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A novel bacterial strain, designated BS-T2-15 T , isolated from forest soil in close proximity to decaying oak wood, was characterized using a polyphasic taxonomic approach. Phylogenetic analyses based on 16S rRNA gene sequences as well as phylogenomic analyses based on coding sequences of 340 concatenated core proteins indicated that strain BS-T2-15 T forms a distinct and robust lineage in the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch of the order Burkholderiales. The amino acid identity (AAI) and the percentage of conserved proteins (POCP) between genome of strain BS-T2-15 T and genomes of closely related type strains ranged from 54.27 to 66.57% and from 43.17 to 49.27%, respectively, providing genomic evidence that strain BS-T2-15 T represents a new genus. Its cells stain Gram-negative, are aerobic, motile by a polar flagellum, rodshaped and form incrusted white to ivory colonies. Optimal growth is observed at 20-22°C, pH 6 and 0% NaCl. The predominant fatty acids of strain BS-T2-15 T are C 16: 1 ω7c, C 16:0 and C 14:0 2-OH. Its polar lipid profile consists of a mixture of phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol and its main respiratory quinone is ubiquinone 8. The estimated size of its genome is 6.28 Mb with a DNA G+C content of 69.56 mol%. Therefore, on the basis of phenotypic and genotypic properties, the new strain BS-T2-15 T represents a new genus and a novel species for which the name Scleromatobacter humisilvae gen. nov., sp. nov., is proposed. The type strain is BS-T2-15 T (DSM 113115 T =UBOCC-M-3373 T ).

In forest ecosystems, wood decay is an important process that participates to the soil fertility through the action of a complex guild of decomposers [START_REF] Ulyshen | Wood decomposition as influenced by invertebrates[END_REF][START_REF] Tláskal | Complementary roles of wood-inhabiting fungi and bacteria facilitate deadwood decomposition[END_REF]. Among them, fungi are considered as the main actors, while the role of bacteria is much less documented [START_REF] Johnston | Bacteria in decomposing wood and their interactions with wood-decay fungi[END_REF]. To fill this gap, the taxonomic diversity and the metabolic and functional potential of bacterial strains isolated from a soil-decaying-wood continuum have been investigated [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF]. Overall, this study demonstrated a community dominated by representatives of the genera Paraburkholderia (Betaproteobacteria), Streptomyces, Kitasatospora, Arthrobacter and Streptacidiphilus (Actinobacteria), Dyella (Gammaproteobacteria) and by uncharacterized bacterial strains [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF]. At the functional level, this study also revealed that soil bacterial communities have the potential to decompose organic matter and a stronger effectiveness than those isolated from decaying oak wood. The taxonomic assignation and functional screening allowed the identification of various strains of interest, among which strain BS-T2-15 T , one of the uncharacterized strains, was selected to be further characterized in the present study to clarify its taxonomic position within the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch of the order Burkholderiales, in the class Betaproteobacteria. To date, there is a taxonomic uncertainty regarding the classification of these genera at the family rank level.

Recently, Liu et al. [START_REF] Liu | Genome-based taxonomic classification of the closest-to-Comamonadaceae group supports a new family Sphaerotilaceae fam. nov. and taxonomic revisions[END_REF] proposed to refer to this branch as the closest-to-Comamonadaceae (CTC) group, as it forms a phylogenetically coherent group close to genera belonging to the Comamonadaceae family. They proposed to classify the CTC group as a new family, 'Sphaerotilaceae' fam. nov., based on phylogenomic analyses, genome relatedness indices and phenotypic data. However, this new delineation is not yet recognized by the International Committee on Systematics of Prokaryotes (ICSP). In addition, they also proposed several taxonomic revisions at the genera and species levels. Among remarkable physiological features of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch, some species are known to be involved in the biodegradation of petroleum compounds or in the reduction of chlorate to chloride under anaerobic conditions [START_REF] Bedics | Microaerobic enrichment of benzene-degrading bacteria and description of Ideonella benzenivorans sp. nov., capable of degrading benzene, toluene and ethylbenzene under microaerobic conditions[END_REF][START_REF] Lechner | Aquincola tertiaricarbonis gen. nov., sp. nov., a tertiary butyl moiety-degrading bacterium[END_REF][START_REF] Malmqvist | Ideonella dechloratans gen. nov., sp. nov., a new bacterium capable of growing anaerobically with chlorate as an electron acceptor[END_REF].

In the present study, we performed a polyphasic taxonomic characterization of strain BS-T2-15 T and provided phenotypic, phylogenomic, and genomic evidences that it meets the criteria for delineating a new species of a new genus within the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch. We propose to name this new species Scleromatobacter humisilvae gen. nov., sp. nov.

