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SUPPORTING TEXT

Supporting Materials and Methods

Soil characterisation

Soil pH was measured in a suspension of soil and water (1:2.5) with a glass electrode, and
electrical conductivity was measured in the same extract (diluted 1:5). Primary soil
characteristics were determined using standard techniques, such as dichromate oxidation
(organic matter content), the Kjeldahl method (nitrogen content), the Olsen method
(phosphorus content) and a Bernard calcimeter (carbonate content). The Bouyoucos
Densimetry method was used to establish textural data. Exchangeable cations (Ca, Mg, K and
Na) extracted with 1 M NH4Cl and exchangeable aluminium extracted with 1 M KCI were
determined using atomic absorption/emission spectrophotometry with an AA200
PerkinElmer analyser. The effective cation exchange capacity (ECEC) was calculated as the
sum of the values of the last two measurements (sum of the exchangeable cations and the

exchangeable Al). Analyses were performed immediately after sampling.

Hydrocarbon analysis

Extraction (5 g of sample N and Nbs) was performed with dichloromethane:acetone (1:1)
using a Soxtherm extraction apparatus (Gerhardt GmbH & Co. KG, KéIn, Germany), followed
by silica gel purification. The final extract was analysed via GCMS (Shimadzu QP2010Plus
equipment) using a Factor Four VF-5 ms (5% phenyl 95% dimethylpolysiloxane) column (30
m x 0.25 mm, 0.25 um) from Varian. The initial temperature was set to 70°C (maintained for
2 min), and the temperature was increased by 20°C/min up to 220°C and then by 10°C/min
up to 300°C (maintained for 7 min). The injector temperature was maintained at 260°C

working in splitless mode. Helium gas (purity of 99.999%) was used at a flow rate of 1
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ml/min. Detection was performed in the El (electronic ionisation) mode, and the ionisation
source and the transfer line were maintained at 220°C and 260°C, respectively. For the
quantification of metabolites, a selective ion monitoring mode (SIM) was used, selecting the
m/z ratio characteristics of the PAHs of interest. Analyses were performed immediately after

sampling.

DNA extraction

Six grams of soil N and Nbs were processed for DNA extraction. Highly purified suspension of
soil microorganisms was obtained via density gradient centrifugation using Nycodenz (Axis-
Shield PoC, Norway) resin, as described previously (Guazzaroni et al., 2010). The resulting
cell pellet was subjected to metagenomic DNA extraction using a Meta-Gnome® DNA
extraction Kit (Epicentre, Madison, WI, USA), which incorporates mechanical lysis. The
obtained DNA was visualised using 0.7% (wt/vol) agarose gel electrophoresis and quantified
both spectrophotometrically and using PicoGreen (Molecular Probes, Carlsbad, CA). For
enrichment cultures, 100 ml of the culture was centrifuged at 4000 g x for 15 min, and DNA
was extracted using a Meta-Genome® DNA extraction Kit (Epicentre). Note: top soil sample
N was sampled in February 2007 and stored at -20°C until DNA was isolated in March 2010;
top soil sample Nbs was sampled 231 days later than sample N and stored at -20°C until DNA
was isolated in February 2012; DNA from enrichment cultures CN1 and CN2 were extracted

in March 2010 from stable cultures maintained by using serial batch culturing.

Construction of 16S RNA gene clone libraries, sequencing and phylogenetic analysis
Bacterial 16S RNA genes were amplified using the bacteria-specific primers F27 (5’-

AGAGTTTGATCMTGGCTCAG-3’) and R1492 (5'-CGGYTACCTTGTTACGACTT-3’). Amplification
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was performed in a 20 pl reaction volume with recombinant Tag DNA polymerase
(Invitrogen, Germany) and reagents according to the basic PCR protocol at an annealing
temperature of 45°C for 30 cycles. PCR amplicons were purified using electrophoresis on
0.8% (wt/vol) agarose gels, followed by isolation from excised bands using a QIAEX Il Gel
Extraction Kit (Qiagen, Germany). The purified PCR products were ligated into pGEM plasmid
vectors (pGEM Cloning kit, Promega, Madison, USA), which were subsequently transformed
into electrocompetent cells of E. coli (TOP 10) (Invitrogen, Germany). The obtained bacterial
rDNA clones were sequenced via primer walking using the M13 forward (5'-
GACGTTGTAAAACGACGGCCAG-3’) and M13 reverse (5'-GAGGAAACAGCTATGACCATG-3’)
primers according to the protocol of the BigDye Terminator v3.1 Cycle Sequencing Kit from
Applied Biosystems (USA). The sequencing reactions were analysed using AB 3730 xI
equipment from Applied Biosystems (USA).

Phylogenetic inference of the 16S RNA gene sequences was carried out using the ARB
software package (Ludwig et al., 2004). The sequences were automatically aligned using the
SINA aligner (E. Pruesse, unpublished) against the SILVA SSURef 102 (Pruesse et al., 2007)
and LTP s108 (Yarza et al., 2008) reference alignments and were manually inspected to
correct inaccurately situated bases. To improve resolution at lower taxonomic levels, two
independent reference phylogenetic trees were constructed, one comprised of members of
the phylum Proteobacteria and a second including the remaining bacterial phyla. The distinct
datasets with nearly complete SSU sequences were first sieved with a 40% conservational
filter, and the phylogeny was then reconstructed using the neighbour-joining algorithm with
the Jukes-Cantor correction. The resulting tree topologies were carefully checked against the
currently accepted classification of Prokaryotes (LPSN, http://www.bacterio.cict.fr) to verify

the absence of incongruent phylogenetic relationships.
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In addition to the clone affiliations, the partial sequences extracted from the
metagenome of the sample Nbs were checked. From the >300 sequences identified in the
metagenome, we just used those with a length >600 nucleotides. Shorter sequences were
discarded as being not enough informative. Partial sequences were aligned as above
mentioned, and inserted into the pre-existing Neighbour Joining tree using the ARB
parsimony tool (Ludwig et al., 2004).

In order to recognize biologically meaningful units we grouped phylogenetic clades into
Operational Phylogenetic Units (OPUs). We considered an OPU (Lépez-Lépez et al., 2010) to
be represented by each single group of clones that formed an independent clade in the tree
without considering a rigid similarity cut-off value. As it can be seen in the supplementary
Table S2, nearly all OPUs shared internal identity >97%, a value that nearly guarantees each
of them to be considered a single species from the taxonomic point of view (Yarza et al.,
2008). The OPUs were plotted in a rarefaction curve (Figure S4). Statistical analyses were

performed using the PAST program (Hammer et al., 2001).

