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Table S1 The distribution of biosynthetic gene clusters in Streptomyces sp. FIM95-F1. Biosynthetic gene clusters (%, proportion of gene similarity); CDPS, cyclodipeptide; NRPS, nonribosomal synthesized peptide; NRPS-like, NRPS-like fragment; T1PKS, Type I polyketide synthase; T2PKS, Type II polyketide synthase; 
	Cluster 
	Type
	Start
	End
	Similar  Cluster
	Similarity(%)

	cluster1
	CDPS
	385909
	406656
	bicyclomycin
	100

	cluster2
	NRPS
	432167
	501575
	coelichelin
	90

	cluster3
	NRPS-like
	561882
	602556
	BD-12
	67

	cluster4
	T1PKS
	720017
	865612
	niphimycins C-E
	87

	cluster5
	T1PKS
	1037103
	1167397
	nigericin
	100

	cluster6
	T1PKS
	1303280
	1377594
	efomycin K-L
	87

	cluster7
	hserlactone
	1558694
	1579453
	daptomycin
	3

	cluster8
	butyrolactone
	1589948
	1600881
	-
	-

	cluster9
	T1PKS
	1773580
	1821322
	-
	-

	cluster10
	NRPS
	1910469
	1988963
	cadaside A / cadaside B
	19

	cluster11
	other
	1990444
	2032532
	mitomycin
	20

	cluster12
	lanthipeptide
	2037589
	2059781
	steffimycin D
	16

	cluster13
	terpene
	2243902
	2267861
	hopene
	76

	cluster14
	betalactone
	2436074
	2468509
	-
	-

	cluster15
	T2PKS
	2542605
	2615121
	kanamycin
	9

	cluster16
	bacteriocin
	2844817
	2854470
	-
	-

	cluster17
	siderophore
	3015387
	3026513
	ficellomycin
	3

	cluster18
	NRPS-like
	3635269
	3678032
	echoside A / echoside B / echoside C / echoside D / echoside E
	100

	cluster19
	terpene
	3867786
	3891457
	carotenoid
	63

	cluster20
	siderophore
	4193404
	4204891
	desferrioxamin B
	100

	cluster21
	terpene
	5209773
	5230212
	geosmin
	100

	cluster22
	ladderane
	5445506
	5544923
	atratumycin
	60

	cluster23
	indole
	5826491
	5847637
	5-isoprenylindole-3-carboxylate β-D-glycosyl ester
	61

	cluster24
	NRPS
	6047493
	6090744
	ochronotic pigment
	75

	cluster25
	ladderane
	6135083
	6176325
	atratumycin
	31

	cluster26
	T1PKS
	6337412
	6519053
	mediomycin A
	59

	cluster27
	terpene
	7007373
	7027236
	-
	-

	cluster28
	ectoine
	7496731
	7507136
	ectoine
	100

	cluster29
	siderophore
	7676107
	7730329
	apoptolidin
	25

	cluster30
	NRPS
	7950648
	7995720
	mildiomycin
	11

	cluster31
	lanthipeptide
	8112303
	8134925
	lipopolysaccharide
	8

	cluster32
	T1PKS
	8236764
	8319095
	piericidin A1 
	50

	cluster33
	terpene
	8498545
	8518252
	pristinol
	100

	cluster34
	terpene
	8620978
	8641128
	2-methylisoborneol
	100

	cluster35
	NRPS
	8810989
	8927023
	meridamycin
	55

	cluster36
	NRPS
	8988049
	9029988
	-
	-

	cluster37
	hglE-KS
	9066261
	9118086
	leinamycin
	2

	cluster38
	bacteriocin
	9123608
	9133827
	-
	-

	cluster39
	NRPS
	9136700
	9212567
	surugamide A / surugamide D
	19

	cluster40
	terpene
	9242747
	9264397
	atolypene A / atolypene B
	29

	cluster41
	terpene
	9394334
	9441893
	rustmicin
	20

	cluster42
	NRPS
	9666662
	9718239
	mycotrienin I
	7


Table S2. Deduced functions of ORFs in the scopafungin biosynthetic gene cluster
	Gene
	Product size (aa)
	Protein homolog
	Identity/Similarity (%)
	Proposed function
	Accession no.

	spf1
	716
	‒
	100/100
	xanthine dehydrogenase family protein molybdopterin-binding subunit
	WP_086710774.1

	spf2
	177
	‒
	99/100
	ferritin-like domain-containing protein
	WP_059145604.1

	spf3
	234
	‒
	98/99
	pentapeptide repeat-containing protein
	WP_161558763.1

	spf4
	125
	‒
	99/99
	hypothetical protein
	WP_143670498.1

	spf5
	288
	Npm22
	97/98
	AraC family transcriptional regulator
	AUO16420.1

	spf6
	478
	Npm21
	98/99
	amino acid transporter
	AUO16419.1

	spf7
	267
	Npm20
	97/99
	4-guanidinobutyramide hydrolase
	AUO16418.1

	spf8
	261
	Npm19
	97/98
	GntR family transcriptional regulator
	AUO16417.1

	spf9
	96
	Npm17
	61/61
	AcrR family DNA-binding transcriptional regulator
	AUO16415.1

	spf10
	169
	Npm16
	98/100
	mini-circle protein
	AUO16414.1

	spf11
	229
	Npm15
	86/89
	class I SAM-dependent methyltransferase
	AUO16413.1

	spf12
	93
	Npm14
	93/92
	XRE family transcriptional regulator
	AUO16412.1

	spf13
	101
	Npm14
	94/99
	XRE family transcriptional regulator
	AUO16412.1

	spf14
	426
	Npm13
	99/99
	membrane protein
	AUO16411.1

	spf15
	169
	Npm12
	92/94
	hypothetical protein
	AUO16410.1

	spf16
	261
	‒
	98/99
	hydrolase
	MYU09955.1

	spf17
	135
	Npm11
	100/100
	endoribonuclease L-PSP
	AUO16409.1

	spf18
	126
	‒
	99/100
	helix-turn-helix transcriptional regulator
	WP_208520170.1

