	Category
	Data

	Length
	6 582 090

	GC%
	45.9%

	Contigs
	268

	Scaffolds
	26

	CDS
	6140

	rRNA
	3

	tRNA
	53

	Misc RNA
Pseudo genes
	4
126


Table 1: Genome features of Paenibacillus 32

	Strain tested
	32
	DSM29
	BLR
	PolE
	Strain tested
	32
	DSM29
	BLR
	PolE

	Gram- bacteria
	
	
	
	
	Gram+ bacteria
	
	
	
	

	PAO1
	+
	0
	++
	++
	Staphylococcus aureus CIP53154
	+++
	++
	+
	++

	Pseudomonas aeruginosa hospital BM0200
	0
	0
	++
	++
	Staphylococcus aureus ATCC25823
	+++
	++
	+
	+

	Pseudomonas aeruginosa hospital BM202
	0
	0
	++
	+++
	Staphylococcus aureus IUT
	+++
	+++
	+
	+

	Pseudomonas aeruginosa hospital BM203
	+
	0
	++
	+++
	Staphylococcus aureus hospital D4JB
	+++
	ND
	0
	0

	Pseudomonas aeruginosa hospital BM204
	+
	0
	++
	++
	Staphylococcus aureus hospital AJU
	+++
	ND
	0
	0

	Pseudomonas aeruginosa hospital BM207
	0
	0
	+++
	++
	Staphylococcus aureus cystic fibrosis RABY
	+++
	ND
	0
	0

	Pseudomonas aeruginosa hospital BM215 (colistin resistant)
	0
	0
	0
	0
	Staphylococcus aureus MRSA
	+++
	ND
	0
	0

	Pseudomonas aeruginosa hospital BM217 (colistin resistant)
	0
	0
	0
	+++
	Staphylococcus saprophyticus
	+++
	+++
	++
	+++

	Achromobacter sp.
	0
	0
	+
	ND
	Bacillus cereus
	+++
	+++
	0
	0

	Pseudomonas stutzeri
	+++
	+++
	++
	+++
	Bacillus megatherium
	+++
	++
	++
	ND

	Serratia marcescens BM009
	0
	0
	0
	0
	Bacillus subtilis
	+++
	+++
	++
	++

	Serratia marcescens CIP5765
	+
	0
	0
	0
	Enterococcus faecalis
	+++
	+++
	0
	0

	Providencia stuartii
	0
	0
	0
	0
	Micrococcus luteus
	+++
	++
	+
	++

	Proteus vulgaris
	0
	0
	0
	0
	Listeria innuoca
	++
	++
	0
	0

	Proteus morganii
	0
	0
	0
	0
	Fungi
	
	
	
	

	Proteus mirabilis
	+
	+
	0
	0
	Candida albicans
	++
	++
	0
	0

	Citrobacter freundii
	+++
	+++
	+++
	++
	Saccharomyces cerevisiae
	++
	0
	0
	0

	Enterobacter cloacae
	+
	++
	++
	++
	Issatchenkia orientalis DSM6128
	++
	+
	0
	++

	Escherichia coli
	0
	0
	++
	++
	Fusarium oxysporum
	+++
	ND
	0
	ND

	Escherichia coli K12
	++
	+
	++
	++
	Fusarium solanii
	+++
	ND
	0
	ND

	Hafnia alvei
	+++
	0
	0
	+
	
	
	
	
	

	Klebsiella pneumoniae
	++
	+
	++
	++
	
	
	
	
	

	Salmonella anatum
	++
	+
	++
	++
	
	
	
	
	

	Salmonella enteritidis
	+++
	+
	++
	+++
	
	
	
	
	

	Salmonella enteritidis CIP7052
	+
	+
	++
	ND
	
	
	
	
	

	Shigella flexneri
	++
	++
	++
	+++
	
	
	
	
	

	Shigella sonnei
	++
	++
	++
	+++
	
	
	
	
	


Table 2: Comparative in vitro antimicrobial activity profile of Paenibacillus culture supernatants. Inhibition scores against 40 target pathogens compared alongside pure polymyxin E (PolE, 5 µg). 0 = no activity, + = inhibition diameter <0.6 cm, ++ = inhibition <1.2 cm, +++ = inhibition >1.2 cm and ND = not determined.