DGGE analysis

The V3-V5 variable regions of the 16S rDNA gene were amplified using 16F341-GC and
16R907 primers (Yu and Morrison, 2004). The F341-GC primer included a GC clamp at the 5’
end (5'-CGCCCGCCGCGCCCCGCGCCCGTCCCGCCGCCCCCGCCLG-3'). The PCR profile used with
the F341GC/R907 primer set consisted of an initial denaturation of 5 min at 94°C, followed
by 25 cycles of one denaturation step for 1 min at 94°C, one annealing step for 1 min at 57°C,
and one elongation step for 45 s at 72°C. The last step involved an extension for 10 min at
72°C. Approximately 400 ng of purified PCR product was loaded onto a 6% (w/v)

polyacrylamide gel (1 mm thick), with denaturing gradients ranging from 40% to 65% (100%
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denaturant contains 7 M urea and 40% formamide (w/v)). The DGGE analysis was performed
in a 0.5x Tris-acetate-ethylenediaminetetraacetic acid (TAE) buffer solution (40 mM Tris, 20
mM sodium acetate, 1 mM EDTA, pH 7.4) using a DCode Universal Mutation Detection
System (BioRad Laboratories, Inc., CA). DGGE gels were stained for 45 min in water solution
containing SybrGold (Molecular Probes, Inc., Eugene, OR, USA) and then scanned under UV
using Gel Logic 200 Imaging Sytem (Kodak, Bionova, Canada). Individual bands were excised
from the denaturing gradient gels and eluted in water (Martinez-Pascual et al., 2010), and

some of the obtained products were subjected to sequencing.

Metagenomic setup: sequencing, assembly and gene prediction and analysis

Sequencing was performed using a Roche 5 GS FLX DNA sequencer (454 Life Sciences) (Life
Sequencing S.L, Valencia, Spain) as described previously (Ferrer et al., 2011). Eleven
micrograms of total DNA at an average concentration of 286 ng/ul were used for sequencing
of the samples.

The reads from each sample were individually assembled to generate non-redundant
metasequences using Newbler GS De Novo Assembler v.2.3 (Roche). An estimated error rate
(incorrect bases/total number of expected nucleotides) of 0.49% was considered for the
GS20 reads (Huse et al., 2007). The error rates for the GS20 reads were calculated using the
Needleman-Wunsch algorithm (Needleman and Wunsch, 1970). The MetaGene (Noguchi et
al., 2006) and MetaGeneMark programs, which are based on a hidden Markov model (HMM)
algorithm, were employed to predict potential protein-coding regions (open reading frames,
ORFs with > 20 amino acids) from the sequences of each sample. When both predictions
were coincident, the corresponding ORF start and end positions were kept. When the

predictions did not agree, homology searching via BLASTX helped to resolve the
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inconsistencies by identifying the most complete gene. The start and end positions for these
genes were adequately set. Homology searching was also used to infer genes that were not
detected by the gene predictors. The complete sequences of the contigs were analysed via
BLASTX searching against the GenBank non-redundant (nr) database, and nucleotide and
amino acid sequences for the putative genes and proteins obtained were retrieved.

Each gene was ascribed to COG (Tatusov et al., 2001) and KEGG (Kanehisa et al., 2008)
functional categories. The following procedure was used for this: homology searches were
performed with the nucleotide sequences of the contigs using BLASTN and BLASTX against
the GenBank nr database. The obtained hits were filtered based on a minimum e-value (1€
%) and an alignment length of 75% minimum. The accession number of the hits was used to
retrieve COG, KEGG and SEED annotations if available. The maximum expected bitscore for
the gene was also obtained via self-alignment and was used to normalise all bitscores for the
hits. We took the first five hits of each COG (Tatusov et al., 2001), KEGG (Kanehisa et al.,
2008) or SEED (Overseek et al., 2005) and calculated its average normalised score (ANS). A
gene was assigned to a functional category that corresponded to an ANS at least 20% higher
than any other. If the ANS difference was less than 20%, no function was assigned. Our tests
indicated that this procedure yielded more than 95% correct assignments (based on the
application of a number of tests performed using controlled sets of sequences assigned to
COGs, KEGG and SEED ffrom completely sequenced genomes). Functional assighment of the
predicted genes involved in degradation was made on the basis of BLASTP analysis against an
in-house database that contained gene sequences encoding enzymes that usually perform
key catalysing steps in the aerobic degradation of pollutants via di- and trihydroxylated
intermediates (Table S8). These enzymes included Rieske non-heme iron oxygenases, type |

extradiol dioxygenases of the vicinal oxygen chelate superfamily, the type Il or LigB
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superfamily extradiol dioxygenases, and the type Il extradiol dioxygenases belonging to the
cupin superfamily as well as intradiol dioxygenases (Pérez-Pantoja et al., 2011). Well-
characterised key oxygenase sequences that have been documented as being involved in the
catabolism of aromatics were used as initial seeds for similarity searches using the BLASTP
program from the NCBI website (Altschul et al., 1997). Translated protein sequences were
aligned with MUSCLE using default values (Edgar, 2004). Phylogenetic trees were
constructed with MEGA4 (Tamura et al., 2007) using the neighbour-joining algorithm (Saitou
and Nei, 1987). The phylogenetic trees were inspected to detect proteins with similarities to
proteins with documented functions.

Taxonomic assignment was performed in the same way as functional assignment. The
complete taxonomy of the homologs was retrieved, and the ANS for each of the taxa at
different phylogenetic ranks (kingdom, phylum, class, order, family and genus) was
computed. Homology searches were also used in the recruitment analysis for particular
genomes. Complete genome sequences were obtained from NCBI and used to map the
contigs with the best hit against that particular genome. Common numbers of sequences
between the different samples were obtained by clustering the sequences with the cd-hit
program using different levels of identity. To identify potential metabolic pathways, genes
were evaluated for similarity compared to the KEGG database. A match was counted if the
similarity analysis resulted in an expectation E value below 1e®. All obtained KEGG
orthology (KO) numbers were mapped against KEGG pathway functional hierarchies and
statistically analysed.

For calculating the over-representation of proteins and functions between
metagenomes, we followed the z test for independent proportions proposed by Li (2009).

Briefly, given Np, Ng (the number of observations of a particular protein or function in
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metagenomes A and B), Hp, and Hp (the total number of observations in metagenomes A
and B), there are three occurrence rates Pp = Hp/Np, Pg = Hg/Ng, and P =
(Ha+HB)/(Np+Np). The statistical significance between A and B can be described by:

Pa-Pg

F =
Jp(l-p)($+$)

Confidence levels of 0.95 and 0.99 are defined by z values of 1.96 and 2.58, and

minimum Hp values of 4 and 7, respectively (Li, 2009).

The complete set of gene annotation features including, ORF ID, contig, contig length,
GC content per contig, GC content per ORF, ORF length and ORF start and end positions,
putative function, best hit, closest hit and putative phylogeny as well as COG, KEGG and SEED

annotations are shown in details in Table S9.