	spf19
	294
	Npm9
	97/98
	alpha/beta fold hydrolase
	AUO16407.1

	spf20
	201
	Npm8
	98/99
	TetR/AcrR family transcriptional regulator
	AUO16406.1

	spf21
	349
	Npm7
	97/97
	4-guanidinobutyryl-CoA:ACP acyltransferase
	AUO16405.1

	spf22
	478
	Npm6
	99/99
	4-guanidinobutanoate:CoA ligase
	AUO16404.1

	spfA
	2300
	NpmA
	99/99
	polyketide synthase: Loading module (ACP); module 1(KS-AT-DH-ER-KR-ACP)
	AUO16423.1

	spfI
	2584
	NpmI
	99/99
	polyketide synthase: module 20 (KS-AT-DH-KR-KR-ACP-TE)
	AUO16403.1

	spfH
	3454
	NpmH
	99/99
	polyketide synthase: module 18 (KS-AT-KR-ACP); module 19 (KS-AT-DH-KR-ACP)
	AUO16422.1

	spfG
	3205
	NpmG
	99/99
	polyketide synthase: module 16 (KS-ATp-KR-ACP); module 17 (KS-ATa-KR-ACP)
	AUO16402.1

	spfF
	8274
	NpmF
	99/99
	polyketide synthase: module 11 (KS-ATa-KR-ACP); module 12 (KS-ATa-KR-ACP); module 13 (KS-ATa-DH-ACP); module 14 (KSATp-KR-ACP); module 15 (KS-ATa-DH-ER-KR-ACP)
	AUO16401.1

	spfE
	4747
	NpmE
	97/98
	polyketide synthase: module 8 (KS-ATa-KR-ACP); module 9 (KS-ATa-KRACP);module 10 (KS-ATa-KR-ACP)
	AUO16400.1

	spfD
	3376
	NpmD
	98/98
	polyketide synthase: module 6 (KS-ATa-DH-KR-ACP); module 7 (KS-ATp-KR-ACP)
	AUO16399.1

	spfC
	3462
	NpmC
	98/98
	polyketide synthase: module 4 (KS-ATp-KR-ACP); module 5 (KS-ATa-DHKR-ACP)
	AUO16398.1

	spfB
	3947
	NpmB
	98/98
	polyketide synthase: module 2 (KS-ATp-DH-KR-ACP); module 3 (KS-ATp-DH-ER-KR-ACP)
	AUO16397.1

	spf23
	68
	Npm5
	97/100
	ferredoxin
	AUO16396.1

	spf24
	400
	Npm4
	100/100
	cytochrome P450
	AUO16421.1

	spf25
	133
	‒
	97/97
	transposase
	RLV77507.1

	spf26
	118
	‒
	97/100
	transposase
	AGI88198.1

	spf27
	69
	Npm3
	79/82
	cytochrome P450
	AUO16395.1

	spf28
	368
	Npm3
	93/94
	cytochrome P450
	AUO16395.1

	spf29
	620
	‒
	99/99
	ABC transporter ATP-binding protein/permease
	WP_086709545.1

	spf30
	146
	‒
	99/99
	MarR family transcriptional regulator
	WP_211121748.1

	spf31
	246
	‒
	100/100
	L,D-transpeptidase family protein
	WP_059142819.1

	spf32
	634
	‒
	99/99
	ABC transporter ATP-binding protein/permease
	WP_086709544.1

	spf33
	539
	‒
	99/100
	ABC transporter ATP-binding protein/permease
	WP_059142821.1

	spf34
	263
	‒
	99/99
	metal-dependent hydrolase
	WP_137969063.1

	spf35
	842
	‒
	99/99
	DEAD/DEAH box helicase
	BBJ38480.1

	spf36
	304
	‒
	99/99
	acyl-CoA thioesterase II
	WP_210566740.1

	spf37
	320
	‒
	100/100
	DUF6397 family protein
	WP_059142825.1

	spf38
	134
	‒
	100/100
	roadblock/LC7 domain-containing protein
	WP_059142826.1

	spf39
	138
	‒
	99/98
	PPOX class F420-dependent oxidoreductase
	WP_093467494.1

	spf40
	397
	‒
	99/100
	zinc-dependent alcohol dehydrogenase
	WP_125755345.1

	spf41
	172
	‒
	100/100
	roadblock/LC7 domain-containing protein
	WP_059142829.1


Table S3 Proposed configurations of the scopafungin backbone by comparison analysis of the ketoreductase (KR) core regions between spf gene cluster and nmp gene cluster by bioinformatic method
	spf gene cluster
	nmp gene cluster (Hu et al., 2018) 

	module
	domaina
	type of KR
	“RS” system
	module
	domaina
	type of KR
	“RS” system

	2
	KR2/DH2/ER1(ER3)
	B1
	38S
	2
	KR2/DH2/ER1(ER3)
	B1
	38S

	3
	KR3/DH3/ER3
	B1
	36S
	3
	KR3/DH3/ER3
	B1
	36S

	4
	KR4
	B1
	34S,35R
	4
	KR4
	B1
	34S,35R

	7
	KR7
	B1
	28S,29R
	7
	KR7
	B1
	28S,29R

	8
	KR8
	A1
	27R
	8
	KR8
	A1
	27R

	9
	KR9
	B1
	25S
	9
	KR9
	B1
	25S

	10
	KR10
	A1
	23R
	10
	KR10
	A1
	23R

	11
	KR11
	B1
	21R
	11
	KR11
	B1
	21R

	12
	KR12
	A1
	19S
	12
	KR12
	A1
	19S

	14
	KR14
	B1
	14S,15R
	14
	KR14
	B1
	14S,15R

	16
	KR16
	A1
	10R,11S
	16
	KR16
	A1
	10R,11S

	17
	KR17
	B1
	9S
	17
	KR17
	B1
	9S

	18
	KR18
	B1
	6S,7R
	18
	KR18
	B1
	6S,7R

	20
	KR20a
	B1
	2R,3R
	20
	KR20a
	B1
	2R,3R


Note: a Module 2 lacks an ER domain. The function is supposed to provide an ER in the neighboring module.
Table S4 Deduced gene functions of Cluster1
	Gene ID
	Identity（%）
	Coverage（%）
	Subject gene
	Function

