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672  Figure 3. Organization and synteny of the dsr operon in Nitrospirae bacterium Nbg-4 in comparison
673  to other dsrAB-carrying members of the phylum Nitrospirae. In addition, typical representatives of
674  known sulfate-reducing microorganisms within the Deltaproteobacteria (Desulfovibrio vulgaris

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

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

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

dsrAB-carrying Nitrospirae bacteria that form separate genera as inferred by the genome-wide AAI
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approach are color coded. Maximum likelihood trees were inferred using the RAXML algorithm (71)
and (A) a concatenated alignment of 43 essential proteins (Table S6), (B) deduced DsrAB sequences,
and (C) the 23S rRNA gene. The partially recovered 23S rRNA gene of Nbg-4 was added to a
RAXML tree of almost full-length 23S rRNA genes using the Quick add parsimony tool as
implemented in ARB (74) without changing the tree topology. This is indicated by the dashed branch
leading to Nbg-4 in this tree. Bootstrap support is indicated by closed (>90%) and open (>70%) circles
at the respective branching points. The scale bar indicates 10 or 5% estimated sequence divergence,

respectively.

Tables

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

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
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Table 2. Locus tag of genes involved in dissimilatory sulfate reduction in Nitrospirae bacterium Nbg-

693
694
695

d from groundwater metagenomes (42, 43), and

Nitrospirae recovere

-carrying

4. related dsrAB

Thermodesulfovibrio yellowstonii.

6781V 0€8TV TE]TY - GE]TY €€8TY TEBTY (3A3HL) luoismojjaA originofjnsapowiiay |
59120 0920 G520 0,20 S¥920 SE920 0€920 (£6ATY) TT-6€-ET-DQY W] a04IdSOIUN
0820 S8L20 06L20 0LL20 50820 00820 S6L20 (SSX2V) LE-Ly-2aMD wnid10eq d041dSONIN
G/S80 0£580 59580 58580 066€0 - - (09rnv) ZvT-v-20-19I winld1eq 304)dsoIUN
S8020 06020 S6020 08020 01120 S0T20 00120 (rSX2v) €1-vr-2dMD wnua1oeq apJ1dsosIN
S800€ 9800€ £800€ €800€ 200069 100069 - v-8qN wnwiaeq 2041dS0INN

Jowb gowb yvowb yvddy 1es gide vide
6000V 8000V L000Y 9000V 5000V 7000V €000V 1000V 9661V S66TY 7661V (3ATHL) Huoismoyjah oliqinofinsapowrsay
STYS0 0TS0 STYso 0E¥S0 SEVSO 0v¥S0 SPYS0 0SS0 - S8YS0 06v50 (L6ATV) TT-6€-ET-DGY WnLId10E] 30I1ASOIIN
SYYT0 0S¥T0 SSYTO 09%T0 S9YT0 0L¥T0 SLYTO S8Y10 06v10 S6v10 00ST0 (SSXTV) LE-Ly-TaMD wnL1a10eq 3041dSOIIN
STvo 0020 S6T¥0 06T+0 S8T¥0 08110 SLT¥0 GE860 SSTY0 0970 S9T¥0 (09rnv) 2¥T-v¥-20-197 wnd1eq 30IIdSONIN
S6T00 06T00 S8T00 08100 SLT00 04100 S9T00 0Z150 STTS0 0€TS0 GETSO (rSX2v) €1-vr-zAMD wnuia1oeq apl1dsonIN
8000801 - - 10008% 20008% €0008% S0008% 80008% 600081 0T008% TT008% (¥98N) v-8aN wnuaeq a041ds0IIN
disp oisp risp Nasp ISP 14sp Jisp NASp aisp gisp visp awouan

33


https://doi.org/10.1101/196774

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

bioRxiv preprint doi: https://doi.org/10.1101/196774; this version posted October 1, 2017. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Supplementary figure legends

Figure S1. Phylogeny of deduced DsrAB sequences of Nitrospirae bacterium Nbg-4 and related
dsrAB-carrying Nitrospirae bacteria recovered from metagenomes of groundwater systems (42, 43).
A maximum likelihood tree were inferred using the RAXML algorithm (71). Bootstrap support is
indicated by closed (>90%) and open (>70%) circles at the respective branching points. Nitrospirae
bacteria with dsrAB that underwent horizontal gene transfer are marked with an asterisk. The scale

bar indicates 10% estimated sequence divergence.

Figure S2. Maximum likelihood 16S rRNA gene tree showing the phylogenetic position of species-
level OTUs affiliated to the phylum Nitrospirae, which were obtained in a previous study (7) using
the same rice paddy soil samples as analyzed in the current study. The tree was reconstructed using
the RAXML algorithm (71) as implemented in ARB (74) using 1,222 unambiguously aligned
nucleotide positions and a 50% conservation filter for the domain Bacteria. The representative 454
amplicon sequences were added to the tree by using ARB’s Parsimony Interactive tool as indicated
by the dashed branch. Solid circles indicate >90% and open circles >70% bootstrap support (1000

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

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

genome of Nitrospirae bacterium Nbg-4.

Supplementary table legends

Table S1. Key characteristics of sequenced metagenomes.

Table S2. Annotation and locus of genes involved in energy and biosynthesis metabolism in
Nitrospirae bacterium Ngb-4. Expression of respective genes as proteins is indicated in the

metaproteomes of the respective analyzed soil replicates.

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

comparison to other members of the phylum Nitrospirae.

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

comparison to other members of the phylum Nitrospirae.
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