Metaproteomic setup: protein extraction, separation and identification and data processing
Cells (triplicates) were harvested from the same enrichment cultures CN1 and CN2 (60
transfers) used also for DNA isolation, via centrifugation at 10 000 x g for 10 min. The pellets
were suspended in 4 ml of the BugBuster® protein extraction reagent by vortexing. Then, 1
mg/ml of lysozyme and DNAse | were added, and the samples were incubated for 30 min on
ice. Subsequently, 10 ul of lysonase was added, and the samples were incubated for 60 min
on ice. Bacterial suspensions were subsequently ultra-sonicated for 2.5 min on ice, after
which the extract was centrifuged for 10 min at 12 000 g to separate cell debris and intact
cells. The supernatant was carefully aspirated (to avoid disturbing the pellet) and transferred
to a new tube, and the protein extracts were then subjected to acetone precipitation (5 vol

of acetone per 1 vol of sample solution) and stored at -86°C until use. Protein concentrations
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were determined by resuspending the precipitated proteins in 50 mM Tris/HCI (pH 7.0) and
using the Bradford assay (Bradford, 1976). Then, 14 pug of three replicates of each the CN1
and CN2 samples was subjected to 1-D SDS PAGE, and the separated proteins were stained
with Coomassie Blue. Ten sections of each lane were excised following SDS-PAGE, and the
sections were de-stained and subsequently proteolytically digested overnight at 37°C using
trypsin (Sigma, Munich, Germany) as previously described (Jehmlich et al., 2008). The eluted
peptides were purified and concentrated using C18 Zip Tip columns (Millipore).

For LTQ-Orbitrap mass spectrometer analysis, the peptides were reconstituted in 0.1%
formic acid. The samples were injected using the autosampler and concentrated in a
trapping column (nanoAcquity UPLC column, C18, 180 um x 2 cm, 5 um, Waters) with water
containing 0.1% formic acid at a flow rate of 15 uL min™. After 6 min, the peptides were
eluted into a separation column (nanoAcquity UPLC column, C18, 75 um x 10 cm, 1.75 um,
Waters). Chromatography was performed with 0.1% formic acid in solvents A (100% water)
and B (100% acetonitrile). To elute the peptides, the solvent B gradient was set at 2 to 20%
in the first 54 min and subsequently at 20 to 85% for 28 min using a nano-high pressure
liguid chromatography (nano-HPLC) system (nanoAcquity, Waters) coupled with an LTQ-
Orbitrap mass spectrometer (Thermo Fisher Scientific). To achieve an unbiased analysis,
continuous scanning of the eluted peptide ions was carried out between 300 — 2000 m/z,
automatically switching to MS/MS collision-induced dissociation (CID) mode for ions that
exceeded an intensity of 3000. For MS/MS CID measurements, a dynamic precursor
exclusion of 3 min was enabled.

For identification and retrieval of protein intensities, MaxQuant version 1.1.1.25 was
used (Cox and Mann, 2008). Analyses of all fractions were performed simultaneously, such

that ten gel slices per replicate were combined into one experiment (2 samples x 3 replicates

10
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x 10 gel slices). Peptide identification was performed using Andromeda implemented in
MaxQuant (Cox et al., 2011) against the CN1 and CN2 pyro-sequences in the form of forward
and reverse entries as decoys. Cysteine carbamidomethylation was searched for as a fixed
modification, whereas methionine oxidation was searched for as a variable modification. The
maximal false discovery rate was set to 1% for the peptides. The offered first search was
performed with a mass tolerance of 20 ppm. Proteins were regarded as convincingly
identified if at least two unique peptides were found. In addition to activating the match
between runs with a time window of 2 min and a unique peptide count of at least 2, the
standard MaxQuant settings were used.

The raw protein intensities corresponded to the sum of the peptide intensities. Thus,
larger proteins, which contain significantly more tryptic peptides, have higher intensities. To
eliminate the influence of the number of peptide hits, the protein intensities were divided by
the number of peptides, which were dedicated to the protein of interest. These per peptide
intensities were summed for every replicate, and the averages of the summed intensities of
the three replicates for CN1 and CN2 were calculated. The average total intensities for CN1
and CN2 were divided by the corresponding summed replicate intensities. The obtained
guotient served as a normalisation factor. To correct for different protein loads, all per
peptide intensities were multiplied by their normalisation factor. If normalised per peptide
intensities based on at least two peptides could be established in at least two replicates, the

average was calculated and reported as the quantitative value for the protein of interest.
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SUPPORTING TABLES
Table S1 Initial soil characteristics. All the values are an average of three measurements on

distinct replicas of the original soil sample N.

Texture Sand (2 mm —63 pum) 43%
Silt (63 —2 pum) 19%
Clay (< 2 um) 39%
Chemical parameters1 pH 8.2
Conductivity 0.13 mS/cm
Organic Matter 0.20 % w/w
Total Nitrogen 0.03 % w/w
C/N ratio 3.9
Phosphorus <2.6 mg/kg
Carbonate Content 0.72 % w/w
Potassium 64 mg/kg
Magnessium 80 mg/kg
Calcium 3160 mg/kg
Sodium 19 mg/kg

1Soil characteristics and chemical parameters were determined using standard techniques

described in the Supplementary Materials and Methods.



Table S2 Prokaryotic diversity and microbial composition blueprints of N, Nbs, CN1 and CN2 communities. Tentative phylogenetic affiliations

are specifically shown.

opU | opu | opu | opus OPUS OPUS opu! Clones® Minimal Closest related Phylum® Family’
S S SN* Nbs Nbs Nbs internal speciesz
CN1' | CcN2* 16S 454 total' identity’
rDNA partial
clones’ sequen
ces'
48 1 12 12 24 1 | N-144, CN2-28,CN2-72, CN2-58, CN2-78, CN2-15, CN2-26, 99.2 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
CN2-99, CN2-42, CN2-21, CN2-02, CN2-07, CN2-12, CN2-46, stutzeri GV 1
CN2-74, CN2-108, CN2-16, CN2-71, CN2-106, CN2-114, CN2-
68, CN2-56, CN2-102, CN2-63, CN2-64, CN2-81, CN2-110,
CN2-76, CN2-10, CN2-112, CN2-09, CN2-65, CN2-104, CN2-
05, CN2-11, CN2-31, CN2-06, CN2-48, CN2-91, CN2-111,
CN2-60, CN2-83, CN2-103, CN2-82, CN2-107, CN2-24, CN2-
36, CN2-88, CN2-35, CN2-88, Nbs-59, Nbs-61, Nbs-63, Nbs-
30, Nbs-70, Nbs-19, Nbs-89, Nbs-25, Nbs-69, Nbs-84, Nbs-
10, Nbs-21, Nbs261, Nbs222, Nbs202, Nbs123, Nbs271,
Nbs238, Nbs106, Nbs 165, Nbs120, Nbs201, Nbs212,
Nbs147
1 2 3 2 | Nbs-14, Nbs110, Nbs209 0 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
alcaligenes
6 1 3 4 3 | N-154, N-75, N-178, N-25, N-68, N-216, N-173, Nbs-15, 99.8 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
Nbs223, Nbs270, Nbs241 stutzeri GV 3
1 1 7 8 4 | CN2-40, Nbs-73, Nbs158, Nbs260, Nbs236, Nbs105, Nbs, 99.8 | Pseudomonas sp. Gammaproteobacteria Pseudomonadaceae
176, Nbs118, Nbs174
5 2 8 10 5 | N-110, N-55, N-128, N-151, N-119, Nbs-93, Nbs-75, Nbs115, 99.2 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
Nbs254, Nbs224, Nbs, 107, Nbs256, Nbs150, Nbs177, stutzeri M14C
Nbs275
6 15 21 6 | Nbs76, Nbs-48, Nbs-11, Nbs-88, Nbs-64, Nbs-2, Nbs252, Pseudomonas Gammaproteobacteria Pseudomonadaceae
Nbs230, Nbs233, Nbs145, Nbs272, Nbs221 Nbs253, Nbs269, tuomuerensis
Nbs251, Nbs231, Nbs264, Nbs152, Nbs207, Nbs136, Nbs243
1 7 | N-179 0 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
argentinensis
2 6 8 8 | Nbs-24, Nbs-72, Nbs114, Nbs193, Nbs166, Nbs226, Nbs204, 98.6 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
Nbs183 pertucinogena
3 17 20 9 | Nbs-12, Nbs-53, Nbs-27, Nbs101, Nbs242, Nbs205, Nbs219, 99.1 | Pseudomonas sp. Gammaproteobacteria Pseudomonadaceae
Nbs245, Nbs140, Nbs217, Nbs157, Nbs253, Nbs239,
Nbs168, Nbs186, Nbs195, Nbs139, Nbs279, Nbs151, Nbs210
4 1 1 10 | N-103, N-74, N-33, N-02, Nbs-44 99.4 | Pseudomonas Gammaproteobacteria Pseudomonadaceae

