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Introduction

Recently, the culturomics concept developed in our laboratory allowed to change the paradigm of the human gut microbiota [START_REF] Lagier | Microbial culturomics: paradigm shift in the human gut microbiome study[END_REF]. Indeed, by this method, more than 50% of the microorganisms present in the human gut microbiota are known. In order to improve culture and bacterial identification, culturomics is associated with a new process named taxonogenomics to provide exhaustive information and to better characterize bacterial species [START_REF] Seng | Ongoing Revolution in Bacteriology: Routine Identification of Bacteria by Matrix-Assisted Laser Desorption Ionization Time-of-Flight Mass Spectrometry[END_REF][START_REF] Fournier | New Microbes New Infections promotes modern prokaryotic taxonomy: a new section "TaxonoGenomics: new genomes of microorganisms in humans[END_REF]. Combining phenotypic characteristics and genomic analysis and comparison, this polyphasic approach exceeds the limits of conventional methods long used for the description of new species [START_REF] Ramasamy | A polyphasic strategy incorporating genomic data for the taxonomic description of novel bacterial species[END_REF][START_REF] Vandamme | Polyphasic taxonomy, a consensus approach to bacterial systematics[END_REF].

Here, we present the classification and features of Senegalia massiliensis strain Marseille-P2130 T , including a description of the complete genome sequencing and annotation.

Isolation and growth conditions

Strain Marseille-P2130 T was first isolated in 2015 from the stool of a healthy 13month-old Senegalese boy [START_REF] Traore | Senegalia massiliensis," a new bacterium isolated from the human gastrointestinal tract[END_REF]. The sample was collected in Senegal and was then frozen at -80°C. Subsequently, it was transported in dry ice to Marseille, where the bacterial culture was started. The initial growth of bacterial cells was obtained on Columbia agar with 5% sheep's blood after 2 days of anaerobic incubation at 37°C. The identification of strain Marseille-P2130 T using Matrix Assisted Laser Desorption Ionization -Time of Flight Mass Spectrometry (MALDI-TOF MS) was unsuccessful. The process was performed on a Microflex LT spectrometer (Bruker, Daltonics, Bremen, Germany) as previously described [START_REF] Sankar | The human gut microbiome, a taxonomic conundrum[END_REF]. The spectra obtained were imported and analyzed using the Biotyper 3.0 software against the Bruker database permanently improved with the local MEPHI database (Figure 1).

Strain identification and phylogenetic analysis

In order to identify the strain Marseille-P2130 T , the 16S rRNA gene was amplified using the fD1 and rP2 primer pair (Eurogentec, Angers, France) and sequenced using the Big Dye® Terminator v1.1 Cycle Sequencing Kit and 3500xLGenetic Analyzer capillary sequencer (Thermofisher, Saint-Aubin, France), as previously reported [START_REF] Stackebrandt | Taxonomic parameters revisited : tarnished gold standards[END_REF]. The 16S rRNA nucleotide sequences were assembled and corrected using CodonCode Aligner software (http://www.codoncode.com). The polymerase chain reaction-amplified genes coding for 16S rRNA of Senegalia massiliensis yielded 92.74% similarity level with Brassicibacter thermophilus strain Cel2f (GenBank accession no: NR137216) [START_REF] Wang | Brassicibacter thermophilus sp. nov., a thermophilic bacterium isolated from coastal sediment[END_REF], the phylogenetically closest species with standing in nomenclature (Figure 2). This value was lower than the 95%, the recommended threshold for delineating a new bacterial genus based on 16S rRNA gene sequence without DNA-DNA hybridization [START_REF] Meier-Kolthoff | Taxonomic use of DNA G+C content and DNA-DNA hybridization in the genomic age[END_REF]. Classification and general features are summarized in Table 1.

