Table S1: Primers for putative novel resistance genes
	Primers
	Sequences (5′ to 3′)
	Product size

	rphB-like -XbaI-F

rphB-like -BamHI-R

bla-KHM-1-like-XbaI-F

bla-KHM-1-like-BamHI-R

bla-EBR-1 - like -XbaI-F

bla-EBR-1 - like -BamHI-R

bla-BIC-1-like -XbaI-F

bla-BIC-1-like -BamHI-R

bla-MIR-1- like -XbaI-F

bla-MIR-1- like -BamHI-R

bla-ACI-1- like -XbaI-F

bla-ACI-1- like -BamHI-R

fosB2-like XbaI-F

fosB2-like -BamHI-R

fomB-like-XbaI-F

fomB-like-BamHI-R

ermD-like-XbaI-F

ermD-like-BamHI-R

	GCTCTAGAATGAGTTTTATGGTTCTCAGTTTCC
CGGGATCCCTACAACGACAAGATTTCAATATAT
GCTCTAGAATGCTCGTGGCTGAACGTTATGAG
CGGGATCCCTACACTCGTTTACATGGTATGGAT
GCTCTAGAATGGGCAAATTGGATTTTGATGTA
CGGGATCCTCACATGGTAACCTGACCGGCCGGC
GCTCTAGAATGAAGGTGGGCCTGAGTACGTATA
CGGGATCCTTATGCTTCTTCCCAAAATCGGCGC
GCTCTAGAATGGCTTTTCAGAAACCAACTGGAAC
CGGGATCCTTATTTGGCGCCCTGAATGGTTGCAA
GCTCTAGAATGAATGATTGGAAGCAAGCTTGGT
CGGGATCCTTAACTTAAATCCCGCTTCGATAAC
GCTCTAGAAGTGTTTCCAGACCAGGCTGC
CGGGATCCATGAATTATCTGATTCATTTTT
GCTCTAGAATGCTTGAAGGTGAAGTTTCACCGGG
CGGGATCCTCAATGACGATCACGGTCAGCGTCG
GCTCTAGAATGAAGGTTGGATTTATCGGAACCG
CGGGATCCTTAATATTGTTGCCGGTTAATTTC
	537bp



678bp



616bp



774bp



660bp



993bp



1143bp



945bp



846bp



	aph(3')-Ia-like-XbaI-F

	GCTCTAGAATGCATACTACCCGTGCCAAAGATTC
	903bp

	aph(3')-Ia-like-BamHI-R

	CGGGATCCCTAACCTTTTACCGCACCAATCGTAA
	

	fosB8-ORF-NdeI-F
	CATATGGTGAATATACAGGGAATTAATC
	420bp

	fosB8-ORF-XhoI-R
	CTCGAGTTACGTATAAAAAGTCATATG
	





[bookmark: _Hlk143285740]Table S2. Antibiotics resistance phenotype of Paenibacillus illinoisensis WP77 (μg/ml).
	antibiotics
	MIC
	antibiotics
	MIC
	antibiotics
	MIC

	Chloramphenicol
	2
	Erythromycin
	256
	Kanamycin
	256

	Florfenicol
	4
	Tigecycline
	128
	Clarithromycin
	128

	Ciprofloxacin
	0.5
	Cefepime
	64
	Spectinomycin
	64

	Fosfomycin
	512
	[bookmark: _Hlk136459257]Ceftazidime
	256
	Streptomycin
	16

	Levofloxacin
	1
	Cefuroxime
	256
	Neomycin
	64

	Tetracycline
	0.5
	Aztreonam
	256
	Azithromycin
	1

	Minocycline
	0.5
	[bookmark: _Hlk143286726]Ampicillin
	>1024
	Ribostamycin
	128

	Gentamicin
	2
	Imipenem
	0.5
	[bookmark: _Hlk136459159]Tobramycin
	128

	Rifampicin
	4
	Meropenem
	0.25
	Cefotaxime
	128

	Amikacin
	128
	[bookmark: _Hlk143286971]Trimethoprim
	256
	
	




	Antibiotics resistance pattern
	Putative novel resistance genes
	Length 
(bp)
	Identity 
(%)
	Observed resistance phenotypesb
	GenPept accession no. of closest homologue

	Rifamycin:
	rphB-like
	2622
	75.59
	—a
	APB03222 [ rphB]

	β-lactams:
	bla-KHM-1-like
	765
	72.73
	—
	BAS21717 [ bla-KHM-1]

	
	bla-EBR-1 - like
	720
	56.52
	—
	AAN32638 [ bla-EBR-1]

	
	bla-BIC-1-like
	870
	64.71
	—
	QCH41449 [bla-BIC-1]

	
	bla-MIR-1- like
	1251
	58.82
	—
	AAD22636 [bla-MIR-1]

	
	bla-ACI-1- like
	711
	58.82
	—
	PAK18922 [bla-ACI-1]

	Fosfomycin:
	fosB2-like [fosB8]
	417
	64.23
	Fosfomycin
	AAT33228 [FosA5]

	
	fomB-like
	897
	60.00
	—
	BAA32494 [FomB]