ISOLATION AND ECOLOGY

Strain BS-T2-15 T is from a collection of 308 bacterial strains established as part of a study on the functional abilities of bacterial isolates from decaying wood and their comparison with the properties of bacteria from underlying soil [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF]. The experimental set up consisted in oak discs that have been placed during 9 months on the soil surface of the forest experimental site of Champenoux (north-eastern France; Lat: 48.718420° N; Long: 6.346580° E; Alt: 248 m; 0.5 ha of surface). Strain BS-T2-15 T was isolated from the bulk soil in direct contact with decaying oak disc by serial dilutions on 1/10 diluted Tryptic Soy Agar (TSA) medium (Difco's Tryptic Soy Broth (TSB) 3 g.L -1 and agar 15 g.L -1 ) containing cycloheximide (100 g.L -1 , final concentration), with a pH adjusted to 5. The strain was then purified by 3 successive spreads on 1/10 diluted TSA plates at pH 5 to obtain a pure culture. The strain BS-T2-15 T was then grown routinely on 1/10 TSA or 1/10 TSB media adjusted to pH 5 during 3 days at 20°C, under agitation (250 rpm). Its purity was routinely confirmed by microscopic observations, and by sequencing of its 16S rRNA gene and genome.

Stock cultures were stored at -80°C in 1/10 TSB medium supplemented with 5% (v/v) dimethylsulfoxide (DMSO). Main chemical characteristics of the bulk soil samples were pH 4.65 ± 0.10, 48.38 ± 7.93 g.kg -1 total carbon, 3.26 ± 0.49 g.kg -1 total nitrogen, 0.17 ± 0.01 g.kg -1 phosphorus extracted according to the Duchaufour method and 83.80 ± 13.92 g.kg -1 organic matter [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF].

Strain BS-T2-15 T (DSM 113115 

MORPHOLOGY AND PHYSIOLOGY

Colony morphology of the isolate BS-T2-15 T was observed on 1/10 TSA adjusted to pH 6. Cell morphology and motility were determined by light microscopy (Olympus BX60 and CX40) and transmission electron microscopy (TEM; JEOL JEM 1400).

Motility was also observed by using the Mannitol-Motility-Nitrate agar medium (MMN, composed (per liter) of 10 g tryptic hydrolysate of casein, 1 g potassium nitrate, 7.5 g mannitol, 40 mg phenol red and 3.5 g agar), which was also used to evidence mannitol fermentation and nitrate reductase activity. Gram-staining was determined using standard procedures and confirmed with a KOH (3%) test. Catalase and cytochrome oxidase activities were respectively evaluated using H 2 O 2 and strips of N, N, N',N'-tetramethyl-p-phenylenediamine dihydrochloride (Bio-Rad). The oxidase test was repeated several times using independent cultures to confirm the result.

Colonies of BS-T2-15 T are circular and rough with a color between white and ivory. A major phenotypic feature is that its colonies are incrusted in the agar medium. the observation of a single polar flagellum per cell by TEM (Fig. 1C,D). Refringent intracellular granules, which could be polyhydroxyalkanoates (PHA) storage granules, were also observed (Fig. 1A). The strain is catalase positive and oxidase negative. The latter phenotypic feature clearly distinguishes strain BS-T2-15 T from other genera of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch which are all oxidase positive. However, it is important to note that, cytochrome C oxidase complex was identified in its genome. This point is discussed latter in the study.

Physiological characterization of the novel strain BS-T2-15 T was carried out aerobically, in triplicate, on 1/10 TSA or TSB adjusted to pH 6 at 20°C and under agitation (250 rpm). Determination of the temperature range for growth and salt tolerance were respectively tested over the range 0-45°C, at 5°C intervals and 0-10% NaCl (w/v), at 0.5% intervals, both for 10 days on 1/10 TSA at pH 6. Growth was observed from 4 to 30°C with optimal growth between 20-22°C. Concerning salt tolerance, the strain grew only at 0.5% NaCl and exhibited an optimal growth without sodium chloride. The pH range for growth was tested from pH 2.0 to pH 12 (at 20°C), with increments of 1 unit on 1/10 TSB medium for 8 days. Cells were routinely enumerated by direct cell counting using a modified Thoma chamber (Preciss, France; surface: 0.0025 mm 2 , depth: 10 µm). The following buffers (each at 20 mM, Sigma-Aldrich, Darmstadt, Germany) were used to adjust the required pH: pH 4.0 and 5.0 with HOMOPIPES buffer, pH 6.0 with MES buffer, pH 7.0 with PIPES buffer, pH 8.0 with HEPES buffer, and pH 9.0 and 10.0 with CAPSO buffer. For pH 2.0, 3.0, 11.0 and 12.0, no buffer was used. Growth of strain BS-T2-15 T was observed from pH 2.0 to 12 with optimal growth at pH 6. The growth kinetics of BS-T2-15 T under optimal conditions was then studied in triplicates, on 1/10 TSB adjusted to pH 6 at 22°C with no NaCl salt, under agitation (250 rpm) for 4 days. Cell growth was monitored by direct cell counting, every 3 h using a modified Thoma chamber, in order to determine the growth rate and doubling time of the strain under optimal culture conditions. The growth rate and the generation time of strain BS-T2-15 T are respectively, 0.17 h -1 and 3 h 58 min.