	gene0407
	99.7
	100
	WP_086707161.1
	abortive phage infection protein

	gene0408
	99.3
	100
	WP_210566858.1
	hypothetical protein

	gene0409
	98.9
	78
	WP_260613371.1
	zinc-binding dehydrogenase

	gene0410
	100
	100
	WP_210566857.1
	PaaI family thioesterase

	gene0411
	98.7
	100
	WP_059144420.1
	helix-turn-helix transcriptional regulator

	gene0412
	98.3
	100
	WP_236669701.1
	hypothetical protein

	gene0413
	99.5
	100
	WP_107420658.1
	IS1380 family transposase

	gene0414
	99.5
	100
	WP_250846292.1
	MFS transporter

	gene0415
	99.6
	100
	WP_210566854.1
	tRNA-dependent cyclodipeptide synthase

	gene0416
	100
	100
	WP_063804879.1
	2OG-Fe(II) oxygenase family protein

	gene0417
	100
	100
	WP_059144416.1
	2OG-Fe(II) oxygenase family protein

	gene0418
	99.6
	100
	WP_125758572.1
	cytochrome P450

	gene0419
	99.6
	100
	WP_059144415.1
	2OG-Fe(II) oxygenase family protein 

	gene0420
	99.6
	100
	WP_185929908.1
	2OG-Fe(II) oxygenase family protein

	gene0421
	88.8
	100
	NED79282.1
	isopenicillin N synthase family oxygenase

	gene0422
	98.6
	80
	WP_210566849.1
	DUF4158 domain-containing protein


Table S5 Deduced gene functions of Cluster2

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene0442
	99.9
	100
	WP_059144396.1
	discoidin domain-containing protein

	gene0443
	98.4
	100
	WP_161558548.1
	acetylxylan esterase

	gene0444
	98.8
	100
	WP_137969391.1
	hypothetical protein

	gene0445
	99.7
	100
	WP_093467874.1
	TRAP transporter large permease subunit

	gene0446
	98.9
	100
	WP_093467872.1
	hypothetical protein

	gene0447
	99.7
	100
	WP_059144391.1
	hydantoinase

	gene0448
	99.8
	100
	WP_086705874.1
	FAD-dependent oxidoreductase

	gene0449
	99.7
	100
	WP_174893743.1
	LacI family transcriptional regulator

	gene0450
	97
	100
	WP_059144389.1
	hypothetical protein

	gene0451
	97.5
	100
	WP_185929721.1
	hypothetical protein

	gene0452
	84
	100
	WP_167525773.1
	hypothetical protein

	gene0453
	97.5
	100
	WP_086705876.1
	tannase/feruloyl esterase family alpha/beta hydrolase

	gene0454
	97.5
	99
	WP_161558559.1
	tannase/feruloyl esterase family alpha/beta hydrolase

	gene0455
	98.8
	100
	AJZ84144.1
	PHB depolymerase family esterase

	gene0456
	99.7
	100
	WP_086705879.1
	alpha/beta hydrolase-fold protein

	gene0457
	99.1
	100
	WP_086705880.1
	ABC transporter ATP-binding protein/permease

	gene0458
	99.5
	99
	WP_210566834.1
	non-ribosomal peptide synthetase

	gene0459
	99.2
	100
	WP_137969374.1
	ABC transporter ATP-binding protein/permease

	gene0460
	98.5
	100
	WP_210566833.1
	iron-siderophore ABC transporter substrate-binding protein

	gene0461
	97.9
	100
	WP_161558567.1
	ABC transporter

	gene0462
	99.7
	100
	WP_125756268.1
	iron chelate uptake ABC transporter family permease subunit

	gene0463
	99.7
	100
	KUL61238.1
	iron ABC transporter permease

	gene0464
	99.5
	100
	WP_086705883.1
	lysine N(6)-hydroxylase/L-ornithine N(5)-oxygenase family protein

	gene0465
	98.1
	100
	WP_093467829.1
	methionyl-tRNA formyltransferase

	gene0466
	97.3
	100
	WP_210566832.1
	ATP-dependent endonuclease

	gene0467
	99.7
	100
	WP_086709671.1
	LacI family transcriptional regulator

	gene0468
	99.6
	100
	WP_086709673.1
	Na+/H+ antiporter

	gene0469
	99.5
	100
	WP_059144438.1
	hypothetical protein

	gene0470
	99.2
	85
	WP_086709674.1
	hypothetical protein

	gene0471
	98.7
	100
	WP_086709675.1
	FAD-dependent oxidoreductase

	gene0472
	99.2
	100
	WP_210566829.1
	MFS transporter

	gene0473
	98.6
	100
	WP_086709677.1
	NAD(P)-dependent oxidoreductase

	gene0474
	97.1
	100
	WP_078646306.1
	hypothetical protein

	gene0475
	98.4
	100
	QTI91026.1
	acyl--CoA ligase

	gene0476
	99
	100
	WP_059144367.1
	hypothetical protein

	gene0477
	99.4
	100
	WP_210566826.1
	beta-ketoacyl synthase N-terminal-like domain-containing protein 

	gene0478
	96.5
	100
	WP_059144365.1
	phosphopantetheine-binding protein

	gene0479
	98.9
	100
	WP_078646301.1
	phosphopantetheine-binding protein

	gene0480
	100
	100
	WP_059144363.1
	fatty acid--CoA ligase family protein

	gene0481
	99.7
	100
	WP_161558590.1
	3-dehydroquinate synthase II

	gene0482
	99.6
	99
	WP_211121504.1
	2-amino-3,7-dideoxy-D-threo-hept-6-ulosonate synthase

	gene0483
	99
	100
	BBJ38117.1
	FMN reductase

	gene0484
	99.2
	99
	WP_137969339.1
	MFS transporter

	gene0485
	100
	100
	WP_059144359.1
	LysR family transcriptional regulator

	gene0486
	99.5
	100
	WP_210566824.1
	HAMP domain-containing histidine kinase

	gene0487
	100
	100
	KUL61236.1
	two-component system response regulator

	gene0488
	98.9
	100
	WP_260613321.1
	TetR/AcrR family transcriptional regulator

	gene0489
	99
	100
	WP_059144356.1
	SDR family NAD(P)-dependent oxidoreductase

	gene0490
	95.5
	100
	WP_086709686.1
	SDR family NAD(P)-dependent oxidoreductase

	gene0491
	98.6
	100
	WP_086709688.1
	hypothetical protein

	gene0492
	96.6
	93
	WP_211121508.1
	ABC transporter permease

	gene0493
	97.5
	100
	WP_161558597.1
	ATP-binding cassette domain-containing protein

	gene0494
	99.2
	100
	WP_210566821.1
	SGNH/GDSL hydrolase family protein

	gene0495
	98.6
	100
	WP_236670017.1
	glycoside hydrolase N-terminal domain-containing protein