	
	Bacterial strains

	Type
	DMS29
	P. alvei 32
	B-LR

	NRPS Paenialvin
	100
	99.98
	100

	NRPS Polymyxin
	100
	97
	100

	NRPS pellasoren/pellasoren B
	100
	99.94
	99.98

	NRPS
	100
	100
	100

	NRPS
	100
	99.92
	100

	NRPS
	100
	100
	100

	NRPS
	100
	53
	100

	NRPS
	100
	100
	100

	NRPS
	0
	0
	100

	NRPS-PKS
	100
	99.9
	100

	NRPS-PKS
	100
	100
	100

	NRPS-PKS
	100
	100
	100

	lanthipeptide
	100
	99.96
	100

	Resorcinol-Ranthipeptide
	100
	100
	100

	Proteusin
	100
	99.59
	100

	RIPP-like
	100
	100
	100

	RIPP-like
	100
	100
	100

	Cyclic lactone autoinducer
	100
	100
	100

	Cyclic lactone autoinducer
	100
	100
	100

	Cyclic lactone autoinducer
	100
	0
	100

	Cyclic lactone autoinducer
	100
	100
	100

	Cyclic lactone autoinducer
	100
	100
	100

	Cyclic lactone autoinducer
	100
	100
	100

	Terpene Precursor
	100
	100
	100

	total
	23
	22
	24



Table 3: A) Conservation and physical completeness of Biosynthetic Gene Clusters (BGCs) across Paenibacillus alvei strains. Comparative heatmap of predicted secondary metabolite BGCs in the environmental isolates P. alvei 32 and B-LR, assessed against the reference type strain DSM 29. The numerical values inside each cell represent the percentage of sequence identity (%ID) obtained via BLAST alignment. The cell background color denotes the physical completeness of the cluster based on alignment query coverage: blue cells indicate a structurally complete and conserved cluster (coverage > 90%); orange cells indicate a truncated or highly fragmented cluster (coverage between 10% and 89%); and white cells denote the complete absence of the corresponding BGC (coverage 0%).

	PAENIB_v1_40105
Adenylation domains
	Key amino acid of binding pocket
	Putative substrate

	
	235
	236
	239
	278
	299
	301
	322
	330
	331
	

	N°1
	D
	A
	W
	F
	L
	G
	H
	V
	V
	Leu/Ile

	N°2
	D
	L
	F
	N
	N
	A
	L
	T
	Y
	Ala

	N°3
	D
	A
	W
	F
	L
	G
	H
	V
	V
	Leu/Ile

	PAENIB_v1_40106
Adenylation domains
	Key amino acid of binding pocket
	Putative substrate

	
	235
	236
	239
	278
	299
	301
	322
	330
	331
	

	N°4
	D
	A
	L
	T
	M
	G
	A
	T
	I
	Phe

	N°5
	D
	A
	F
	F
	L
	G
	V
	T
	F
	Leu/Ile

	N°6
	D
	V
	E
	N
	I
	G
	A
	I
	T
	Lys

	N°7
	D
	A
	W
	F
	L
	G
	H
	V
	V
	Leu/Ile

	PAENIB_v1_40107
Adenylation domains
	Key amino acid of binding pocket
	Putative substrate

	
	235
	236
	239
	278
	299
	301
	322
	330
	331
	

	N°8
	D
	A
	W
	F
	L
	G
	N
	V
	V
	Leu/Ile

	N°9
	D
	A
	F
	T
	W
	G
	G
	T
	F
	Val

	PAENIB_v1_40108
Adenylation domains
	Key amino acid of binding pocket
	Putative substrate

	
	235
	236
	239
	278
	299
	301
	322
	330
	331
	

	N°10
	D
	A
	E
	N
	I
	G
	T
	V
	S
	Lys

	N°11
	D
	A
	W
	F
	L
	G
	H
	V
	V
	Leu/Ile

	N°12
	D
	F
	W
	N
	I
	G
	M
	V
	H
	Thr

	PAENIB_v1_40109
Adenylation domains
	Key amino acid of binding pocket
	Putative substrate

	
	235
	236
	239
	278
	299
	301
	322
	330
	331
	

	N°13
	D
	A
	W
	F
	L
	G
	H
	V
	V
	Leu/Ile

	N°14
	D
	V
	W
	H
	M
	S
	L
	I
	D
	Ser

	N°15
	D
	A
	E
	N
	I
	G
	T
	V
	I
	Lys

	N°16
	D
	A
	E
	N
	I
	G
	T
	V
	I
	Lys



Table 4: In silico active center pocket signatures of cluster 6.2 adenylation domains.
Extracted 10-amino acid catalytic code configurations and correlated amino acid substrate selection trends derived from the five core NRPS assembly genes.