Utilization of carbon sources was investigated using the mineral basis of the 1/10 TSB medium containing (L -1 ): 0.25 g KH 2 PO 4 and adjusted at pH 6. Each substrate (lactose, D-mannose, D-ribose, D-maltose, D-glucose, N-acetylglucosamine, butyric acid, gluconate, citrate, benzoate, acetate, pyruvate and urea) was supplied at a final concentration of 20 mM. Utilization of nitrogen sources was investigated using 1/10

TSB medium adjusted at pH 6 with nitrate and ammonium supplied at a final concentration of 20 mM, while nitrite was supplied at a final concentration of 5 mM.

Before inoculation, cells at the end of their exponential growth phase were harvested and washed three times with distilled water and then the bacterial suspension was adjusted to obtain a Mac Farland index value of 1. A medium composed of mineral basis of the 1/10 TSB without carbon source was used as negative control for each carbon utilization bioassay and a positive control was performed using 1/10 TSB medium adjusted at pH 6. The hydrolysis of cellulose was determined using

Carboxymethyl Cellulose (CM Cellulose) as described by Mieszkin et al. [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF]. These tests were completed with liquid or solid cultures allowing to determine: (i) mannitol fermentation and presence of nitrate reductase (MMN agar medium), (ii) fermentative pathways (mixed acids or butane-2,3-diol pathways; Clark and Lubs liquid medium), (iii) glucose and lactose fermentation, gas and H 2 S production (Kligler-Hajna agar medium), and, (iv) citrate utilization (Simmons citrate agar medium). For these assays, culture media, cell cultures and washes and preparation of bacterial suspensions were performed as described above and by Mieszkin et al. [START_REF] Mieszkin | Acidisoma silvae sp. nov. and Acidisoma cellulosilytica sp. nov., two acidophilic bacteria isolated from decaying wood, hydrolyzing cellulose and producing poly-3-hydroxybutyrate[END_REF]. Strain BS-T2-15 T is chemoorganoheterotrophic and grows by aerobic respiration. It catabolizes D-glucose, lactose and pyruvate while a moderate growth was obtained with D-ribose, N-acetylglucosamine, urea and gluconate. A weak growth was also observed with all the nitrogen substrates tested (nitrate, nitrite and ammonium). In addition, BS-T2-15 T is capable of using nitrate or nitrite as terminal electron acceptors showing that the nitrate reductase is functional (Table 1).

Volatile fatty acid production of strain BS-T2-15 T after growth in duplicate in 1/10 TSB was assessed by high-pressure ion chromatography (Dionex ICS-6000 HPIC) (Growth conditions: pH 6, 20°C, under agitation (250 rpm), for 3 days). HPIC analyses showed that the strain consumed all the pyruvate present in the medium during its growth (approximately 930 µM), but did not produce acetate, lactate, pyruvate or oxalate under these culture conditions. This is consistent with previous results showing that it is capable to grow with pyruvate as sole carbon source.

Strain BS-T2-15 T was not capable to use chlorate as sole terminal electron acceptor (at 20 mM), when grown anaerobically on 5 g.L -1 NaCl, with 1 g.L -1 tryptone as carbon and energy source (with respect to negative and positive controls).

Sensitivity to antibiotics of strain BS-T2-15 T was tested by the disc diffusion method days of incubation at 20°C. Among the antibiotics tested, strain BS-T2-15 T was sensitive to kanamycin, novobiocin, gentamicin and streptomycin.

CHEMOTAXONOMY

In order to analyze respiratory quinones, polar lipids, and fatty acids, cells of strain BS-T2-15 T were cultured in 1/10 TSB pH 6 at 20°C under agitation (250 rpm) and then harvested by centrifugation (800 g; 10 min) at the end of their exponential phase of growth. These analyses were carried out by the Identification Service of the DSMZ (Braunschweig, Germany) as described by Tindall [START_REF] Tindall | A comparative study of the lipid composition of Halobacterium saccharovorum from various sources[END_REF][START_REF] Tindall | Lipid composition of Halobacterium lacus profundi[END_REF] and Kuykendall et al. [START_REF] Kuykendall | Fatty acids, antibiotic resistance, and deoxyribonucleic acid homology groups of Bradyrhizobium japonicum[END_REF].