	Macrolides:
	ermD- like
	843
	62.50
	—
	AAA22599 [ErmD]

	Aminoglycosides:
	aph(3')-Ia-like
	900
	69.23
	—
	AEP39218 [APH(3')-Ia]

	
	aac(6')-Iu-like
	486
	52.63
	—
	AAD03493 [AAC(6')-Iu]

	
	aac(3)-VIIa-like
	891
	50.00
	—
	WP_063840272 [AAC(3)-VIIa]

	
	aph(7'')-Ia- like
	1065
	55.00
	—
	WP_063842185.1 [ APH(7'')-Ia]


Tbable S3: putative novel resistance genes and antibiotic resistance phenotype.
a —: no resistance to specific antibiotics was observed when expressed in S. aureus RN4220
b: Antibiotic resistance profiles of recombinant S. aureus RN4220 producing each putative resistance gene identified in this study.


Table S4: Antimicrobial susceptibility test of Paenibacillus illinoisensis WP77 and recombinant strains harboring candidate resistance genes. (mg/L)
	strain
	fosfomycina
	gentamicin
	streptomycin
	amikacin
	tobramycin
	ampicillin
	cefuroxime
	tetracycline

	E. coli ATCC 25922
	1
	0.5
	4
	1
	0.5
	4
	2
	1

	S. aureus ATCC 29213
	1
	0.5
	0.5
	1
	0.5
	2
	1
	0.5

	P. illinoisensis WP77
	1024
	0.5
	512
	0.5
	1
	1024
	1024
	8

	RN4220/pAM401
	1
	0.25
	1
	1
	0.5
	1
	1
	512

	RN4220/pAM401-fosB2-like
	256
	0.25
	1
	1
	0.5
	1
	1
	512

	RN4220/pAM401-fosB2
	1024
	0.25
	0.5
	1
	1
	1
	0.5
	512

	RN4220/pAM401-rphB-like
	1
	0.25
	1
	1
	0.5
	0.5
	2
	512

	RN4220/pAM401-bla-KHM-1-like
	1
	0.25
	1
	1
	0.5
	1
	1
	512

	RN4220/pAM401-bla-EBR-1-like
	1
	0.25
	1
	0.5
	0.5
	1
	2
	512

	RN4220/pAM401-bla-BIC-1-like
	1
	0.25
	0.5
	1
	0.5
	1
	1
	512

	RN4220/pAM401-bla-MIR-1-like
	1
	0.25
	1
	1
	0.5
	2
	1
	512

	RN4220/pAM401-bla-ACI-1-like
	1
	0.25
	1
	0.5
	0.5
	1
	1
	512

	RN4220/pAM401-fomB
	1
	0.25
	1
	1
	0.5
	2
	2
	512

	RN4220/pAM401-ErmD-like
	1
	0.25
	2
	0.5
	0.25
	2
	1
	512

	RN4220/pAM401-aph(3')-Ia-like
	1
	0.25
	1
	0.5
	1
	1
	1
	512

	RN4220/pAM401-aac(6')-Iu
	1
	0.25
	1
	0.5
	1
	0.5
	1
	512

	RN4220/pAM401-aph(7'')-Ia- like
	1
	0.25
	0.5
	0.5
	0.5
	1
	1
	512

	RN4220/pAM401-aac(3)-VIIa
	1
	0.25
	1
	1
	0.5
	2
	0.5
	512


a Fosfomycin contain 25ug/ml Glucose 6-phosphate (G6P) according to CLSI standard. 

Sequence data
As the nucleotide sequence and derived amino acid sequence of the fosB8 gene (GenBank accession no. OK335035) is provided below for evaluation of the manuscript.

>Complete nucleotide sequence of the fosB8 gene
GTGAATATACAGGGAATTAATCATCTGTGCTTTTCCGTATCCAATTTGGAAAAATCCATTACCTTTTATGAGCAGGCTCTCGGTGCCCGGATTCAAGTGAAGGGCCGCAAGCTGGCCTATTTTGAACTGGCCGGTCTCTGGATCGCTTTGAATCAGGAGGATGTTATTCGCAATTATACGGAACGAACCTATACACATATTGCTTTTACTGTGAAAGAAGAGGAGTTTGATAAGTCTGTGCAAGAGCTAAAGGCAGCAGGGGCCGATATTCTTCCTGGCAGAACGCGAGATCCCAGAGATGCAAGATCTGTTTATTTTACCGATCCCGATGGACATCTGTTCGAACTGCACACAGGCACCATGAAACAAAGACTGGATTATTATCGTGAAGATAAATCACATATGACTTTTTATACGTAA

>Complete amino acid sequence of FosB8   NCBI：UED96306.1
VNIQGINHLCFSVSNLEKSITFYEQALGARIQVKGRKLAYFELAGLWIALNQEDVIRNYTERTYTHIAFTVKEEEFDKSVQELKAAGADILPGRTRDPRDARSVYFTDPDGHLFELHTGTMKQRLDYYREDKSHMTFYT*