Table S6 Deduced gene functions of Cluster3

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene0549
	99.7
	100
	WP_086708456.1
	hypothetical protein

	gene0550
	99.1
	100
	WP_125756116.1
	MerR family transcriptional regulator

	gene0551
	99.4
	100
	WP_059146645.1
	glycoside hydrolase family 127 protein

	gene0552
	98.6
	100
	WP_125761270.1
	hypothetical protein

	gene0553
	99.6
	100
	WP_086711313.1
	transporter substrate-binding domain-containing protein

	gene0554
	99.6
	100
	WP_211121581.1
	amino acid ABC transporter permease

	gene0555
	99.6
	100
	GDY48323.1
	ABC transporter

	gene0556
	86.6
	100
	WP_269785793.1
	hypothetical protein

	gene0557
	98.9
	100
	WP_086711315.1
	LacI family DNA-binding transcriptional regulator

	gene0558
	99
	100
	WP_086711317.1
	sigma-70 family RNA polymerase sigma factor

	gene0559
	99
	100
	WP_086711319.1
	hypothetical protein

	gene0560
	99.5
	100
	WP_086711321.1
	TetR/AcrR family transcriptional regulator

	gene0561
	98.6
	100
	WP_079059604.1
	zinc ribbon domain-containing protein

	gene0562
	98.8
	100
	WP_137969256.1
	acyl-CoA carboxylase subunit beta

	gene0563
	98.5
	100
	WP_125762229.1
	acyl-CoA carboxylase subunit epsilon

	gene0564
	97
	100
	QTI90154.1
	cobalamin-dependent protein

	gene0565
	99.3
	99
	WP_210567406.1
	biotin carboxylase N-terminal domain-containing protein

	gene0566
	99.3
	100
	WP_125755434.1
	macrolide 2'-phosphotransferase

	gene0567
	99.2
	100
	WP_250846446.1
	capreomycidine synthase

	gene0568
	99.6
	100
	WP_086705704.1
	non-ribosomal peptide synthetase

	gene0569
	99.7
	100
	WP_137969252.1
	arginine beta-hydroxylase, Fe(II)/alpha-ketoglutarate-dependent

	gene0570
	99.2
	100
	WP_228053779.1
	hypothetical protein

	gene0571
	99.4
	100
	WP_086705705.1
	Gfo/Idh/MocA family oxidoreductase

	gene0572
	97.5
	100
	WP_228053775.1
	NAD-dependent epimerase/dehydratase family protein

	gene0573
	99.5
	100
	WP_137969251.1
	PIG-L family deacetylase

	gene0574
	98.3
	100
	WP_161558658.1
	ATP-grasp domain-containing protein

	gene0575
	99.1
	100
	WP_086705706.1
	class I SAM-dependent methyltransferase

	gene0576
	99.1
	100
	WP_137969248.1
	glycosyltransferase family 2 protein

	gene0577
	99.6
	100
	WP_086705707.1
	GNAT family N-acetyltransferase

	gene0578
	99.8
	100
	WP_161558662.1
	hypothetical protein 

	gene0579
	100
	100
	WP_247204869.1
	helix-turn-helix transcriptional regulator

	gene0580
	97.8
	100
	 WP_228053773.1
	helix-turn-helix domain-containing protein

	gene0581
	97.5
	100
	WP_137969243.1
	hypothetical protein

	gene0582
	98.9
	100
	WP_137969241.1
	CocE/NonD family hydrolase

	gene0583
	99.6
	100
	WP_197049219.1
	ABC transporter ATP-binding protein/permease

	gene0584
	99
	100
	WP_161558668.1
	ABC transporter ATP-binding protein/permease


Table S7 Deduced gene functions of Cluster5

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene0889
	99.7
	100
	WP_086711183.1
	FAD-dependent monooxygenase

	gene0890
	99.6
	100
	KUL47164.1
	ABC transporter permease subunit

	gene0891
	99.2
	100
	WP_210566691.1
	alpha/beta fold hydrolase

	gene0892
	99.7
	100
	WP_161558880.1
	VWA domain-containing protein

	gene0893
	99.3
	100
	WP_059147560.1
	hypothetical protein

	gene0894
	99.4
	100
	BBJ38651.1
	TerD family protein

	gene0895
	99.1
	100
	WP_014057140.1
	BlaI/MecI/CopY family transcriptional regulator

	gene0896
	99
	100
	WP_086710022.1
	M56 family metallopeptidase

	gene0897
	98.2
	100
	WP_086710021.1
	DUF305 domain-containing protein

	gene0898
	95.7
	100
	WP_236670091.1
	hypothetical protein

	gene0899
	98.7
	100
	WP_093467334.1
	hypothetical protein

	gene0900
	96.9
	100
	WP_211121886.1
	hypothetical protein

	gene0901
	99.1
	100
	BBJ38658.1
	arsenate reductase family protein

	gene0902
	99.6
	98
	KUL47154.1
	AMP-binding protein

	gene0903
	99.4
	100
	WP_086710018.1
	M6 family metalloprotease domain-containing protein