The major respiratory quinone identified for strain BS-T2-15 T is ubiquinone 8 (Q-8).

The polar lipid profile of the novel isolate consisted in phosphatidylethanolamine (PE), diphosphatidylglycerol (DPG), and phosphatidylglycerol (PG). A common feature of the new strain and species belonging to the related genera Leptothrix, Rubrivivax, Ideonella and Aquincola is the high proportion of PE and PG, which is consistent with the Comamonadaceae family [START_REF] Jeon | Polaromonas naphthalenivorans sp. nov., a naphthalene-degrading bacterium from naphthalene-contaminated sediment[END_REF][START_REF] Blümel | Xenophilus azovorans gen. nov., sp. nov., a soil bacterium that is able to degrade azo dyes of the Orange II type[END_REF]. However, a major characteristic of strain BS-T2-15 T is its high content of DPG, a polar lipid that is absent or only present in low proportions in the type strains of the closest genera (Table S1 et Fig. S1).

The predominant cellular fatty acids (>10% of the total fatty acids) of strain BS-T2-15 T are C 16:1 ω7c (40.45%), C 16:0 (25.18%) and C 14:0 2-OH (10.49%) (Table 2).

Noticeably, the main saturated fatty acid detected (i.e., C 16:0 ) appeared dominant and common among BS-T2-15 T and the four closely related genera (Leptothrix, Rubrivivax, Ideonella and Aquincola), while the hydroxyl fatty acid (i.e. C 14:0 2-OH) was only detected in strain BS-T2-15 T (Table 1). In addition, the presence of the unsaturated fatty acid C 16:1 ω7c is another major feature of the new strain but could also be represented by summed feature 3 (C16: 1 ω7c o and/or C16: 1 ω6c) in Rubrivivax gelatinosus DSM 1709 T and Ideonella dechloratans CGUG 30977 T .

16S rRNA GENE PHYLOGENY

A full 16S rRNA gene sequence (1512 nt) of strain BS-T2-15 T was extracted from the genome using the bacterial ribosomal predictor tseemann/barrnap on Galaxy v1.2.1 [START_REF] Seemann | BARNAP: BAsic Rapid Ribosomal RNA Predictor[END_REF]. Pairwise 16S rRNA gene sequence similarity was calculated using the global alignment algorithm implemented at the EzTaxon-e server (http://eztaxone.ezbiocloud.net/; [START_REF] Yoon | Introducing EzBioCloud: a taxonomically united database of 16S rRNA gene sequences and whole-genome assemblies[END_REF]). Phylogenetic analyses were performed using the software Seaview version 4.7 for trees reconstruction by the neighbor-joining (NJ) and maximum parsimony (MP) methods [START_REF] Gouy | SeaView version 4: A multiplatform graphical user interface for sequence alignment and phylogenetic tree building[END_REF][START_REF] Saitou | The neighbor-joining method: A new method for reconstructing phylogenetic trees[END_REF][START_REF] Kimura | The Neutral Theory of Molecular Evolution[END_REF]. The evolutionary distances were respectively calculated using the Kimura two-parameters and the Dnapars modes.

The robustness of the inferred topology was assessed by bootstrap analyses based on 1,000 replications. A third tree was build using the maximum likelihood (PhyML) method with the subtree-pruning-regrafting algorithm (http://phylogeny.lirmm.fr/phylo_cgi/simple_phylogeny.cgi) [START_REF] Dereeper | Phylogeny. fr: robust phylogenetic analysis for the non-specialist[END_REF][START_REF] Guindon | New algorithms and methods to estimate maximum-likelihood phylogenies: assessing the performance of PhyML 3.0[END_REF]. The 16S rRNA gene sequence analysis of strain BS-T2-15 T showed that it belongs to the class Betaproteobacteria, the order Burkholderiales and the family Comamonadaceae. The NJ and MP phylogenetic trees based on 16S rRNA gene sequences revealed that strain BS-T2-15 T does not form a monophyletic clade with any representatives of related taxa (Fig. S2 andS3). However, most of the bootstrap percentages of the trees had a very low value (<70%). Concerning the PhyML tree, a clade was obtained with strain BS-T2-15 T and Leptothrix mobilis (Feox-1; X97071) but it was distantly related to most of the genera of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch (Fig. S4).

