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Fig. S1. Maximum-likelihood tree based on 16S rRNA gene sequences showing the position of strain SF1T within closely related taxa. GenBank accession numbers of the 16S rRNA gene sequences are given in parentheses. Bootstrap values >70% (1000 replicates) are shown at branch nodes. Bar, 0.02 substitutions per nucleotide position. Escherichia coli ATCC 11775T was used as an outgroup.
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Fig. S2. Maximum-parsimony phylogenetic tree based on 16S rRNA gene sequences showing the position of strain SF1T within closely related taxa. GenBank accession numbers of the 16S rRNA gene sequences are given in parentheses. Bootstrap values >70% (1000 replicates) are shown at branch nodes. Bar, 0.02 substitutions per nucleotide position. Escherichia coli ATCC 11775T was used as an outgroup.
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Fig. S3. Two-dimensional TLC analysis of polar lipids from strain SF1T. The staining reagents used were as follows: (a) ninhydrin; (b) molybdenum blue; (c) α-naphthol; and (d) phosphomolybdic acid. PG, phosphatidylglycerol; DPG, diphosphatidylglycerol; PE, phosphatidylethanolamine; PME, phosphatidylmethylethanolamine; PL1-6, unidentified phospholipids; L1-2, unidentified lipid; APL1-2, unidentified aminophospholipids.
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Fig. S4. In vitro radical-scavenging activities of the cell-free supernatant and whole-cell suspension of strain SF1ᵀ against three free-radical systems. Bars represent the scavenging rates (%) of DPPH·, superoxide anion (O₂·⁻), and hydroxyl radical (·OH) by the cell-free supernatant (blue bars) and whole-cell suspension (red bars) of strain SF1ᵀ. Data are mean ± SD from three independent experiments.



Table S1. General genomic features of strain SF1T and closely related type strains of the genus Cetobacterium
Taxa: 1, SF1T; 2, C. ceti NCFB 3026T; 3, C. somerae WAL 14325T
The genomic features were obtained from the NCBI prokaryotic genome annotation pipeline (www.ncbi.nlm.nih.gov/genome/annotation_prok/). *, complete; †, draft. ND, No data. 
	Feature
	1
	2
	3

	Genome size (Mb)
	2.5
	2.6
	3.1

	GC content (%)
	28.93
	28.24
	28.58

	Genome status (No. of contigs)
	9*
	61†
	8*

	No. of total genes
	2470
	2641
	2973

	No. of protein-coding genes
	2322
	2503
	2898

	No. of 5S rRNA
	13
	ND
	13

	No. of 16S rRNA
	12
	ND
	12

	No. of 23S rRNA
	12
	ND
	12

	No. of tRNA
	101
	ND
	84

	No. of non-coding RNA genes
	3
	ND
	3

	No. of pseudogenes
	7
	ND
	37




Table S2. Biochemical characteristics of strain SF1T. +, Positive; −, Negative; W, Weakly positive
	API ZYM
	Rapid ID 32A
	AN Microplate

	Alkaline phosphatase
	+
	Urease
	-
	Water
	-
	D-Mannose
	+
	Pyruvic acid
	+

	Esterase (C4)
	+
	Arginine dihydrolase
	W
	N-Acetyl-D-galactosamine
	-
	D-Melezitose
	-
	Pyruvic acid methyl ester
	W

	Esterase lipase (C8)
	-
	α-galactosidase
	-
	N-Acetyl-D-glucosamine
	+
	D-Melibiose
	-
	D-Glucaric acid
	-

	Lipase (C14)
	-
	β-galactosidase
	-
	N-Acetyl-β-D-mannosamine
	+
	3-Methyl-D-glucose
	-
	Succinamic acid
	-

	Leucine arylamidase
	-
	β-galactosidase-6-phos-phatase
	-
	Adonitol
	-
	α-Methyl-D-galactoside
	-
	Succinic acid
	-

	Valine arylamidase
	-
	α-glucosidase
	-
	Amygdalin
	-
	β-Methyl-D-galactoside
	-
	Succinic acid monomethyl ester
	-

	Cystine arylamidase
	-
	β-glucosidase
	-
	D-Arabitol
	-
	α-Methyl-D-glucoside
	-
	Meso-tartaric acid
	-

	Trypsin
	W
	α-arabinosidase
	-
	Arbutin
	-
	β-Methyl-D-glucoside
	-
	Urocanic acid
	-

	α-Chymotrypsin
	-
	β-glucuronidase
	-
	D-Cellobiose
	+
	Palatinose
	W
	Alaninamide
	-

	Acid phosphatase
	+
	N-acetyl-β-glucosaminidase
	-
	α-Cyclodextrin
	-
	D-Raffinose
	-
	L-Alanine
	-

	Naphthol-AS-BI-phosphohydrolase
	+
	Mannose fermentation
	+
	β-Cyclodextrin
	-
	L-Rhamnose
	-
	L-Alanyl-L-glutamine
	-

	α-Galactosidase
	-
	Raffinose fermentation
	+
	Dextrin
	+
	Salicin
	-
	L-Alanyl-L-histidine
	-

	β-Galactosidase
	-
	Glutamic acid decarboxylase
	+
	Dulcitol
	-
	D-Sorbitol
	-
	L-Alanyl-L-threonine
	-

	β-Glucuronidase
	-
	α-fucosidase
	-
	Erythritol
	-
	Stachyose
	-
	L-Asparagine
	-

	α-Glucosidase
	-
	Reduction of nitrate
	+
	D-Fructose
	+
	Sucrose
	-
	L-Glutamic acid
	-