	gene0904
	99.1
	100
	WP_137968941.1
	M28 family peptidase

	gene0905
	99
	100
	WP_086710017.1
	hypothetical protein

	gene0906
	92.6
	100
	WP_137968939.1
	type I polyketide synthase

	gene0907
	96.8
	100
	WP_137968938.1
	type I polyketide synthase

	gene0908
	96.1
	100
	WP_161558887.1
	type I polyketide synthase

	gene0909
	96.5
	100
	WP_093467323.1
	nuclear transport factor 2 family protein

	gene0910
	99.3
	100
	WP_014057125.1
	nuclear transport factor 2 family protein

	gene0911
	99.7
	100
	WP_059149498.1
	FAD-dependent oxidoreductase

	gene0912
	99
	100
	WP_063805057.1
	type I polyketide synthase

	gene0913
	99.2
	100
	WP_086708239.1
	acyl carrier protein

	gene0914
	99.5
	100
	WP_086708241.1
	cytochrome P450

	gene0915
	98.9
	100
	WP_059149495.1
	alpha/beta hydrolase

	gene0916
	99.2
	100
	WP_086708245.1
	type I polyketide synthase

	gene0917
	98.4
	100
	WP_210566674.1
	type I polyketide synthase

	gene0918
	98.7
	100
	WP_210566673.1
	type I polyketide synthase

	gene0919
	99.3
	100
	WP_210566672.1
	type I polyketide synthase

	gene0920
	98.7
	100
	WP_247204653.1
	type I polyketide synthase

	gene0921
	98.5
	100
	WP_247204652.1
	type I polyketide synthase

	gene0922
	99.6
	100
	WP_059144667.1
	methyltransferase domain-containing protein

	gene0923
	99.2
	100
	 WP_243981244.1
	AfsR/SARP family transcriptional regulator

	gene0924
	98.6
	100
	WP_237511269.1
	DUF5988 family protein

	gene0925
	98.7
	100
	WP_059144665.1
	Xaa-Pro dipeptidyl-peptidase

	gene0926
	99.6
	100
	WP_086708844.1
	class I SAM-dependent methyltransferase

	gene0927
	99.7
	100
	WP_125760229.1
	CapA family protein

	gene0928
	99.8
	100
	WP_210566669.1
	ATP-dependent Clp protease ATP-binding subunit

	gene0929
	99.7
	100
	WP_210567395.1
	PP2C family protein-serine/threonine phosphatase

	gene0930
	98.6
	100
	WP_161558901.1
	 RNA polymerase sigma factor SigJ

	gene0931
	99.7
	100
	WP_125758002.1
	FAD-dependent oxidoreductase

	gene0932
	99.7
	100
	WP_086710619.1
	aldehyde dehydrogenase family protein

	gene0933
	96.2
	100
	GDY47817.1
	ABC transporter permease subunit

	gene0934
	98.8
	100
	WP_125758004.1
	ABC transporter substrate-binding protein

	gene0935
	99.4
	100
	WP_125758006.1
	GNAT family N-acetyltransferase


Table S8 Deduced gene functions of Cluster6

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene1053
	99.3
	100
	WP_210566628.1
	NAD(P)/FAD-dependent oxidoreductase

	gene1054
	99.5
	100
	WP_086710944.1
	FAD-dependent monooxygenase

	gene1055
	99.6
	100
	WP_059148440.1
	DNA-formamidopyrimidine glycosylase family protein

	gene1056
	98.4
	100
	WP_250846497.1
	peroxidase family protein

	gene1057
	99.3
	100
	WP_137968820.1
	crotonyl-CoA carboxylase/reductase

	gene1058
	98
	100
	WP_161558979.1
	NDP-hexose 2,3-dehydratase family protein

	gene1059
	99.7
	100
	WP_059148438.1
	aldo/keto reductase

	gene1060
	99.6
	100
	KUL45159.1
	NAD(P)-dependent oxidoreductase

	gene1061
	98.7
	100
	WP_247204645.1
	response regulator transcription factor

	gene1062
	99.5
	100
	WP_086709973.1
	sensor histidine kinase

	gene1063
	99.5
	100
	WP_216342323.1
	ABC transporter permease

	gene1064
	99.6
	100
	WP_125759141.1
	ABC transporter ATP-binding protein

	gene1065
	99.4
	100
	WP_210566625.1
	dTDP-4-dehydrorhamnose 3,5-epimerase

	gene1066
	100
	100
	WP_059148433.1
	activator-dependent family glycosyltransferase

	gene1067
	99.6
	100
	WP_125759139.1
	alpha/beta fold hydrolase

	gene1068
	99.9
	100
	WP_086709972.1
	type I polyketide synthase

	gene1069
	98.9
	100
	WP_210566622.1
	type I polyketide synthase

	gene1070
	98.7
	100
	WP_210566621.1
	type I polyketide synthase

	gene1071
	96.2
	100
	WP_093467130.1
	type I polyketide synthase

	gene1072
	98.8
	100
	WP_125757994.1
	type I polyketide synthase

	gene1073
	99.6
	100
	WP_137968808.1
	dTDP-glucose 4,6-dehydratase

	gene1074
	99.6
	100
	WP_137970344.1
	glucose-1-phosphate thymidylyltransferase RfbA

	gene1075
	99.4
	100
	WP_086705780.1
	AAA family ATPase

	gene1076
	99.8
	100
	WP_125757988.1
	3-hydroxyacyl-CoA dehydrogenase

	gene1077
	99.7
	100
	WP_137968805.1
	beta-ketoacyl-ACP synthase 3

	gene1078
	99.7
	100
	WP_210566616.1
	lipase maturation factor family protein

	gene1079
	97.1
	100
	WP_137968803.1
	hypothetical protein

	gene1080
	99.7
	100
	WP_059145986.1
	cation-translocating P-type ATPase

	gene1081
	92.8
	100
	WP_282615712.1
	hypothetical protein

	gene1082
	99
	100
	KUL50740.1
	cation diffusion facilitator family transporter


Table S9 Deduced gene functions of Cluster13

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene1848
	99.6
	100
	KUL45955.1
	tyrosine-protein phosphatase

	gene1849
	99.2
	100
	WP_059148040.1
	serpin family protein

	gene1850
	99.1
	100
	WP_161559454.1
	aspartate aminotransferase family protein

	gene1851
	99.8
	100
	WP_210566390.1
	1-deoxy-D-xylulose-5-phosphate synthase

	gene1852
	99.7
	100
	WP_210566389.1
	flavodoxin-dependent (E)-4-hydroxy-3-methylbut-2-enyl-diphosphate synthase

	gene1853
	99.7
	100
	WP_093465971.1
	adenosyl-hopene transferase HpnH

	gene1854
	99.1
	100
	WP_059144337.1
	1-hydroxy-2-methyl-2-butenyl 4-diphosphate reductase

	gene1855
	99.2
	100
	WP_093465968.1
	squalene--hopene cyclase

	gene1856
	99.1
	100
	WP_093465966.1
	polyprenyl synthetase family protein

	gene1857
	99.6
	100
	WP_232546111.1
	hydroxysqualene dehydroxylase HpnE

	gene1858
	99
	100
	WP_137968216.1
	presqualene diphosphate synthase HpnD

	gene1859
	98
	100
	SEC88100.1
	squalene synthase HpnC

	gene1860
	99.5
	100
	WP_059144333.1
	WHG domain-containing protein

	gene1861
	39.4
	34
	GGR62242.1
	hypothetical protein

	gene1862
	96.5
	31
	WP_059144331.1
	hypothetical protein

	gene1863
	99
	100
	WP_143670264.1
	hypothetical protein

	gene1864
	99.6
	100
	KUL61648.1
	teichoic acid ABC transporter ATP-binding protein

	gene1865
	99
	100
	WP_230992722.1
	ABC transporter permease

	gene1866
	98.9
	100
	GDY46745.1
	glycosyltransferase

	gene1867
	99.6
	100
	WP_198279970.1
	CDP-alcohol phosphatidyltransferase family protein

	gene1868
	99.4
	100
	WP_211122867.1
	iron-containing alcohol dehydrogenase family protein

	gene1869
	99.6
	100
	WP_014056048.1
	phosphocholine cytidylyltransferase family protein