guineae




65 11 | N-120, N-152, N-130, N-170, N-116, N-212, N-159, N-57, N- 99.2 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
10, N-177, N-34, N-208, N-86, N-81, N-89, N-100, N-95, N- amygdali
98, N-72, N-183, N-50, N-35, N-194, N-119, N-142, N-37, N-
44, N-01, N-77, N-211, N-47, N-105, N-111, N-118, N-166, N-
24, N-69, N-61, N-49, N-195, N-60, N-87, N-181, N-82, N-
141, N-205, N-171, N-53, N-201, N-218, N-123, N-190, N-13,
N-140, N-129, N-200, N-156, N-174, N-16, N-91, N-143, N-
199, N-97, N150, N-210
1 12 | N-193 0 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
brassicacearum
22 13 | N-28, N-94, N-146, N-113, N-180, N-101, N-121, N-07, N-56, 99.2 | Pseudomonas putida | Gammaproteobacteria Pseudomonadaceae
N-67, N-21, N-71, N-20, N-09, N-26, N-39, N-169, N-42, N-
163, N-167, N-22, N-153
14 | Nbs-86 0 | Pseudomonas sp. Gammaproteobacteria
1 15 | N-05 0 | Azotobacter Gammaproteobacteria Pseudomonadaceae
vinelandii
16 | Nbs-90 0 | Pseudomonas sp. Gammaproteobacteria
1 17 | N-46 0 | Alkanidiges Gammaproteobacteria Moraxellaceae
illinoisensis
11 18 | CN1-108, CN1-40, CN1-86, CN1-52, CN1-72, CN1-91, CN1- 98.9 | Legionella lytica Gammaproteobacteria Legionellaceae
110, CN1-84, CN1-88, CN1-45,CN1-14, CN1-104, CN1-78,
CN1-02, CN1-17, CN1-34, CN1-31, CN1-24, CN1-24, CN1-89,
CN1-50, CN1-92, CN1-64, CN1-82, CN1-83, CN1-59
15 19 | CN2-29, CN2-98, CN2-01, CN2-59, CN2-89, CN2-44, CN2-33, 99.3 | Pseudomonas Gammaproteobacteria Pseudomonadaceae
CN2-34, CN2-113, CN2-57, CN2-13, CN2-80, CN2-109, CN2- geniculata
54, CN2-86
12 20 | N-114, N-133,N-70, N-132, N-90, N-32, N-172, N-17, N-165, 98.7 | Stenotrophomonas Gammaproteobacteria Xanthomonadaceae
N-96, N-40, N-168 chelatiphaga
8 21 | N-36, N-59, N-43, N-160, N-196, N-52, N-64, N-164 99.3 | Stenotrophomonas Gammaproteobacteria Xanthomonadaceae
rhizophila
28 22 | N-88,N-107, N-108, N-109, N-187, N-176, N-137, N-213, N- 97.1 | Pseudoxanthomonas | Gammaproteobacteria Xanthomonadaceae
148, N-182, N-185, N-139, N-79, N-27, N-149, N-158, N-204, spadix
N-186, N-162, N-65, N-203, N-136, N-92, N-115, N-126, N62,
N84, N117, Nbs-22, Nbs278, Nbs104, Nbs218
6 23 | CN1-19, CN1-94, CN1-87, CN1-77, CN1-79, CN1-09, 99.5 | Pseudoxhanthomon Gammaproteobacteria Xanthomonadaceae
as japonensis
2 24 | N-198, N-04 99.6 | Pseudoxanthomonas | Gammaproteobacteria Xanthomonadaceae
yeongjuensis
1 25 | N-03 0 | Pseudoxhanthomon Gammaproteobacteria Xanthomonadaceae
as broegbernens
1 26 | N-15 0 | Thermomonas Gammaproteobacteria Xanthomonadaceae
lysobacter oryzae
27 | Nbs-3 0 | Lysobacter sp. Gammaproteobacteria