Comparative analysis of the 16S rRNA gene sequence of the novel strain with relatives having validly published names showed that BS-T2-15 Overall, these results demonstrate that the 16S rRNA gene-based phylogeny lacks of resolution to evaluate the taxonomic position of strain BS-T2-15 T among the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch, as previously underlined by Liu et al. [START_REF] Guindon | New algorithms and methods to estimate maximum-likelihood phylogenies: assessing the performance of PhyML 3.0[END_REF]. Genome based phylogeny is therefore mandatory to gain a better resolution to assign with certainty the taxonomic position of the new strain BS-T2-15 T .

GENOME FEATURES

Genomic DNA of strain BS-T2-15 T was extracted with a standard PCI (Phenol:

Chloroform: Isoamyl Alcohol (25:24:1)) protocol [START_REF] Charbonnier | Purification of plasmids from thermophilic and hyperthermophilic archaebacteria[END_REF] 5.38%). Then, 24.56% of CDSs were allocated to the COGs category related to cellular process and signaling and the following processes were dominant: signal transduction mechanisms (T; 7.64%) and cell wall, membrane and envelope biogenesis (M; 5.26%). Finally, 14.91% of the CDSs were predicted to be involved in the processes dedicated to the information storage and processing (Table S2).

In addition to phylogenetic trees based on the 16S rRNA sequences that do not provide robust phylogenetic reconstructions with this dataset, a phylogenomic tree for was constructed based on 340 core gene clusters (gene clusters appearing once in each genome).

This tree encompassed 21 reference genomes representative of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch and phylogenetically related to strain BS-T2-15 sulfidivorans D-507 T ), the target genome BS-T2-15 T and two closely related Metagenome Assembled Genomes (MAGs; from the Genome Taxonomy Database (GTDB, https://gtdb.ecogenomic.org/); accession numbers GB_GCA_013289985.1 and GB_GCA_903845345.1) artificially classified as genus CAIMXF01. These closely related MAGs were respectively recovered from a forest soil [START_REF] Alteio | Complementary metagenomic approaches improve reconstruction of microbial diversity in a forest soil[END_REF] and from stratified freshwater lakes and ponds [START_REF] Martin | Candidatus Methylumidiphilus drives peaks in methanotrophic relative abundance in stratified lakes and ponds across Northern landscapes[END_REF][START_REF] Garcia | Freshwater Chlorobia exhibit metabolic specialization among cosmopolitan and endemic populations[END_REF][START_REF] Rissanen | Vertical stratification patterns of methanotrophs and their genetic controllers in water columns of oxygen-stratified boreal lakes[END_REF]. The phylogenomic tree was built as follows: (i) amino acid sequences were extracted, aligned and concatenated using command line anvi-get-sequences-for-gene-clusters on Anvi'o v. 7.1 [START_REF] Eren | Community-led, integrated, reproducible multi-omics with anvi'o[END_REF], then (ii) positions with over 0.5 gap frequency were masked, and finally (iii) a maximum likelihood tree was computed using IQTREE (v2.0.3, [START_REF] Hoang | UFBoot2: improving the ultrafast bootstrap approximation[END_REF][START_REF] Minh | IQ-TREE 2: new models and efficient methods for phylogenetic inference in the genomic era[END_REF]) under the model WAG with 1,000 ultrafast bootstrap replicates (See SI for more details). The tree was rooted using the genome of Alcaligenes faecalis ZD02 (GCA_000967305.2) as an outgroup. A second phylogenomic tree was built by placing BS-T2-15 T in the GTDB tree using GTDB-tk (v2.1, [START_REF] Chaumeil | GTDB-Tk: a toolkit to classify genomes with the Genome Taxonomy Database[END_REF]), then subsetting the tree to family Burkholderiaceae and genus Escherichia, extracting the amino acid alignment, masking positions with over 0.5 gap and computing a maximum likelihood (ML) tree with IQTREE under the model WAG as described above. This second tree was built with 229 MAGs and 60 cultivated bacterial strains from the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch.

The phylogenomic tree built with the 21 reference genomes and the two MAGs closely related to strain BS-T2-15 T , was very robust with high ultrafast bootstrap values, and showed a distinctly deeper branching of strain BS-T2-15 T with its two closely related MAGs and a close proximity to the Ideonella clade (Fig. 2). A similar result was also obtained with the phylogenomic tree built with the 229 MAGs (Fig. S6). Therefore, these two phylogenomic trees indicate that strain BS-T2-15 T indeed represents a new genus of the Comamonadaceae family within the order Burkholderiales, and belongs to the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch.