Table S10 Deduced gene functions of Cluster19

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene3249
	99.6
	100
	WP_093464398.1
	GntR family transcriptional regulator

	gene3250
	99.8
	100
	WP_059145298.1
	M1 family metallopeptidase

	gene3251
	99.3
	100
	WP_125761610.1
	LysR family transcriptional regulator

	gene3252
	98.1
	100
	WP_161560136.1
	hypothetical protein

	gene3253
	99.6
	100
	WP_086709847.1
	SDR family oxidoreductase

	gene3254
	99.6
	100
	WP_247204526.1
	SDR family oxidoreductase

	gene3255
	99.8
	97
	WP_201724648.1
	FAD-dependent oxidoreductase

	gene3256
	99.1
	100
	WP_059145302.1
	class I SAM-dependent methyltransferase

	gene3257
	99.5
	100
	WP_210565936.1
	lycopene cyclase family protein

	gene3258
	99.7
	100
	WP_086708104.1
	polyprenyl synthetase family protein

	gene3259
	98.6
	100
	WP_059145305.1
	phytoene desaturase

	gene3260
	99.7
	100
	WP_059145306.1
	phytoene/squalene synthase family protein

	gene3261
	99.4
	100
	WP_059145307.1
	DUF5914 domain-containing protein

	gene3262
	97.5
	100
	WP_137967256.1
	hypothetical protein

	gene3263
	99.5
	100
	KUL56713.1
	hypothetical protein

	gene3264
	100
	100
	WP_059145310.1
	hypothetical protein

	gene3265
	99.4
	99
	WP_086706113.1
	NUDIX domain-containing protein

	gene3266
	99.1
	100
	WP_059145312.1
	hypothetical protein

	gene3267
	99.5
	100
	WP_125757744.1
	HAD family phosphatase

	gene3268
	99.3
	100
	WP_086706115.1
	LLM class flavin-dependent oxidoreductase


Table S11 Deduced gene functions of Cluster21
	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene4495
	99.4
	100
	AQW51884.1
	hypothetical protein

	gene4496
	98.1
	100
	WP_165449174.1
	hypothetical protein

	gene4497
	99.5
	100
	WP_211124779.1
	uracil phosphoribosyltransferase

	gene4498
	100
	100
	WP_197049259.1
	LytR C-terminal domain-containing protein

	gene4499
	98.9
	100
	WP_014061825.1
	type II toxin-antitoxin system VapB family antitoxin

	gene4500
	99.6
	100
	WP_210565530.1
	SDR family oxidoreductase

	gene4501
	99.7
	98
	WP_059148215.1
	cytochrome P450

	gene4502
	99.2
	100
	WP_014061822.1
	BlaI/MecI/CopY family transcriptional regulator

	gene4503
	99.6
	100
	WP_059148213.1
	M56 family metallopeptidase

	gene4504
	98.6
	100
	WP_137966476.1
	TerB family tellurite resistance protein

	gene4505
	99.7
	100
	WP_059148211.1
	acyltransferase family protein

	gene4506
	99.8
	100
	WP_210567261.1
	terpene synthase family protein 

	gene4507
	99.5
	100
	WP_059148210.1
	amidase

	gene4508
	99
	100
	WP_210565529.1
	FAD-dependent oxidoreductase

	gene4509
	99.3
	100
	WP_093462996.1
	SRPBCC family protein

	gene4510
	99.2
	100
	WP_059148208.1
	IclR family transcriptional regulator C-terminal domain-containing protein

	gene4511
	99.4
	100
	WP_125761103.1
	PP2C family protein-serine/threonine phosphatase

	gene4512
	99.5
	100
	WP_086706397.1
	NADP-specific glutamate dehydrogenase

	gene4513
	99.2
	100
	WP_059148207.1
	ABC transporter ATP-binding protein


Table S12 Deduced gene functions of Cluster26

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene5473
	99.6
	100
	WP_086706834.1
	deoxyribose-phosphate aldolase

	gene5474
	99.6
	100
	WP_059142140.1
	5-deoxy-glucuronate isomerase

	gene5475
	99.8
	100
	WP_086706833.1
	3D-(3,5/4)-trihydroxycyclohexane-1,2-dione acylhydrolase (decyclizing)

	gene5476
	99.8
	100
	WP_059142142.1
	CoA-acylating methylmalonate-semialdehyde dehydrogenase

