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 667 

Figure 2. Schematic view of reconstructed energy metabolism pathways in Nitrospirae bacterium 668 

Nbg-4. In situ expression of proteins in bulk soil treated with gypsum as revealed by metaproteomics 669 

is color-indicated. Protein expression in other soil habitats and treatments is given in Table S2.  670 
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 671 

Figure 3. Organization and synteny of the dsr operon in Nitrospirae bacterium Nbg-4 in comparison 672 

to other dsrAB-carrying members of the phylum Nitrospirae. In addition, typical representatives of 673 

known sulfate-reducing microorganisms within the Deltaproteobacteria (Desulfovibrio vulgaris 674 

Hildenborough), Firmicutes (Desulfosporosinus meridiei), and Archaea (Archaeoglobus fulgidus) are 675 

shown. 676 

  677 
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 678 

Figure 4. Phylogeny of Nitrospirae bacterium Nbg-4 (in bold) and related dsrAB-carrying 679 

Nitrospirae bacteria recovered from metagenomes of groundwater systems (42, 43). Uncultured 680 

dsrAB-carrying Nitrospirae bacteria that form separate genera as inferred by the genome-wide AAI 681 
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approach are color coded. Maximum likelihood trees were inferred using the RAxML algorithm (71) 682 

and (A) a concatenated alignment of 43 essential proteins (Table S6), (B) deduced DsrAB sequences, 683 

and (C) the 23S rRNA gene. The partially recovered 23S rRNA gene of Nbg-4 was added to a 684 

RAxML tree of almost full-length 23S rRNA genes using the Quick add parsimony tool as 685 

implemented in ARB (74) without changing the tree topology. This is indicated by the dashed branch 686 

leading to Nbg-4 in this tree. Bootstrap support is indicated by closed (≥90%) and open (≥70%) circles 687 

at the respective branching points. The scale bar indicates 10 or 5% estimated sequence divergence, 688 

respectively. 689 

Tables 690 

Table 1. Characteristics of the obtained draft genome of Nitrospirae bacterium Nbg-4. 691 

 Nitrospirae bacterium Nbg-4 

Genome feature  

Chromosome size (Mbp) 2.77 

GC content (%) 49 

Number of scaffolds 151 

Number of CDS 2855 

Average CDS length (bp) 855 

Protein coding density (%) 87 

Number of rRNA genes 1 

Number of tRNA genes 21 

ChekM analysis  

Completeness (%) 75.5 

Contamination (%) 2.0 

Strain heterogeneity (%) 0.0 

iRep analysis  

iRep initial soil 1.73 

iRep bulk soil without gypsum 1.34 

iRep bulk soil with gypsum 1.31 

  692 
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Table 2. Locus tag of genes involved in dissimilatory sulfate reduction in Nitrospirae bacterium Nbg-693 
4, related dsrAB-carrying Nitrospirae recovered from groundwater metagenomes (42, 43), and 694 
Thermodesulfovibrio yellowstonii. 695 
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Supplementary figure legends 696 

Figure S1. Phylogeny of deduced DsrAB sequences of Nitrospirae bacterium Nbg-4 and related 697 

dsrAB-carrying Nitrospirae bacteria recovered from metagenomes of groundwater systems (42, 43). 698 

A maximum likelihood tree were inferred using the RAxML algorithm (71). Bootstrap support is 699 

indicated by closed (≥90%) and open (≥70%) circles at the respective branching points. Nitrospirae 700 

bacteria with dsrAB that underwent horizontal gene transfer are marked with an asterisk. The scale 701 

bar indicates 10% estimated sequence divergence. 702 

Figure S2. Maximum likelihood 16S rRNA gene tree showing the phylogenetic position of species-703 

level OTUs affiliated to the phylum Nitrospirae, which were obtained in a previous study (7) using 704 

the same rice paddy soil samples as analyzed in the current study. The tree was reconstructed using 705 

the RAxML algorithm  (71) as implemented in ARB (74) using 1,222 unambiguously aligned 706 

nucleotide positions and a 50% conservation filter for the domain Bacteria. The representative 454 707 

amplicon sequences were added to the tree by using ARB’s Parsimony Interactive tool as indicated 708 

by the dashed branch. Solid circles indicate ≥90% and open circles ≥70% bootstrap support (1000 709 

replications). The bar represents 10% inferred sequence divergence. 710 

Figure S3. Schematic overview of the bioinformatics workflow to obtain the high quality draft 711 

genome of Nitrospirae bacterium Nbg-4. 712 

 713 

Supplementary table legends 714 

Table S1. Key characteristics of sequenced metagenomes. 715 

Table S2. Annotation and locus of genes involved in energy and biosynthesis metabolism in 716 

Nitrospirae bacterium Ngb-4. Expression of respective genes as proteins is indicated in the 717 

metaproteomes of the respective analyzed soil replicates. 718 

Table S3. Main characteristics of members of the phylum Nitrospirae. 719 
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Table S4. Genome-wide average nucleotide identity (gANI) of Nitrospirae bacterium Ngb-4 in 720 

comparison to other members of the phylum Nitrospirae. 721 

Table S5. Genome-wide average amino acid identity (gAAI) of Nitrospirae bacterium Nbg-4 in 722 

comparison to other members of the phylum Nitrospirae. 723 
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