In addition to the phylogenomic trees, Overall Genome Related Indices (OGRI) were obtained by pairwise calculations between genome of strain BS-T2-15 T , the two closely related MAGs of strain BS-T2-15 T and the 21 reference genomes. The average nucleotide identity scores (ANI) were obtained using the FastANI calculator tool from the GTDB web server (https://gtdb.ecogenomic.org/tools/fastani) [START_REF] Jain | High throughput ANI analysis of 90K prokaryotic genomes reveals clear species boundaries[END_REF]. In addition, FastANI calculator provided also the alignment fraction (AF) values between genomes. Digital DNA-DNA hybridization (dDDH) scores were determined by the genome-to-genome distance calculator (GGDC 2.1), using formula 2 [START_REF] Meier-Kolthoff | Genome sequence-based species delimitation with confidence intervals nd improved distance functions[END_REF]. The average amino acid identity (AAI) calculations between genomes were determined as described by Kim et al. [START_REF] Kim | Introducing EzAAI: a pipeline for high throughput calculations of prokaryotic average amino acid identity[END_REF] using the EzAAI pipeline (http://leb.snu.ac.kr/ezaai). The percentage of conserved proteins (POCP) was estimated as described by Qin et al. [START_REF] Qin | A proposed genus boundary for the prokaryotes based on genomic insights[END_REF].

Digital DNA-DNA hybridization and ANI values between the strain BS-T2-15 T genome and the genomes of type strains of the closest genera ranged from 20.00 to 20.50% and from 78.50 to 79.70%, respectively (Table 3). These values are both far below the dDDH threshold level of 70% and the ANI value of 95-96% that are generally accepted for species delineation [START_REF] Richter | Shifting the genomic gold standard for the prokaryotic species definition[END_REF][START_REF] Wayne | Report of the Ad Hoc Committee on Reconciliation of Approaches to Bacterial Systematics[END_REF]. Concerning the AAI and POCP values between genome of strain BS-T2-15 T and genomes of the type strains of the closest genera, they ranged, respectively, from 64.27 to 66.57% and from 43.17 to 49.27% (Table 3). AAI values are close to the 65% cutoff value generally accepted for delineating a new genus, while POCP values are below the 50% threshold recognized for demarcating a new genus [START_REF] Qin | A proposed genus boundary for the prokaryotes based on genomic insights[END_REF][START_REF] Konstantinidis | Uncultivated microbes in need of their own taxonomy[END_REF]. Finally, the AF values ranged between 0.40 and 0.48 between genomes of strain BS-T2-15 T and type strains of the closest genera (Table 3), and were observed in conjunction with low ANI values [START_REF] Barco | A genus definition for bacteria and archaea based on a standard genome relatedness index[END_REF], the new strain BS-T2-15 T is the only one with the genetic potential to achieve the biosynthesis of betaxanthin (a secondary metabolite) and to degrade alanine and anthranilate (Table S9).

which
In conclusion, from the clear genotypic distance with the closest genera, the physiological similarities and some phenotypical and chemotaxonomic differences, we comply with the phylo-phenetic concept that currently prevails for the description of a new genus. Thus, we assigned strain BS-T2-15 List of tables: Table 1. Differential characteristics of strain BS-T2-15 T and type strains of closely related genera.

Taxa : 1. BS-T2-15 T , 2. Leptothrix mobilis DSM 10617 T , 3. Rubrivivax gelatinosus DSM 1709 T , 4. Ideonella dechloratans CGUG 30977 T , 5. Aquincola tertiaricarbonis DSM 18512 T . Data are from Mieszkin et al. [START_REF] Mieszkin | Oak decaying wood harbors taxonomically and functionally different bacterial communities in sapwood and heartwood[END_REF], Lechner et al. [START_REF] Lechner | Aquincola tertiaricarbonis gen. nov., sp. nov., a tertiary butyl moiety-degrading bacterium[END_REF], Malmqvist et al. [START_REF] Malmqvist | Ideonella dechloratans gen. nov., sp. nov., a new bacterium capable of growing anaerobically with chlorate as an electron acceptor[END_REF], Chen et al. [START_REF] Chen | Ideonella livida sp. nov., isolated from a freshwater lake[END_REF], Sheu et al. [START_REF] Sheu | Aquincola rivuli sp. nov., isolated from a freshwater stream[END_REF], Spring et al. [START_REF] Spring | Polyphasic characterization of the genus Leptothrix: new descriptions of Leptothrix mobilis sp. nov. and Leptothrix discophora sp. nov. nom. rev. and emended description of Leptothrix cholodnii emend[END_REF] and Willems et al. [START_REF] Willems | Transfer of Rhodocyclus gelatinosus to Rubrivivax gelatinosus gen. nov., comb. nov., and phylogenetic relationships with Leptothrix, Sphaerotilus natans, Pseudomonas saccharophila, and Alcaligenes latus[END_REF]. +, Positive; -, negative; NA, not available; w, weak growth; a Summed feature 3 comprises C16: 1 ω7c and/or C16: 1 ω6c. All strains are motile, positive for tween 40 hydrolysis, and negative for urease activity and citrate utilization. § As all strains have not been grown under exactly the same conditions nor in the same media, percentages of fatty acids cannot be compared from one strain to another. 

