCl3, and the mixture was incubated under anoxic conditions. Error bars correspond to the standard deviations of the means of triplicates.
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Figure S4. The amplification efficiency of the internal control (16S rRNA) (A) and target genes (B-F) in qRT-PCR. Genomic DNA of strain GW3 was used as a template for a series of dilutions with final concentrations of 1000, 500, 100, 50 and 10 ng/μL. Then, qPCR was conducted to obtain the CT value of each sample. The slope (S) of the standard curve was used to calculate the primer efficiency [log (1+E)=1/S].
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Figure S5. Sb(III) oxidation profiles of Agrobacterium tumefaciens GW4 in CDM with 100 μM Sb(III) and 1 mM nitrate under anoxic conditions. The Sb(III)/Sb(V) concentration was measured using HPLC-HG-AFS. Error bars represent standard deviations of the means from three independent experiments. Phylogenetic analysis of the 16S rRNA genes showed that strain GW4 is closely related to strain GW3 (Fan et al., 2008). In addition, the amino acid sequence similarity of AioA in these two strains are 77%.
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Figure S6. Chemical characteristics of the precipitates produced by strain GW3 in CDM medium containing 1 mM Fe(II), 1 mM nitrate and 100 μM Sb(III). (A) X-ray diffraction patterns of the secondary minerals. (B) XPS spectra of the precipitates produced by strain GW3 in CDM medium containing 1 mM Fe(II) and 1 mM nitrate. (C) XPS spectra of the precipitates produced by strain GW3 in CDM medium containing 1mM Fe(II), 1 mM nitrate and 100 μM Sb(III). The precipitates were harvested by the end of 10 days culture. The green line (BG) in C and D means the background of the XPS analysis.









Table S1. Primers used in the present study
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Table S2 Putative genes involved in denitrification, Fe(II) oxidation, As(III) / Sb(III)  oxidation and resistance and other anaerobic mechanisms in Strain GW3
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Table S3 The original data of qRT-PCR under both oxic and anoxic conditions (one of the three replicates)
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Table S2 Primers used in this research

Primer pair Primer sequence Use
16S-F 5" GACGCTGAGGTGCGAAAG3"/ Real-time RT-PCR
16S-R 5" ACTAAGGGCGAGGGTTGC3'

katA-F S'CCGATTCGCAGGATTGGTG3"/ Real-time RT-PCR
katA-R S'TGTTGCCGTATTTCTGCTTGAT3'

anoA-F S'CGAGCGGGAGGTTCATCAG3/ Real-time RT-PCR.
anoA-R 5'GTGCTCCAACGCCTCGGTA3'

2i0A-F S'GCTGAACTTGCCGATACGA3Y/ Real-time RT-PCR
2i0A-R S'TGTCAGGATTGCGTTGAAAAZ'

arsC-F 5'GGGTTCGCCGTCTTCCTT3" Real-ime RT-PCR
arsC-R S'TTGCTCGCATGGGTATCG3'

acr3-F S'AATGCGACGGCGGTTGTG3" Real-time RT-PCR.
acr3-R S'TTGTGGCGGGCTATCTGT3'
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Gene Function Protein Accession Number
Denitrification
napd KSV74576.1
naph Nitrate reductase KSV74575.1
nasdl WP_060606104
nasd2 KSV70577
nirk Nitie reductase KSV62589
nirB iite KSV70575
nors Nitric oxide reductase KSvess1
norE KSV62578
nosz Nitrous-oxide reductase KSV7agss
nosD WP_060580811
Fe() oxidation
meol Multicopper oxidase WP_060604301
meo2 Multicopper oxidase WP_060604666
meo3 Multicopper oxidase WP_060601505
Antimonite and arsenite oxidation
anod Aetobic antimonite oxidase WP_060605207
aiod Asenite oxidase KSV62224
katd Catalase KSV70485
Antimonite and arsenite resistance
arsC Arsenate reductase KSV76069
arsB Antimonite/arsenite efflux protein KSV76068
Selenite reduction
Thioredoxin reductase gene Selente reductase KSV69722
Sulfate reduction
asD Sulfate adenylyltransferase KSV73846
s Sulfate adenylyltransferase subunit WP_060610210
asH Phosphoadenosine phosphosulfate reductase WP_060609715
ysd Sulfate ABC transporter KSV67236
asT Sulfate ABC transporter permease subunit KSV67234
s Sulfate ABC transporter permease subunit KSV67235
Sulfite reductase gene Sulfite reductase KSV68305
Tron reduction
fhuF Ferric iron reductase WP_060605785
Chromate reduction and transportation
atc Cytochrome ¢ KSV74574
atc Cytochrome ¢ KSV73973
atc Cytochrome ¢ KSV62580
chra Chromate transporter KSV79107
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