7 29 1 28 | CN1-97, CN1-101, CN1-55, CN1-30, CN1-95, CN1-80, CN1- 99.3 | Achromobacter Betaproteobacteria Alcaligenaceae
85, CN2-41, CN2-90, CN2-03, CN2-55, CN2-101, CN2-67, spanius
CN2-105, CN2-49, CN2-39, CN2-66, CN2-69, CN2-93, CN2-
87, CN2-30, CN2-79, CN2-62, CN2-51, CN2-18, CN2-37, CN2-
92, CN2-97,CN2-77, CN2-32, CN2-75, CN2-70, CN2-50, CN2-
95, CN2-27, CN2-84, Nsb160
1 29 | CN2-17 0 | Pigmentiphaga Betaproteobacteria Alcaligenaceae
litoralis
1 30 | N-99 0 | Achromobacter Betaproteobacteria Alcaligenaceae
xylosoxidans
11 31 | Nbs-46, Nbs-74, Nbs-26, Nbs-54, Nbs-77, Nbs-45, Nbs-60, 99.1 | Tetrathiobacter Betaproteobacteria
Nbs-96, Nbs171, Nbs112, Nbs170 kashmirensis
3 32 | Nbs-20, Nbs-67, Nbs135 96.2 | Tetrathiobacter sp. Betaproteobacteria Alcaligenaceae
7 33 | CN2-43, CN2-19, CN2-61, CN2-73, CN2-20, CN2-22, CN2-25 99.8 | Diaphorobacter Betaproteobacteria Comamonadaceae
nitroreducens
1 12 34 | CN2-47, Nbs-16, Nbs-78, Nbs4, Nbs203, Nbs134, Nbs228, 0 | Acidovorax defluvii Betaproteobacteria Comamonadaceae
Nbs108, Nbs198, Nbs122, Nbs125, Nbs126, Nbs116
35 | N-122 0 | Acidovorax Betaproteobacteria Comamonadaceae
valerianellae
10 36 | CN1-66, CN1-22, CN1-100, CN1-35, CN1-62, CN1-21, CN1- 99.9 | Comamonas Betaproteobacteria Comamonadaceae
32, CN1-75, CN1-20, CN1-67 composti
37 | N-11 0 | Agquicella siphonis Gammaproteobacteria Coxiellaceae
38 | N-18 0 | Hydrocarboniphaga Gammaproteobacteria Sinobacteraceae
effusa
1 39 | Nbs-95 Hydrocarboniphaga Gammaproteobacteria
sp.
40 | N-209, N-112, N-189, N-12 99.5 | Rhizobium Alphaproteobacteria Rhizobiaceae
cellulosilyticum
41 | N-41 0 | Rhizobium Alphaproteobacteria Rhizobiaceae
radiobacter
1 42 | CN1-05 0 | Mesorhizobium Alphaproteobacteria Phyllobacteriaceae
septentrionale
43 | N-54,N-104 98.1 | Kaistia adipata Alphaproteobacteria Rhizobiaceae
4 44 | CN1-01,CN1-73, CN1-103, CN1-12 99.7 | Devosia insulae Alphaproteobacteria Hyphomicrobiaceae
45 | N-131 0 | Pseudolabrys Alphaproteobacteria Xanthobacteraceae
taiwanensis
1 46 | CN2-14 0 | Anderseniella baltica | Alphaproteobacteria Rhodobiaceae
2 47 | N-217, Nbs-36, Nbs247 0 | Sphingomonas Alphaproteobacteria Sphingobacteriaceae
yanoikuyae
48 | N-73 0 | Sphingobium Alphaproteobacteria Sphingobacteriaceae
aromaticiconverten
49 | N-191, N-66, N-145 99 | Novosphingobium Alphaproteobacteria Sphingobacteriaceae

resinovorum




50 | N-29, N-63 98.3 | Sphingomonas Alphaproteobacteria Sphingobacteriaceae
sanxanigenens
51 | N-93,N-147, N-51 99.3 | Brevundimonas Alphaproteobacteria Caulobacteraceae
aurantiaca
52 | N-184 0 | Phenylobacterium Alphaproteobacteria Caulobacteraceae
haematophilum
53 | N-102 0 | Rhodobacter Alphaproteobacteria Rhodobacteraceae
veldkampii
54 | N-188 0 | Rhodobacter Alphaproteobacteria Rhodobacteraceae
changlensis
55 | N-175, N-80 99.7 Alphaproteobacteria Incertae sedis (no
assigned to any family)
35 56 | CN1-11, CN1-16, CN1-39, CN1-26, CN1-63, CN1-54, CN1- 99.2 | Azospirillum oryzae Alphaproteobacteria Rhodospirillaceae
107, CN1-41, CN1-43, CN1-60, CN1-44, CN1-70, CN1-98,
CN1-58, CN1-25, CN1-29, CN1-51, CN1-53, CN1-76, CN1-42,
CN1-47, CN1-109, CN1-85, CN1-48, CN1-102, CN1-33, CN1-
18, CN1-06, CN1-96, CN1-08, CN1-53, CN1-23, CN1-69, CN1-
56, CN1-03, CN1-28, CN2-53
7 57 | CN1-38, CN1-61, CN1-90, CN1-65, CN1-71, CN1-04, CN1-74 99.2 | Uncultured alpha Alphaproteobacteria Uncultured alpha
1 58 | CN1-93 0 | Caedibacter Alphaproteobacteria Thiotrichales
caryophilus
59 | N-08 0 | Sinorickettsia Alphaproteobacteria Uncultured alpha
chlamys
60 | CN2-04 0 | Endosymbiont Alphaproteobacteria Uncultured alpha
Acanthamoeba
61 | Nbs-40, Nbs-35 99.8 | Uncultured alpha Alphaproteobacteria Uncultured alpha
62 | N-161 0 | Roseomonas terrae Alphaproteobacteria Rhodobacteraceae
63 | N-58 0 | Arcobacter mytili Epsilonproteobacteria Campylobacteraceae
64 | N-207, Nbs87, Nbs191, Nbs131 0 | Delsulfocapsa Deltaproteobacteria Desulfobulbaceae
thiozymogenes
65 | N-206 0 | Geobacter thiogenes | Deltaproteobacteria Geobacteraceae
66 | Nbs-28, Nbs-32, Nbs199, Nbs154, Nbs225 99 | Soehngenia Firmicutes Clostridiales
saccharolytica
67 | Nbs-13, Nbs-85, Nbs-29, Nbs156, Nbs109, Nbs263 97.6 | Sedimentibacter Firmicutes Clostridiales
saalensis
68 | N-83 0 | Parvimonas micra Firmicutes Incertae sedis (no
assigned to any family)
69 | Nbs-23 0 | Uncultured Firmicutes Uncultured Firmicutes
Firmicutes
70 | Nbs-58, Nbs-91 100 | Uncultured Firmicutes Uncultured Firmicutes