  after spreading cell suspensions (1 McFarland) on 1/10 TSA adjusted to pH 6 at 20°C for 7 days. Discs were impregnated with antibiotic solutions to obtain a final quantity of antibiotic per disc of: kanamycin (40μg), rifampicin (30 μg), novobiocin (30 μg), gentamicin (15 μg), ampicillin (10 μg), penicillin (10 U), oxacillin (5 μg), oxytetracycline (30 μg), chloramphenicol (30 μg), and streptomycin (10 μg). The discs were then placed on the agar surface. The inhibition zones were read after 3

  is not incompatible with the description of a new genus. In this case, POCP and, to a lesser extent, ANI, are the most relevant indices to demonstrate that strain BS-T2-15T represents a new genus. Similar results were obtained when considering the 21 reference genomes (Fig.S7and Tab. S3). In addition, all OGRI values obtained between the BS-T2-15 T strain genome and the genomes of its two closely related MAGs were higher compared to the values obtained against genomes of cultured type strains. These OGRI values relative to the closest MAGs were respectively in the range of 30.10-40.40% and 87.40-88.90% for dDDH and ANI, and in the range of 84.14-86.43%, 70.[START_REF] Richter | Shifting the genomic gold standard for the prokaryotic species definition[END_REF]-74.76% and 0.70-0.80 for AAI, POCP and AF indices (Tab S4-S8). These dDDH and ANI values are below the threshold accepted for species delineation while the AAI, POCP and AF values are above the threshold for a new genus delineation. Overall, these OGRI analyses clearly show that strain BS-T2-15 T and its two closely related MAGs (i) belong to the same genus, (ii) represent a new genus of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch and, (iii) belong to three distinct genomic species. Furthermore, values of the different OGRI indices calculated between the species of the genus Ideonella and strain BS-T2-15 T and its two closely related MAGs are much lower than those obtained between strain BS-T2-15 T and its two closely related MAGs (Tab S4-S8). Thus, OGRI indices, as well as phylogenomic analyses, lead all to the conclusion that strain BS-T2-15 T represents a new species of a new genus of the Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch. For gene function prediction, genome annotations were performed with the MaGe platform using KEGG and BioCyc databases. The genome of the new strain BS-T2-15 T encodes metabolic pathways for organoheterotrophic growth. Notably, the genome encodes a complete pentose phosphate pathway, and a complete Entner-Doudoroff pathway. The tricarboxylic acid cycle (TCA) pathway for aerobic respiration is almost complete (one enzyme missing

Figure 1 .

 1 Figure 1. Transmission electron micrographs of cells of strain BS-T2-15 T showing (A) intracellular granules (indicated by black arrows), (B) a dividing cell (by binary fission), (C) a cell with its polar flagellum, and (D) the insertion point of the flagellum.

Fig. 2 .

 2 Fig. 2. Phylogenomic tree (concatenated alignment of 340 shared gene clusters) showing the phylogenomic position of strain BS-T2-15 T , its two closely related MAGs and representatives of other related taxa. The tree was built using IQ-Tree and the maximum likelihood method with 1,000 replicates for the calculation of the ultrafast bootstrap. Bootstrap values >95% are indicated at branching point by a dot. The tree was rooted using Alcaligenes faecalis ZD02 (GCA_000967305.2) as the outgroup. Bar, 0.04 substitutions per position.

  

  T = UBOCC-M-3373 T ) is available in the public culture collections Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ;

	https://www.dsmz.de/collection)	and	UBO	Culture	Collection	(UBOCC;

https://www.univ-brest.fr/ubocc).

  To our knowledge, this was not yet reported in the literature for genera belonging to the

	Rubrivivax-Roseateles-Leptothrix-Azohydromonas-Aquincola-Ideonella branch. Cells
	are Gram-negative coccobacilli that divide by binary fission and occur mainly singly,
	but can also form aggregates (Fig. 1A, B). Cell size range from 0.59 to 0.93 µm wide
	(mean 0.78 µm; n=45) and from 1.71 to 2.73 µm long (mean 2.15 µm; n=45). Strain
	BS-T2-15 T is motile, as confirmed by growth observations on MMN agar medium and

  ). The genome of the novel isolate encodes also the nitrate VIII reduction pathway (dissimilatory) for anaerobic nitrate respiration, which has been shown to be functional experimentally.