Phenotypic and biochemical characteristics

Colonies of the strain Marseille-P2130 T were grey and translucent with a size of 0.5-1 mm on Columbia agar with 5% sheep's blood. Growth was observed from 28 to 45°C, with an optimal growth at 37°C, and colonies were obtained after 48 hours of culture. Bacterial cells were Gram-positive, rod-shaped and motile, but non spore forming (Figure 3A). Observed under electronic microscopy, the cells presented a mean diameter of 0.4 μm and a mean length of 3.2 μm (Figure 3B). Bacterium had a catalase positive but no oxidase negative activities. Senegalia massiliensis is able to grow in an environment with a pH ranging from 6 to 8.5, with an optimal value of 7. Strain Marseille-P2130 T is an anaerobic bacterium that can grow in a microaerophilic atmosphere. On the other hand, no growth was observed under aerobic conditions. The biochemical and phenotypic features of strain Marseille-P2130 T were compared to other close representative strains in the Clostridiaceae family (Table 2). Using API ZYM strips (bioMérieux), positive reactions were observed for esterase, esterase lipase, alkaline phosphatase, α-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and β-galactosidase. However, we noted that the enzymatic activities for lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, αgalactosidase, β-glucuronidase, β-glucosidase, N-acetyl-β-glucosaminidase, α-mannosidase (FAME) analysis of the strain Marseille-P2130 T was carried out by operating gas chromatography/mass spectrometry (GC/MS) as previously described [START_REF] Sasser | Bacterial identification by gas chromatographic analysis of fatty acids methyl esters (GC-FAME)[END_REF][START_REF] Dione | Genome sequence and description of Anaerosalibacter massiliensis sp[END_REF]. The result showed that Hexadecanoic acid (32.6%), 9-Octadecenoic acid (21.6%) and 13-methyltetradecanoic acid (11.9%), are the most abundant fatty. Other saturated and unsaturated fatty acids are also found (Table 3).

Genomic properties and comparison

The genome of strain Marseille-P2130 is 2,866,883 bp long with 27.39 mol% G+C content and contains 2,933 coding genes (Figure 4). It is composed of [START_REF] Sasser | Bacterial identification by gas chromatographic analysis of fatty acids methyl esters (GC-FAME)[END_REF] 5).

Conclusion

On the basis of phenotypic, phylogenetic and genomic analyses, we formally propose the creation of Senegalia massiliensis gen. nov. sp. nov., that contains the strain Marseille-P2130 T . Thus, the combination of culturomics and taxono-genomics would contribute to a better knowledge of the associated human microorganisms and could help to better understand physiological functioning in health and disease.

Description of Senegalia gen. nov.

Senegalia (Se.ne.ga.lia. L. gen. n. Senegalia) is the Latin name of Senegal, where the stool specimen was collected. Cells are Gram-positive, non spore-forming, motile and aeroanaerobic bacilli. The type species is Senegalia massiliensis sp. nov.

Description of Senegalia massiliensis sp. nov.

Senegalia massiliensis gen. nov., sp. nov. (mas.si.li.en'sis. L. fem. adj., from massiliensis, of Massilia), the Latin name of Marseille where the strain was first isolated. It is classified as a member of the family Clostridiaceae within the phylum Firmicutes. The strain Marseille-P2130 T designed the type strain of Senegalia massiliensis gen. nov., sp. nov., and was deposited in CSUR (CSURP2130) and DSMZ (DSM 103071) collections. It is Gram positive bacilli, motile, catalase positive, oxidase negative and non-spore forming. Strain Marseille-P2130 T was first isolated from the stool of a healthy 13-month-old Senegalese boy. Its genome is 2,866,883 bp long with 27.39 mol% G+C content and possesses 2933 coding genes. The genome and 16S rRNA sequences of the strain Marseille-P2130 T are both deposited in GenBank under accession numbers UZAQ00000000 and LN881608, respectively. 
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 1 Figure 1. Reference mass spectrum from Senegalia massiliensis strain Marseille-P2130 T .
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 2 Figure 2. Phylogenetic tree highlighting the position of Senegalia massiliensis strain
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 3 Figure 3. The morphology of bacterial cells of strain Marseille-P2130:

Figure 4 .

 4 Figure 4. Graphical circular map of the chromosome. From outside to the center: Contigs
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 5 Figure 5. Heatmap generated with OrthoANI values calculated using the OAT software
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 4 contigs. By comparing it with others related species, its genome (2.87 Mbp) is smaller than Alkaliphilus oremlandii strain OhILAsm, Proteiniborus ethanoligenes strain DSM 21650, Clostridiisalibacter paucivorans strain DSM 22131, Alkaliphilus transvaalensis strain ATCC 700919, Paramaledivibacter caminithermalis strain DSM 15212, Alkaliphilus peptidifermentans strain DSM 18978 and Alkaliphilus metalliredigens strain L21-TH-D2 (3.12, 3.16, 3.24, 4.02, 4.05, 4.45 and 4.93 Mbp, respectively), but larger than the genome of Caldisalinibacter kiritimatiensis (2.79 Mbp). The G+C content of strain Marseille-P2130 T (27.39 mol%) is smaller than A. oremlandii, P. ethanoligenes, C. paucivorans, A. transvaalensis, P. caminithermalis, A. peptidifermentans, A. metalliredigens and C. kiritimatiensis (36.3, 32.6, 31.4, 34, 30.5, 34.1, 36.8 and 30.1 mol%, respectively). The gene Results from pairwise genome comparison obtained from analysis of the digital DNA-DNA hybridization (dDDH) using GGDC software are shown in Table 5. OrthoANI values among the closely related species ranged from 64.37%, between A. metalliredigens and C. paucivorans, to 70.05 % between C. kiritimatiensis and S. massiliensis. When S. massiliensis was compared to these closely species, values ranged from 65.93% with A.