Firmicutes




71 | N-30, N-38, N-48, N-14, N-157, N-85, N-78, N-76, N-127 99.6 | Haloplasma Tenericutes Haloplasmataceae
contractile
72 | N-124 0 | Streptococcus Firmicutes Streptococcaceae
sanguinis
1 73 | Nsb-56 0 | Uncultured Actinobacteria Uncultured
Actinobacteria Actinobacteria
1 1 74 | Nsb-82 0 | Uncultured Actinobacteria Uncultured
Actinobacteria Actinobacteria
75 | CN1-27 0 | Microbacterium Actinobacteria Microbacteriaceae
oxydans
76 | N-31 0 | Microbacterium Actinobacteria Microbacteriaceae
invictum
15 24 39 77 | Nbs-10, Nbs-92, Nbs-6, Nbs-65, Nbs-72, Nbs-94, Nbs-83, 97.1 | Proteiniphilum Bacteroidetes Porphyromonadaceae
Nbs-41, Nbs-57, Nbs-38, Nbs-68, Nbs-66, Nbs-06, Nbs-43, acetatigenes
Nbs-34, Nbs155, Nbs102, Nbs215, Nbs149, Nbs113, Nbs274,
Nbs128, Nbs121, Nbs141, Nbs130, Nbs133, Nbs229,
Nbs206, Nbs249, Nbs137, Nbs162, Nbs172, Nbs265,
Nbs169, Nbs181, Nbs250, Nbs138
1 1 78 | Nbs-42 0 | Parabacteroides Bacteroidetes Porphyromonadaceae
goldsteinii
2 2 4 79 | Nsb-37, Nsb-81, Nbs178, Nbs144 Uncultured Bacteroidetes Uncultured
Bacteroidetes Bacteroidetes
80 | CN2-94, CN2-45, N-45 99.8 | Mucilaginibacter Bacteroidetes Sphingobacteriaceae
oryzae
81 | N-106 0 | Nubsella Bacteroidetes Sphingobacteriaceae
zeaxanthinifaciens
82 | N-138,N-192 99.1 | Olivibacter soli Bacteroidetes Sphingobacteriaceae
83 | CN1-36,CN1-37 99.7 | Terrimonas Bacteroidetes Chitinophagaceae
ferruginea
84 | N-155 0 Cyanobacteria Chloroplast
4 2 6 85 | Nbs-8, Nbs-9, Nbs-52, Nbs-1, Nbs234, Nbs188 95 | Uncultured Chloroflexi Uncultured Chloroflexi
Chloroflexi
1 1 86 | Nbs-39 0 | Uncultured Spirochaetae Uncultured Spirochaetae
Spirochaeta
87 | N-125 0 | Luteolibacter Verrucomicrobia Verrucomicrobiaceae
pohnpeiensis
1 1 88 | Nbs-47 0 | Candidatus Verrucomicrobia Verrucomicrobiaceae
Xiphinematobacter
americani
89 | N-134 0 | Opitutus terrae Verrucomicrobia Opitutaceae
90 | CN1-13,CN1-57 99.9 | Singulisphaera Planctomycetes Planctomycetaceae
acidiphila
91 | N-135 0 | Singulisphaera Planctomycetes Planctomycetaceae

acidiphila




92 | CN1-46, CN1-105, CNI-99 99.5 | Planctomycetes Planctomycetes Planctomycetaceae
maris
93 | Nbs-80 0 | Uncultured Candidate division OP8 Candidate division OP8
candidate division
OP8
94 | N-202 0 | Verrucomicrobium Verrucomicrobia Verrucomicrobiaceae
spinosum
95 | N-06 0 | Proteiniphilum Bacteroidetes Porphyromonadaceae
acetatigenes
1 1 96 | Nbs132 0 | Pseudomonas sp. Gammaproteobacteria Pseudomonadaceae
1 1 97 | Nbsl117 0 | Pseudomonas sp. Gammaproteobacteria Pseudomonadaceae
2 2 98 | Nbs266, Nbs175 99.7 | Alkanivorax sp. Gammaproteobacteria Alcanivoraceae
2 2 99 | Nbs182, Nbs197 98 | Diaphorobacter sp. Betaproteobacteria Comamonadaceae
4 4 100 | Nbs267, Nbs164, Nbs244, Nbs146 97.9 | Brevundimonas sp. Betaproteobacteria Caulobacteraceae
1 1 101 | Nbs119 0 | Sphingomonas sp. Alphaproteobacteria Sphingomonadaceae
1 1 102 | Nbs192 0 | Uncultured alpha Alphaproteobacteria
1 1 103 | Nbs200 0 | Uncultured epsilon Epsilonproteobacteria
1 1 104 | Nbs187 0 | Acholeplasma sp. Tenericutes Acholeplasmataceae
1 1 105 | Nbs246 0 | Actinotalea sp. Actinobacteria Cellulomonadaceae
1 1 106 | Nbs127 0 | Georgenia sp. Actinobacteria Bogoriellaceae
1 1 107 | Nbs258 0 | Arcanobacterium sp. | Actinobacteria Actinomycetaceae
1 1 108 | Nbs211 0 | Uncultured Actinobacteria
Actinobacteria
4 4 109 | Nbs148, Nbs259, Nbs220, Nbs248 95 | Desulosforosinus sp. Firmicutes Peptococcaceae
110 | Nbs143, Nbs190, Nbs276, Nbs257 95.4 | Sedimentibacter Firmicutes Clostridiales
saalensis
2 2 111 | Nbs237, Nbs153 95.2 | Anaerovorax sp. Firmicutes Clostridiales
1 1 112 | Nbs255 0 | Fusibacter sp. Firmicutes Clostridiales
2 2 113 | Nbs124, Nbs189 100 | Uncultured Firmicutes Clostridiales
clostridiales
3 3 114 | Nbs129, Nbs273, Nbs213 93 | Uncultured Firmicutes Clostridiales
clostridiales
1 1 115 | Nbs227 0 | Uncultured Firmicutes Clostridiales
clostridiales
2 2 116 | Nbs103, Nbs268 98.8 | Uncultured Bacteroidetes
Bacteroidetes
1 1 117 | Nbs180 0 | Uncultured Bacteroidetes
Bacteroidetes
1 1 118 | Nbs167 0 | Dysgonomonas sp. Bacteroidetes Porphyromonadaceae
1 1 119 | Nbs196 0 | Uncultured Candidate division TM7
Candidate division
T™M7
1 1 120 | Nbsl6l 0 | Uncultured Firmicutes




bacterium

1 1 121 | Nbs235 0 | Uncultured Firmicutes
syntrophomonas

1 1 122 | Nbs142 0 | Uncultured Chloroflexi
Chloroflexi

1 1 123 | Nbs111 0 | Uncultured Uncultured bacteria
bacterium

1 1 124 | Nbs184 0 | Uncultured Candidate division
bacterium WCHB1

The Table provides the analysis of 670 16S rDNA sequences (N: 212; Nbs: 261 (86 clones + 175 454-partial sequences); CN1: 90; CN2: 107). Clones were grouped based on
their affiliation to different operational phylogenic units (OPUs) as described in the Supplementary Materials and Methods. We considered an OPU to be represented by
each single group of clones that formed an independent clade in the tree without considering a similarity cut-off value.

2Phylogenetic inference of the 16S RNA gene sequences was performed as described in Supplementary Materials and Methods; closest related specie (and sequence
identity) associated to the sequence of interest is specifically shown.




Table S3 General features of the metagenomes of the four soil-derived communities that

were examined*

Sample

N Nbs CN1 CN2
Contigs 4335 16032 20809 9915
Total bps 2599359 17925186 | 20031687 | 13002964
Average contig size (bps) 599 1118 962 1311
Average GC content (%) 61.03 53.36 57.19 63.68
ncRNAs 14 50 20 55
rRNAs 41 85 79 20
tRNAs 39 208 170 141
Total RNAs 94 343 269 216
ORFs (at least 50 amino acids) 5211 21130 27124 18391
Average ORF size (bps) 405 631 566 632
ORFs with predicted function 4776 19867 25037 16527
Hypothetical 435 1891 2087 1864
Assigned to COGs 4630 19243 24322 15779
Different COGs 2089 2746 3961 3454
Average COG size 2.8 7.5 7.8 5.8
KEGG 1538 2751 2775 2507

*We isolated the microbial DNA, directly pyro-sequenced using a Roche GS FLX DNA sequencer, and
produced sequences from which potential protein-coding genes (> 20 amino acids) and functional
assignments was made on the basis of BLASTP analysis against reference dataset for “Clusters of
Orthologous Groups (COG)” and “Kyoto Encyclopedia of Genes and Genomes (KEGG)” assignments.
Full details for metagenomic setup (sequencing, assembly and gene prediction) are available in the

Supplementary Materials and Methods.