	Degradation pathways for organic compounds such as amino acids (alanine,
	arginine, asparagine, serine, glutamine, glycine, histidine, cysteine, lysine, ornithine,
	taurine, threonine and tryptophan), carbohydrates (acetoin, chitin, glucose, glucose-
	1-phosphate, lactose, ribose and xylose), aromatic compounds (anthranilate,
	gentisate, phenylacetate and protocatechuate), alcohols (ethanol and glycerol),
	aldehyde (L-lactaldehyde), amines and polyamines (choline, 4-aminobutyrate,
	ethanolamine and urea), and carboxylates (D-gluconate, glutaryl CoA, glycolate and
	glyoxylate) are evidenced. The cytochrome C oxidase complex (EC number: 7.1.1.9;
	locus tags: COMBST215_v1_20371; 20374; 20375; 20376; 80152; 80156; 80157)
	was also identified despite that the oxidase activity not being demonstrated
	experimentally. The cyclopropane fatty acid (CFA) biosynthesis via the cyclopropane-
	fatty-acyl-phospholipid	synthase	(EC	number:	2.1.1.79;	locus	tag:
	COMBST215_v1_10589; 50189) and the arginine dependent acid resistance
	(arginine decarboxylase; EC number: 4.1.1.19; locus tag: COMBST215_v1_10270)
	pathways are present and may give the strain a competitive advantage in acidic
	environments such as the forest soil ecosystem. The new strain BS-T2-15 T has also
	the genetic potential to detoxify arsenate using glutaredoxin (gene: arsC; EC number:
	1.20.4.1; locus tag: COMBST215_v1_40055) and to degrade superoxide radicals
	(identification of superoxide dismutase (EC number: 1.15.1.1; locus tags:
	COMBST215_v1_20566; 40196; 50105) and catalase enzymes (EC number:
	1.11.1.21; locus tag: COMBST215_v1_11754 and EC: 1.11.1.6; locus tags:
	COMBST215_v1_60157; 140122)). In comparison with other closely related strains,

  T to a novel species, of a novel genus, for which the name Scleromatobacter humisilvae gen. nov., sp. nov. is proposed.Scleromatobacter sp. (scle.ro′mae. N.L. gen. n. scleromae, of scleroma, a hardened part; derived from the colonies that are incrusted in solid medium when the strain grows in Petri dishes).Scleromatobacter humisilvae (hu.mi.sil'vae. L. fem. n. humus, soil; L. fem. n. silva, forest; N.L. gen. fem. n. humisilvae; from forest soil; from the forest soil where the strain has been isolated).

	Displays the following properties in addition to those given in the genus description:
	Colonies are circular, rough and incrusted in the agar medium with a color between
	white and ivory. Optimal growth occurs at 20-22°C, pH 6 and 0% NaCl. Positive for
	nitrate reduction. Does not respire chlorate. The following carbon sources are used:
	L-arabinose, D-cellobiose, D-glucose, D-ribose, D-arabitol, adonitol, butyrate,
	DESCRIPTION OF SCLEROMATOBACTER GEN. NOV. gluconate, pyruvate, L-leucine, L-proline, N-acetylglucosamine, p-hydroxy
	phenylacetic acid, bromo succinic acid, L-pyroglutamique acid, tween 40 and 80,
	Cells are Gram-negative, mesophilic, aerobic, chemoorganotrophic, straight rod-
	shaped (0.6 to 0.9 µm by 1.7 to 2.7 µm in size) and motile with presence of storage
	granules. Oxidase-negative and catalase-positive. The predominant fatty acids are
	C 16:1 ω7c, C 16:0 and C 14:0 2-OH. The polar lipid profile consists of a mixture of
	phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol and the
	main ubiquinone is Q-8. The estimated size of the genome is 6.28 Mb with a DNA
	G+C content of 69.56 mol%. Phylogenetically, on the base of whole genome
	comparisons, the genus belongs to the family Comamonadaceae, order
	Burkholderiales. Overall, the genus belongs to the Rubrivivax-Roseateles-Leptothrix-
	Azohydromonas-Aquincola-Ideonella branch. The type species is Scleromatobacter
	humisilvae (BS-T2-15 T ).

DESCRIPTION OF SCLEROMATOBACTER HUMISILVAE GEN. NOV. SP. NOV.

uridine, putrescine and dextrine. On the contrary, unable to use: citrate, acetate, aspartate, benzoate, formate, methyl-pyruvate, mono-methyl-succinate, cis-aconitic
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