	gene5477
	99.3
	100
	WP_059142143.1
	hypothetical protein

	gene5478
	99.3
	100
	WP_079059124.1
	hypothetical protein

	gene5479
	95.6
	100
	WP_216345113.1
	FUSC family protein

	gene5480
	99.6
	100
	WP_086707326.1
	alpha/beta fold hydrolase

	gene5481
	99.8
	100
	WP_059142147.1
	LuxR family transcriptional regulator

	gene5482
	99.5
	100
	WP_125757586.1
	response regulator transcription factor

	gene5483
	98.5
	100
	WP_161561286.1
	sensor histidine kinase

	gene5484
	99.4
	100
	AJZ85687.1
	hypothetical protein

	gene5485
	99.4
	100
	MCG0289249.1
	PH domain-containing protein

	gene5486
	99.8
	100
	WP_210565256.1
	PH domain-containing protein

	gene5487
	98.4
	100
	WP_247204405.1
	type I polyketide synthase

	gene5488
	95.7
	100
	WP_137965825.1
	type I polyketide synthase

	gene5489
	98.8
	100
	WP_210565254.1
	type I polyketide synthase

	gene5490
	99.8
	100
	WP_125757982.1
	type I polyketide synthase

	gene5491
	99.6
	100
	WP_210565252.1
	type I polyketide synthase

	gene5492
	99.1
	100
	WP_210565251.1
	type I polyketide synthase

	gene5493
	98.7
	100
	WP_086706735.1
	type I polyketide synthase

	gene5494
	98
	100
	WP_247204404.1
	type I polyketide synthase

	gene5495
	98.8
	100
	WP_210565249.1
	type I polyketide synthase

	gene5496
	97.1
	100
	WP_086710442.1
	hypothetical protein

	gene5497
	99
	100
	WP_059145633.1
	hypothetical protein

	gene5498
	87.5
	76
	KUL53767.1
	hypothetical protein

	gene5499
	87.3
	99
	MYU10421.1
	recombinase family protein

	gene5500
	85.5
	98
	MBL1119211.1
	tetratricopeptide repeat protein

	gene5501
	53.7
	99
	WP_052869418.1
	helix-turn-helix domain-containing protein

	gene5502
	87.5
	100
	MBL1119212.1
	DUF397 domain-containing protein

	gene5503
	80.8
	100
	WP_283886863.1
	tetratricopeptide repeat protein

	gene5504
	94.5
	100
	WP_281154697.1
	Tn3 family transposase

	gene5505
	99.6
	100
	WP_086705898.1
	helix-turn-helix transcriptional regulator

	gene5506
	98.5
	100
	WP_125757763.1
	DUF397 domain-containing protein

	gene5507
	99.6
	100
	WP_093461881.1
	ACP S-malonyltransferase

	gene5508
	98.1
	100
	WP_232546389.1
	ABC transporter permease

	gene5509
	99.7
	100
	WP_137965815.1
	ATP-binding cassette domain-containing protein

	gene5510
	99
	100
	AEM87308.1
	thioesterase domain-containing protein

	gene5511
	99.7
	100
	WP_059145639.1
	class I adenylate-forming enzyme family protein


Table S13 Deduced gene functions of Cluster32

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene7095
	99.5
	100
	WP_086710037.1
	TetR/AcrR family transcriptional regulator

	gene7096
	99.5
	100
	WP_086710036.1
	SDR family NAD(P)-dependent oxidoreductase

	gene7097
	73.4
	92
	WP_250732548.1
	cation transporter

	gene7098
	91.6
	100
	WP_237511511.1
	NUDIX domain-containing protein

	gene7099
	100
	37
	WP_236669591.1
	hypothetical protein

	gene7100
	98.8
	100
	WP_119986106.1
	pyridoxamine 5'-phosphate oxidase family protein

	gene7101
	94.2
	93
	OXL26597.1
	hypothetical protein

	gene7102
	83
	74
	WP_086710607.1
	PLP-dependent aminotransferase family protein

	gene7103
	93.1
	100
	WP_119986369.1
	ISAzo13 family transposase

	gene7104
	92.3
	100
	WP_086880699.1
	helix-turn-helix domain-containing protein

	gene7105
	99
	100
	WP_260613789.1
	IS630 family transposase

	gene7106
	92.1
	100
	WP_086710607.1
	PLP-dependent aminotransferase family protein

	gene7107
	99.3
	100
	WP_059147541.1
	hypothetical protein

	gene7108
	96.8
	67
	RSS43869.1
	hypothetical protein

	gene7109
	99.8
	100
	WP_247204297.1
	LuxR family transcriptional regulator

	gene7110
	99.2
	96
	WP_059147547.1
	alpha/beta fold hydrolase

	gene7111
	99.5
	100
	WP_125758256.1
	MFS transporter

	gene7112
	99.5
	100
	WP_125758258.1
	NAD(P)H-binding protein

	gene7113
	100
	100
	WP_059147545.1
	phosphotransferase

	gene7114
	99.6
	100
	WP_210564692.1
	type I polyketide synthase

	gene7115
	99.5
	100
	WP_059149073.1
	type I polyketide synthase

	gene7116
	99.7
	100
	WP_059149072.1
	type I polyketide synthase

	gene7117
	99.7
	62
	WP_247204783.1
	type I polyketide synthase

	gene7118
	99.9
	100
	WP_210564691.1
	type I polyketide synthase

	gene7119
	99.1
	100
	WP_247204294.1
	type I polyketide synthase

	gene7120
	100
	100
	WP_059149108.1
	3-hydroxyacyl-CoA dehydrogenase family protein

	gene7121
	80.6
	100
	WP_018543409.1
	phosphopantetheine-binding protein

	gene7122
	99.7
	100
	WP_059149106.1
	acyl-CoA dehydrogenase family protein

	gene7123
	99.1
	100
	WP_210564690.1
	amino acid adenylation domain-containing protein

	gene7124
	98.9
	100
	WP_185930031.1
	hypothetical protein

	gene7125
	99.5
	100
	RSS38120.1
	trimeric intracellular cation channel family protein

	gene7126
	99.5
	100
	KUL43750.1
	amidohydrolase

	gene7127
	97.1
	100
	WP_210567458.1
	helix-turn-helix domain-containing protein

	gene7128
	90.4
	100
	WP_236256138.1
	hypothetical protein

	gene7129
	99.7
	96
	WP_236669632.1
	helix-turn-helix domain-containing protein

	gene7130
	99.2
	100
	WP_079059918.1
	DJ-1/PfpI family protein

	gene7131
	99.7
	100
	WP_059149093.1
	MFS transporter

	gene7132
	-
	-
	-
	-

	gene7133
	98.8
	100
	RSS39731.1
	MarR family transcriptional regulator

	gene7134
	99.1
	100
	QTI90738.1
	helix-turn-helix domain-containing protein

	gene7135
	95
	99
	WP_219621634.1
	hypothetical protein

	gene7136
	99.3
	100
	WP_161562961.1
	DJ-1/PfpI family protein


Table S14 Deduced gene functions of Cluster33

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene7301
	99.5
	100
	WP_059145476.1
	chorismate mutase

	gene7302
	99.4
	100
	WP_059145544.1
	GNAT family N-acetyltransferase

	gene7303
	99.6
	100
	WP_086708644.1
	acyl-CoA synthetase

	gene7304
	99.6
	100
	WP_086708645.1
	crotonase/enoyl-CoA hydratase family protein

	gene7305
	99.6
	100
	WP_210564463.1
	OB-fold nucleic acid binding domain-containing protein

