[bookmark: _Hlk100414226][bookmark: _Hlk105857670]Nocardioides piscium sp. nov. , an Epsilon-poly-L-lysine producing actinobacterium isolated from the fish intestine
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Fig. S1 The neighbor-joining tree based on the 16S rRNA gene sequences showing the phylogenetic relationship of GXZ039T with related taxa. The sequence of Propionibacterium freudenreichii DSM20271T (CP010341) was used as an outgroup. Bootstrap support values were calculated from 1000 replicates.
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Fig. S2 The maximum-parsimony tree based on the 16S rRNA gene sequences showing the phylogenetic relationship of GXZ039T with related taxa. The sequence of Propionibacterium freudenreichii DSM20271T (CP010341) was used as an outgroup. Bootstrap support values were calculated from 1000 replicates. 
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Fig. S3 The maximum-likelihood tree based on the 16S rRNA gene sequences showing the phylogenetic relationship of GXZ039T with related taxa. The sequence of Propionibacterium freudenreichii DSM20271T (CP010341) was used as an outgroup. Bootstrap support values were calculated from 1000 replicates. 



[bookmark: _Hlk152565858][bookmark: _Hlk153231600]Table S1 Subsystem characterisation counts for GXZ039T and related members of the genus Nocardioides.Strains:1，GXZ039T；2，Nocardioides plantarum NCIMB 12834T；3，Nocardioides dongxiaopingii S-1144T ；4 ，Nocardioides litoris 002-2T.
	[bookmark: _Hlk152545711]Subsystem feature counts
	1
	2
	3
	4

	Cofactors, Vitamins, Prosthetic Groups, Pigments
	164
	159
	146
	163

	Cell Wall and Capsule·
	21
	11
	27
	26

	Virulence, Disease and Defense
	27
	26
	26
	23

	Potassium metabolism
	6
	8
	6
	8

	Photosynthesis
	0
	0
	0
	0

	Miscellaneous
	31
	24
	25
	23

	Phages, Prophages, Transposable elements, Plasmids
	0
	2
	1
	0

	Membrane Transport
	47
	19
	40
	40

	Iron acquisition and metabolism
	11
	8
	12
	8

	RNA Metabolism
	32
	37
	35
	45

	Nucleosides and Nucleotides
	70
	78
	73
	71

	Protein Metabolism
	177
	182
	181
	182

	Cell Division and Cell Cycle
	0
	0
	0
	0

	[bookmark: _Hlk152587216]Motility and Chemotaxis
	0
	0
	0
	0

	Regulation and Cell signaling
	12
	9
	11
	10

	Secondary Metabolism
	0
	8
	10
	3

	DNA Metabolism
	89
	86
	93
	90

	Fatty Acids, Lipids, and Isoprenoids
	106
	106
	111
	116

	Nitrogen Metabolism
	17
	12
	11
	11

	Dormancy and Sporulation
	1
	1
	1
	1

	Respiration
	72
	78
	72
	70

	Stress Response
	20
	22
	21
	21

	[bookmark: OLE_LINK1]Metabolism of Aromatic Compounds
	50
	26
	15
	15

	Amino Acids and Derivatives
	307
	251
	270
	255

	Sulfur Metabolism
	8
	8
	9
	11

	Phosphorus Metabolism
	24
	28
	25
	23

	Carbohydrates
	183
	179
	197
	187













Table S2 antiSMASH of GXZ039T and related members of the genus Nocardioides.

	antiSMASH v.7. 1
	GXZ039T
	12834T
	S-1144T
	002-2T

	T1PKS*
	+
	-
	-
	-

	NRPS
	+
	-
	-
	-

	NAPAA*
	+
	+
	+
	+

	Terpene
	-
	-
	+
	+

	T3PKS*
	-
	+
	+
	+

	REE
	-
	+
	-
	-


*T3PKS: Type III Polyketide synthase. NAPAA*：Non-alpha poly-amino acids like e-Polylysin
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Table S3 The results of conduct the COG category analysis of coding proteins about GX039T and reference strains of the genus Nocardioides.Strains:1，GXZ039T；2，Nocardioides plantarum NCIMB 12834T；3，Nocardioides dongxiaopingii S-1144T ；4 ，Nocardioides litoris 002-2T.
	Functional-Categories
	1
	2
	3
	4

	RNA processing and modification
	2
	2
	2
	2

	Chromatin structure and dynamics
	3
	2
	2
	2

	Energy production and conversion
	238
	244
	216
	225

	Cell cycle control, cell division, chromosome partitioning
	55
	55
	51
	53

	Amino acid transport and metabolism
	411
	345
	358
	326

	Nucleotide transport and metabolism
	96
	96
	91
	89

	Carbohydrate transport and metabolism
	222
	245
	256
	241

	Coenzyme transport and metabolism
	156
	143
	128
	145

	Lipid transport and metabolism
	233
	234
	224
	255

	Translation, ribosomal structure and biogenesis
	184
	185
	177
	191

	Transcription
	402
	378
	375
	367

	Replication, recombination and repair
	214
	192
	188
	203

	Cell wall/membrane/envelope biogenesis
	182
	197
	194
	197

	Cell motility
	25
	7
	18
	23

	Posttranslational modification, protein turnover, chaperones
	106
	103
	103
	103

	Inorganic ion transport and metabolism
	224
	222
	212
	225

	Secondary metabolites biosynthesis, transport and catabolism
	175
	184
	133
	183

	General function prediction only
	0
	0
	0
	0

	Function unknown
	655
	808
	787
	845

	Signal transduction mechanisms
	178
	199
	203
	198

	Intracellular trafficking, secretion, and vesicular transport
	82
	42
	63
	67

	Defense mechanisms
	101
	95
	82
	74

	Extracellular structures
	1
	0
	0
	1

	Nuclear structure
	0
	0
	0
	0

	Cytoskeleton
	2
	4
	2
	1



Table S4 Cellular fatty acid composition of GXZ039T and related strains.Strains:1，GXZ039T；2，Nocardioides plantarum NCIMB 12834T；3，Nocardioides dongxiaopingii S-1144T ；4 ，Nocardioides litoris 002-2T.TR, trace level (<1 %); ND, not detected.
	Fatty acids (%)
	1
	2
	3
	4

	C15:0
	ND
	TR
	1.3
	2.4

	C16:0
	2.1
	1.9
	2.0
	3.9

	C17:0
	ND
	2.9
	12.2
	6.9

	C17:0 10-methyl
	3.6
	9.6
	8.7
	4.8

	C18:0 10-methyl(TBSA)
	1.1
	12.4
	3.2
	3.5

	C17:1 ω6c
	11.6
	7.8
	5.5
	28.4

	C17:1 ω8c
	4.2
	6.4
	19.5
	20.4

	C18:1 ω9c
	1.4
	9.6
	9.5
	12.6

	iso-C15:0
	1.41
	3.6
	1.7
	TR

	iso-C16:0
	39.3
	20.1
	24.9
	31.7

	iso-C17:0
	TR
	11.1
	2.1
	TR

	anteiso-C15:0
	10.9
	ND
	ND
	ND

	anteiso-C17:0
	8.38
	1.1
	2.0
	TR
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Fig. S4  ε－PL standard curve determined by trypan blue detection
56
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Fig. S5 Polar lipids of GXZ039T. Polar lipids of strain separated by two-dimensional TLC and detected with molybdenum blue reagent (A), molybdenum blue reagent; (B), molybdophosphoric acid reagent; All data presented are from this study.
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