	β-Glucosidase
	-
	Indole
	-
	L-Fucose
	-
	D-Trehalose
	-
	L-Glutamine
	-

	N-Acetyl-β-glucosaminidase
	-
	Alkaline phosphatase
	+
	D-Galactose
	-
	Turanose
	W
	Glycyl-L-aspartic acid
	-

	α-Mannosidase
	-
	Arginine arylamidase
	W
	D-Galacturonic acid
	-
	Acetic acid
	-
	Glycyl-L-glutamine
	-

	α-Fucosidase
	-
	Proline arylamidase
	-
	Gentiobiose
	-
	Formic acid
	-
	Glycyl-L-methionine
	+

	
	
	Leucyl Glycine arylamidase
	-
	D-Gluconic acid
	-
	Fumaric acid
	-
	Glycyl-L-proline
	-

	
	
	Phenylalanine arylamidase
	-
	D-Glucosaminic acid
	-
	Glyoxylic acid
	-
	L-Methionine
	W

	
	
	Leucine arylamidase
	-
	α-D-Glucose
	+
	α-Hydroxybutyric acid
	-
	L-Phenylalanine
	-

	
	
	Pyroglutamic acid arylamidase
	+
	α-D-Glucose-1-phosphate
	-
	β-Hydroxybutyric acid
	-
	L-Serine
	W

	
	
	Tyrosine arylamidase
	-
	D-Glucose-6-phosphate
	+
	Itaconic acid
	-
	L-Threonine
	W

	
	
	Alanine arylamidase
	W
	Glycerol
	-
	α-Ketobutyric acid
	W
	L-Valine
	-

	
	
	Glycine arylamidase
	-
	D,L-α-Glycerol phosphate
	-
	α-Ketoglutaric acid
	-
	L-Valine + L-aspartic acid
	-

	
	
	Histidine arylamidase
	W
	Inositol
	-
	D,L-Lactic acid
	-
	2'-Deoxyadenosine
	-

	
	
	Glutamyl glutamic acid arylamidase
	-
	α-D-Lactose
	+
	L-Lactic acid
	-
	Inosine
	-

	
	
	Serine arylamidase activities
	W
	Lactulose
	W
	D-Lactic acid methyl ester
	-
	Thymidine
	-

	
	
	
	
	Maltose
	+
	D-Malic acid
	-
	Uridine
	W

	
	
	
	
	Maltotriose
	+
	L-Malic acid
	+
	Thymidine-5'-monophosphate
	-

	
	
	
	
	D-Mannitol
	-
	Propionic acid
	-
	Uridine-5'-monophosphate
	-





Table S3. Cellular fatty acid composition of strain SF1T (%)
Cellular fatty acids comprising less than 1% of the total in all strains are not listed. Major components (>10%) are highlighted in bold. TR, trace amount (<1%). Summed Features are fatty acids that cannot be resolved reliably from another fatty acid using the chromatographic conditions chosen. The MIDI system groups these fatty acids together as one feature with a single percentage of the total.
	Fatty acid
	Content (%)

	Hydroxylated
	

	iso-C15:0 3OH
	1.72

	Branced
	

	C14:0 iso 3OH
	TR

	C16:0 3OH
	TR

	C18:1 2OH
	TR

	Saturated
	

	C10:0
	TR

	C11:0
	TR

	C12:0
	TR

	C13:0
	3.62

	C14:0
	12.66

	C16:0
	17.11

	C17:0
	4.78

	C19:0
	TR

	C20:0
	TR

	Unsaturated
	

	C15:1 ω8c
	6.48

	C15:1 ω6c
	4.29

	C16:1 ω5c
	4.64

	C17:1 ω8c
	2.91

	C18:1 iso H
	TR

	C20:4 ω6,9,12,15c
	TR

	CYCLO
	

	C17:0 cyclo
	14.7

	Summed Feature*
	

	Summed Feature 1 (C13:0 3OH/C15:1 iso H)
	3.75

	Summed Feature 2 (C14:0 3OH/C16:1 iso I)
	6.49

	Summed Feature 3 (C16:1 w7c/C16:1 w6c)
	4.5

	Summed Feature 5 (C18:0 ante /C18:2 w6,9c)
	TR

	Summed Feature 7 (C19:0 cyclo w10c/C19:1 ω6c)
	TR

	Summed Feature 8 (C18:1 w7c/C18:1 w6c)
	7.62




Table S4. Antioxidant-related genes identified in the genome of strain SF1T
Abbreviations: KO, KEGG Orthology; SOD, superoxide dismutase; Trx, thioredoxin; TrxB, thioredoxin reductase; Tpx, thiol peroxidase; Dps, DNA-binding protein; MsrA, peptide-methionine S-oxide reductase; OhrR, organic hydroperoxide resistance regulator.
	Gene
	KO ID
	Copy number
	Location
	Putative function

	sod2
	K04564
	7
	Chromosome
	Superoxide dismutase (Mn/Fe family)

	trxA
	K03671
	6
	Chromosome (3 copies); Plasmid 2 (3 copies)
	Thioredoxin 1

	trxB
	K00384
	5
	Chromosome (2 copies); Plasmid 1 (1); Plasmid 2 (2)
	Thioredoxin reductase (NADPH)

	tpx
	K11065
	1
	Plasmid 2
	Thiol peroxidase (atypical 2-Cys peroxiredoxin)

	dps
	K04047
	1
	Chromosome
	Starvation-inducible DNA-binding protein

	msrA
	K07304
	2
	Chromosome (1); Plasmid 2 (1)
	Peptide-methionine (S)-S-oxide reductase

	ohrR
	K23775
	1
	Plasmid 4
	MarR family transcriptional regulator, organic hydroperoxide resistance regulator
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