Table S4 Enrichment in COG functional classes by meaning of Z-scores (A) and percentage of genes belonging to enriched COGs (B)

(A) Pair-pair COG comparison by meaning of z-scores

Enriched in
<first set>
compared with
<second set>

Z-score of
. . 1
significance

2
Class

Confidence®

Instances in set
13

Instances in set
23

Nbs-CN1 6.13 | COG3436L:Transposase and inactivated derivatives 0.99 54 19
Nbs-CN1 4.831 | COG3039L:Transposase and inactivated derivatives, IS5 family 0.99 27

Nbs-CN1 4.77 | COG1373R:Predicted ATPase (AAA+ superfamily) 0.99 28

Nbs-CN1 4.169 | COGO553KL:Superfamily Il DNA/RNA helicases, SNF2 family 0.99 36 18
Nbs-CN1 4.02 | COG3250G:Beta-galactosidase/beta-glucuronidase 0.99 28 12
Nbs-CN1 3.972 | COGO610V:Type | site-specific restriction-modification system, R (restriction) subunit and related helicases 0.99 24 9
Nbs-CN1 3.493 | COG1002V:Type Il restriction enzyme, methylase subunits 0.95 16 5
Nbs-CN1 3.477 | COG2963L:Transposase and inactivated derivatives 0.99 32 19
Nbs-CN1 3.424 | COG0286V:Type | restriction-modification system methyltransferase subunit 0.99 23 11
Nbs-CN1 3.372 | COGO0334E:Glutamate dehydrogenase/leucine dehydrogenase 0.95 14 4
Nbs-CN1 3.341 | COG3464L:Transposase and inactivated derivatives 0.99 19 8
Nbs-CN1 3.3 | COG2826L:Transposase and inactivated derivatives, 1S30 family 0.95 15 5
Nbs-CN1 3.197 | COG3507G:Beta-xylosidase 0.99 17 7
Nbs-CN1 3.13 | COGO0732V:Restriction endonuclease S subunits 0.99 19 9
Nbs-CN1 3.13 | COG3547L:Transposase and inactivated derivatives 0.99 19 9
Nbs-CN1 3.046 | COG0668M:Small-conductance mechanosensitive channel 0.95 15 6
Nbs-CN1 3.005 | COG3177S:Uncharacterized conserved protein 0.99 16 7
Nbs-CN1 2.947 | COGO0643NT:Chemotaxis protein histidine kinase and related kinases 0.99 18 9
Nbs-CN1 2.888 | COGO0789K:Predicted transcriptional regulators 0.99 27 18
Nbs-CN1 2.858 | COGO0582L:Integrase 0.99 46 39
Nbs-CN1 2.732 | COG0793M:Periplasmic protease 0.99 26 18
Nbs-CN1 2.72 | COG4584L:Transposase and inactivated derivatives 0.99 23 15
Nbs-CN1 2.669 | COG1479S:Uncharacterized conserved protein 0.95 12 5




Nbs-CN1 2.669 | COG4206H:0Outer membrane cobalamin receptor protein 0.95 12 5
Nbs-CN1 2.628 | COG0348C:Polyferredoxin 0.95 13 6
Nbs-CN1 2.628 | COG0084L:Mg-dependent DNase 0.95 13 6
Nbs-CN1 2.598 | COG1092R:Predicted SAM-dependent methyltransferases 0.99 14 7
Nbs-CN1 2.564 | COGO776L:Bacterial nucleoid DNA-binding protein 0.95 24 17
Nbs-CN1 2.544 | COGO515RTKL:Serine/threonine protein kinase 0.95 20 13
Nbs-CN1 2.494 | COG2801L:Transposase and inactivated derivatives 0.95 57 56
Nbs-CN1 2.487 | COGO569P:K+ transport systems, NAD-binding component 0.95 10

Nbs-CN1 2.383 | COG4147R:Predicted symporter 0.95 13 7
Nbs-CN1 2.377 | COG1484L:DNA replication protein 0.95 21 15
Nbs-CN1 2.362 | COGO0543HC:2-polyprenylphenol hydroxylase and related flavodoxin oxidoreductases 0.95 19 13
Nbs-CN1 2.359 | COG08260:Collagenase and related proteases 0.95 15 9
Nbs-CN1 2.355 | COGO0057G:Glyceraldehyde-3-phosphate dehydrogenase/erythrose-4-phosphate dehydrogenase 0.95 16 10
Nbs-CN1 2.234 | COG1826U:Sec-independent protein secretion pathway components 0.95 9 4
Nbs-CN1 2.2 | COG0366G:Glycosidases 0.95 20 15
Nbs-CN1 2.196 | COGO0798P:Arsenite efflux pump ACR3 and related permeases 0.95 10 5
Nbs-CN1 2.196 | COG1974KT:SOS-response transcriptional repressors (RecA-mediated autopeptidases) 0.95 10 5
Nbs-CN1 2.196 | COGO082E:Chorismate synthase 0.95 10 5
Nbs-CN1 2.196 | COG1555L:DNA uptake protein and related DNA-binding proteins 0.95 10 5
Nbs-CN1 2.158 | COG2890J:Methylase of polypeptide chain release factors 0.95 12 7
Nbs-CN1 2.155 | COGO0784T:FOG: CheY-like receiver 0.95 37 35
Nbs-CN1 2.152 | COGO0635H:Coproporphyrinogen Ill oxidase and related Fe-S oxidoreductases 0.95 15 10
Nbs-CN1 2.149 | COG3335L:Transposase and inactivated derivatives 0.95 14 9
Nbs-CN1 2.149 | COGO0534V:Na+-driven multidrug efflux pump 0.95 14 9
Nbs-CN1 2.149 | COGO0835NT:Chemotaxis signal transduction protein 0.95 14 9
Nbs-CN1 2.074 | COGO494LR:NTP pyrophosphohydrolases including oxidative damage repair enzymes 0.95 22 18
Nbs-CN1 1.964 | COG4942D:Membrane-bound metallopeptidase 0.95 8 4
Nbs-CN1 1.964 | COGO503F:Adenine/guanine phosphoribosyltransferases and related PRPP-binding proteins 0.95 8 4
Nbs-CN1 1.964 | COG10660:Predicted ATP-dependent serine protease 0.95 8 4
Nbs-CN1 1.964 | COGO763M:Lipid A disaccharide synthetase 0.95 8 4
Nbs-CN1 1.964 | COGOOO5F:Purine nucleoside phosphorylase 0.95 8 4
Nbs-CN1 1.964 | COGO0392S:Predicted integral membrane protein 0.95 8 4
Nbs-CN1 1.964 | COG1825J:Ribosomal protein L25 (general stress protein Ctc) 0.95 8 4