	gene7306
	99.7
	100
	WP_210564462.1
	thiolase domain-containing protein

	gene7307
	99.4
	100
	WP_161562394.1
	thiolase domain-containing protein

	gene7308
	98.7
	100
	WP_014058747.1
	DUF397 domain-containing protein

	gene7309
	99.8
	100
	WP_086708649.1
	AMP-dependent synthetase/ligase

	gene7310
	99.7
	100
	WP_059145469.1
	pentalenene synthase

	gene7311
	99.8
	92
	WP_125758218.1
	AAA family ATPase

	gene7312
	99.5
	100
	WP_210564460.1
	AAA family ATPase

	gene7313
	99.4
	100
	WP_086708651.1
	hypothetical protein

	gene7314
	99.7
	100
	WP_079059498.1
	N-acetylmuramoyl-L-alanine amidase

	gene7315
	99.4
	100
	WP_137964398.1
	aminoglycoside phosphotransferase family protein

	gene7316
	98.8
	100
	WP_059145465.1
	hypothetical protein


Table S15 Deduced gene functions of Cluster34

	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene7403
	99.6
	100
	WP_059143908.1
	DUF899 domain-containing protein

	gene7404
	99.7
	100
	WP_059143907.1
	RNA polymerase subunit sigma-24

	gene7405
	99.2
	100
	WP_059143906.1
	YciI family protein

	gene7406
	98.1
	100
	WP_125757421.1
	hypothetical protein

	gene7407
	98.5
	100
	WP_059143904.1
	helix-turn-helix transcriptional regulator

	gene7408
	99.1
	100
	WP_059143903.1
	SDR family NAD(P)-dependent oxidoreductase

	gene7409
	99.4
	100
	WP_260613132.1
	Lrp/AsnC family transcriptional regulator

	gene7410
	99.7
	100
	WP_125757423.1
	FAD-dependent monooxygenase

	gene7411
	100
	100
	WP_059143900.1
	VOC family protein

	gene7412
	99.6
	100
	WP_063804865.1
	class I SAM-dependent methyltransferase

	gene7413
	99.7
	100
	WP_125757426.1
	2-methylisoborneol synthase

	gene7414
	98
	99
	WP_211127163.1
	cyclic nucleotide-binding domain-containing protein

	gene7415
	99.6
	100
	WP_086708870.1
	PhzF family phenazine biosynthesis protein

	gene7416
	99.4
	100
	WP_086708871.1
	low specificity L-threonine aldolase

	gene7417
	-
	-
	-
	-

	gene7418
	88.8
	48
	WP_076971813.1
	LysE family translocator

	gene7419
	99.5
	100
	WP_236669905.1
	hypothetical protein

	gene7420
	99.7
	100
	WP_079059339.1
	NAD(P)/FAD-dependent oxidoreductase

	gene7421
	98.7
	100
	WP_210564431.1
	RidA family protein

	gene7422
	99.5
	100
	WP_059143893.1
	DUF1028 domain-containing protein

	gene7423
	98.9
	99
	WP_197049072.1
	M20 family metallopeptidase

	gene7424
	99.7
	100
	WP_086708874.1
	MFS transporter


Table S16 Deduced gene functions of Cluster35
	Gene ID
	Identity(%)
	Coverage(%)
	Subject gene
	Function

	gene7586
	99.3
	100
	AJZ84535.2
	glycoside hydrolase family 9 protein

	gene7587
	85.7
	100
	AQW47591.1
	glycoside hydrolase

	gene7588
	99.7
	100
	WP_093469233.1
	argininosuccinate synthase

	gene7589
	99.5
	100
	WP_059144784.1
	discoidin domain-containing protein

	gene7590
	99.8
	100
	WP_059144783.1
	glycoside hydrolase family 13 protein

	gene7591
	99.6
	100
	WP_137964193.1
	carbohydrate ABC transporter permease

	gene7592
	99.6
	100
	WP_059144781.1
	sugar ABC transporter permease

	gene7593
	99.7
	100
	WP_059144780.1
	extracellular solute-binding protein

	gene7594
	99.7
	100
	WP_197049118.1
	LacI family transcriptional regulator

	gene7595
	98.5
	100
	WP_137964191.1
	DNA polymerase III subunit alpha

	gene7596
	99.4
	100
	KUL66904.1
	TetR family transcriptional regulator

	gene7597
	99.5
	100
	WP_210564375.1
	MFS transporter

	gene7598
	99
	99
	WP_125761282.1
	LysR family transcriptional regulator

	gene7599
	99.8
	100
	WP_210564374.1
	non-ribosomal peptide synthetase

	gene7600
	98.4
	100
	WP_210564373.1
	type I polyketide synthase

	gene7601
	99
	100
	WP_247204234.1
	type I polyketide synthase

	gene7602
	98.3
	100
	WP_247204233.1
	type I polyketide synthase

	gene7603
	99.7
	100
	RSS38922.1
	cytochrome P450

	gene7604
	99.3
	100
	WP_137964183.1
	hypothetical protein

	gene7605
	99.4
	100
	WP_086708146.1
	TIGR03618 family F420-dependent PPOX class oxidoreductase

	gene7606
	99.1
	99
	WP_125759695.1
	MFS transporter

	gene7607
	99.3
	100
	WP_086708142.1
	MarR family winged helix-turn-helix transcriptional regulator

	gene7608
	99.6
	100
	WP_059142542.1
	LysR family transcriptional regulator

	gene7609
	100
	100
	WP_260613340.1
	EamA family transporter

	gene7610
	99.4
	100
	WP_086708136.1
	hypothetical protein

	gene7611
	97.6
	100
	WP_156107381.1
	histidine kinase

	gene7612
	99.5
	100
	KUL65780.1
	LuxR family transcriptional regulator

	gene7613
	100
	100
	WP_197049006.1
	nucleotidyltransferase domain-containing protein

	gene7614
	97.7
	19
	WP_143670251.1
	hypothetical protein

	gene7615
	99.2
	100
	WP_125761029.1
	glycoside hydrolase family 127 protein

	gene7616
	99.1
	98
	WP_210564367.1
	class I SAM-dependent methyltransferase

	gene7617
	99.2
	100
	WP_247204229.1
	glycoside hydrolase 43 family protein

	gene7618
	95.7
	100
	WP_086711169.1
	right-handed parallel beta-helix repeat-containing protein

	gene7619
	98.7
	100
	WP_208522403.1
	FAD-dependent monooxygenase

	gene7620
	99.4
	100
	WP_078638722.1
	MarR family transcriptional regulator

	gene7621
	97.4
	100
	WP_208522402.1
	SRPBCC domain-containing protein