	content of strain Marseille-P2130 T (2,933 genes) is larger than A. oremlandii (n=2,898), C.
	kiritimatiensis (n=2,557) and P. ethanoligenes (n=2,846), but smaller than C. paucivorans
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metalliredigens to 70.05 % with C. kiritimatiensis (Figure
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 1 Classification and general features of Senegalia massiliensis strain Marseille-P2130.
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 2 Differential characteristics of Senegalia massiliensis strain Marseille-P2130 (data from this study) compared to other close bacteria

	281						
	Properties	Senegalia massiliensis	Clostridiisalibacter paucivorans	Alkaliphilus oremlandii	Alkaliphilus transvaalensis	Proteiniborus ethanoligenes	Sporosalibacterium faouarense
	Cell diameter (µm)	0.3-0.5	0.5	0.5	0.4-0.7	0.5-0.6	0.5
	Oxygen requirement	Aero-anaerobic	Anaerobic	Anaerobic	Anaerobic	Anaerobic	Anaerobic
	Shape	bacilli	bacilli	bacilli	bacilli	bacilli	bacilli
	Gram stain	+	+	+	+	+	+
	Motility	+	-	+	+	-	+
	Indole	-	-	NA	+	-	NA
	Production of						
	Alkaline phosphatase	+	NA	NA	NA	NA	NA
	Catalase	+	NA	NA	NA	NA	NA
	Oxidase	-	NA	NA	NA	NA	NA
	Nitrate reductase	-	NA	-	+	+	NA
	Urease	-	NA	NA	NA	NA	NA
	ß-galactosidase	+	NA	NA	NA	NA	NA
	N-acetyl glucosamine	-	NA	NA	NA	NA	NA

Table 5 .

 5 Pairwise comparison of Senegalia massiliensis strain Marseille-P2130 with other species using GGDC formula 2 (DDH estimates based on identities 291 / HSP length)*. 292 *The confidence intervals indicate the inherent uncertainty in estimating DDH values from intergenomic distances based on models derived from empirical 293 test data sets (which are always limited in size) These results are in accordance with the 16S rRNA and phylogenomic analyses as well as the GGDC results 294

		Senegalia	Alkaliphilus	Alkaliphilus	Alkaliphilus	Alkaliphilus	Proteiniborus	Clostridiisalibacter	Paramaledivibacter	Caldisalinibacter
		massiliensis	metalliredigens	oremlandii	transvaalensis	peptidifermentans	ethanoligenes	paucivorans	caminithermalis	kiritimatiensis
	Caldisalinibacter	19.7±2.4	37.2±5	34±4.9	17.5±4.4	18±4.5	18.9±4.6	16.9±4.4	23.6±4.7	100%
	kiritimatiensis									
	Paramaledivibacter	15.2±4.3	28.4±4.9	26.4±4.8 16±4.3	19.5±4.6	19±4.5	23.6±4.7	100%	
	caminithermalis									
	Clostridiisalibacter	17.5±4.5	25±4.8	16.7±4.4 31±4.9	17.8±5.4	18.6±5.5	100%		
	paucivorans									
	Proteiniborus	17.3±4.1	19.9±4.6	19.8±4.6 18.7±4.6	16.2±4.3	100%			
	ethanoligenes									
	Alkaliphilus	17.2±4.4	25.5±5.2	24.8±4.8 19.9±4.7	100%				
	peptidifermentans									
	Alkaliphilus	27.4±4.8	23.5±4.8	22.2±4.7 100%					
	transvaalensis									
	Alkaliphilus	29.9±4.9	26.8±4.9	100%						
	oremlandii									
	Alkaliphilus	33.9±4.9	100%							
	metalliredigens									
	Senegalia	100%								
	massiliensis									
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