Nbs-CN2 5.788 | COG3436L:Transposase and inactivated derivatives 0.99 54 10
Nbs-CN2 5.071 | COGO0673R:Predicted dehydrogenases and related proteins 0.95 36 5
Nbs-CN2 3.083 | COG0793M:Periplasmic protease 0.99 26 9
Nbs-CN2 3.031 | COG3464L:Transposase and inactivated derivatives 0.95 19 5
Nbs-CN2 2.999 | COG3507G:Beta-xylosidase 0.95 17 4
Nbs-CN2 2.833 | COGO0209F:Ribonucleotide reductase, alpha subunit 0.99 21 7
Nbs-CN2 2.814 | COGO0610V:Type I site-specific restriction-modification system, R (restriction) subunit and related helicases 0.99 24 9
Nbs-CN2 2.678 | COG08260:Collagenase and related proteases 0.95 15 4
Nbs-CN2 2.562 | COG3177S:Uncharacterized conserved protein 0.95 16 5
Nbs-CN2 2.466 | COG0286V:Type | restriction-modification system methyltransferase subunit 0.95 23 10
Nbs-CN2 2.328 | COG4775M:Outer membrane protein/protective antigen OMA87 0.95 13 4
Nbs-CN2 2.328 | COG1752R:Predicted esterase of the alpha-beta hydrolase superfamily 0.95 13 4
Nbs-CN2 2.3 | COG3547L:Transposase and inactivated derivatives 0.95 19 8
Nbs-CN2 2.3 | COG1136V:ABC-type antimicrobial peptide transport system, ATPase component 0.95 19 8
Nbs-CN2 2.232 | COGO0366G:Glycosidases 0.95 20 9
Nbs-CN2 2.172 | COG1484L:DNA replication protein 0.95 21 10
Nbs-CN2 2.141 | COGO0249L:Mismatch repair ATPase (MutS family) 0.95 12 4
Nbs-CN2 2.141 | COG4206H:0Outer membrane cobalamin receptor protein 0.95 12

Nbs-CN2 2.141 | COGO0060!J:Isoleucyl-tRNA synthetase 0.95 12

Nbs-CN2 2.141 | COGO0156H:7-keto-8-aminopelargonate synthetase and related enzymes 0.95 12 4
Nbs-CN2 2.12 | COG1131V:ABC-type multidrug transport system, ATPase component 0.95 26 14
Nbs-CN2 2.076 | COGO0050J:GTPases - translation elongation factors 0.95 19 9
Nbs-CN2 2.022 | COGO776L:Bacterial nucleoid DNA-binding protein 0.95 24 13
Nbs-N 2.117 | COGO0673R:Predicted dehydrogenases and related proteins 0.95 36

Nbs-N 2.104 | COG3436L:Transposase and inactivated derivatives 0.95 54

CN1-Nbs 5.308 | COG3181S:Uncharacterized protein conserved in bacteria 0.99 143 35
CN1-Nbs 5.277 | COGO0583K:Transcriptional regulator 0.99 285 100
CN1-Nbs 4.859 | COG1629P:Outer membrane receptor proteins, mostly Fe transport 0.99 215 72
CN1-Nbs 4.554 | COGO747E:ABC-type dipeptide transport system, periplasmic component 0.95 50 5
CN1-Nbs 4.223 | COGO683E:ABC-type branched-chain amino acid transport systems, periplasmic component 0.99 109 30
CN1-Nbs 4.146 | COGO765E:ABC-type amino acid transport system, permease component 0.95 41 4
CN1-Nbs 4.105 | COG2197TK:Response regulator containing a CheY-like receiver domain and an HTH DNA-binding domain 0.99 76 17




CN1-Nbs 3.643 | COG1012C:NAD-dependent aldehyde dehydrogenases 0.99 120 40
CN1-Nbs 3.339 | COG1167KE:Transcriptional regulators containing a DNA-binding HTH domain and an aminotransferase domain (MocR 0.99 42 8
family) and their eukaryotic orthologs

CN1-Nbs 3.331 | COGO559E:Branched-chain amino acid ABC-type transport system, permease components 0.99 64 17
CN1-Nbs 3.287 | COG1609K:Transcriptional regulators 0.99 49 11
CN1-Nbs 3.265 | COGO0596R:Predicted hydrolases or acyltransferases (alpha/beta hydrolase superfamily) 0.99 94 31
CN1-Nbs 3.259 | COG3279KT:Response regulator of the LytR/AlgR family 0.99 41

CN1-Nbs 3.229 | COG1802K:Transcriptional regulators 0.99 38 7
CN1-Nbs 3.1 | COG1804C:Predicted acyl-CoA transferases/carnitine dehydratase 0.99 49 12
CN1-Nbs 3.027 | COG1020Q:Non-ribosomal peptide synthetase modules and related proteins 0.95 33 6
CN1-Nbs 2.979 | COGO697GER:Permeases of the drug/metabolite transporter (DMT) superfamily 0.99 59 17
CN1-Nbs 2.937 | COGO531E:Amino acid transporters 0.95 32 6
CN1-Nbs 2.908 | COGO601EP:ABC-type dipeptide/oligopeptide/nickel transport systems, permease components 0.95 29 5
CN1-Nbs 2.908 | COG4948MR:L-alanine-DL-glutamate epimerase and related enzymes of enolase superfamily 0.95 29 5
CN1-Nbs 2.791 | COGO0154):Asp-tRNAAsn/Glu-tRNAGIn amidotransferase A subunit and related amidases 0.99 33 7
CN1-Nbs 2.786 | COGO0308E:Aminopeptidase N 0.95 25 4
CN1-Nbs 2.751 | COG1335Q:Amidases related to nicotinamidase 0.95 30 6
CN1-Nbs 2.735 | COG4177E:ABC-type branched-chain amino acid transport system, permease component 0.99 49 14
CN1-Nbs 2.681 | COGO0841V:Cation/multidrug efflux pump 0.99 122 50
CN1-Nbs 2.661 | COG2207K:AraC-type DNA-binding domain-containing proteins 0.99 80 29
CN1-Nbs 2.655 | COGO0179Q:2-keto-4-pentenoate hydratase/2-oxohepta-3-ene-1,7-dioic acid hydratase (catechol pathway) 0.99 34 8
CN1-Nbs 2.598 | COGO0318IQ:Acyl-CoA synthetases (AMP-forming)/AMP-acid ligases Il 0.99 77 28
CN1-Nbs 2.579 | COG1304C:L-lactate dehydrogenase (FMN-dependent) and related alpha-hydroxy acid dehydrogenases 0.95 23 4
CN1-Nbs 2.558 | COGO0624E:Acetylornithine deacetylase/Succinyl-diaminopimelate desuccinylase and