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Table S1 
Studies investigating the effects of polymyxin resistance mechanisms on the virulence and fitness of three Gram-negative bacteria.
	Source of resistant isolate
	Method of acquiring sensitive and resistant bacteria
	Mutant gene
	Mutation (amino acid level)
	Detected changes in virulence factor
	Alteration of virulence
	Alteration of fitness
	Reference

	
	
	
	
	
	
	In vitro
	In vivo
	

	A. baumannii
	
	
	
	
	
	
	
	

	Clinical
	Isolated from the same patient
	pmrA
	E8D
	NM
	Decrease
	Decrease
	NM
	 [1]

	Clinical
	Isolated from the same patient
	pmrA
	NM
	NM
	Early decrease,
late increase
	Early decrease,
late increase
	Early decrease,
late increase
	 [2]

	
	
	
	
	
	
	
	
	
	

	Clinical
	Isolated from the same patient
	pmrA
	M12K
	NM
	Decrease
	Decrease
	Decrease
	 [3]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrA
	M12K
	NM
	Decrease
	Decrease
	Decrease
	 [4]
	

	Clinical
	Isolated from different patients
	pmrA
	D82G, S119T
	NM
	Avirulent as
sensitive bacteria
	NM
	NM
	 [5]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	A227V, N353Y
	NM
	Decrease
	Decrease
	Decrease
	 [6]
	

	Clinical
	Isolated from the same patient
	pmrB
	P233S, P170L
	Biofilm decrease
	Decrease
	Decrease
	NM
	 [7]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	S17R
	NM
	Slight decrease
	Slight decrease
	NM
	 [8]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	17–26duplication, T235I
	NM
	Unchanged
	Unchanged
	NM
	 [8]
	

	Clinical
	Isolated from the same patient
	pmrB
	P233S, P170L
	NM
	Decrease
	Decrease
	Decrease
	 [9]
	

	Clinical
	Isolated from different patients
	pmrB
	G21V, V227A
	NM
	Avirulent as
sensitive bacteria
	NM
	NM
	 [5]
	

	Clinical
	Isolated from different patients
	pmrB
	P170L
	NM
	Increase
	NM
	NM
	 [5]
	

	Clinical
	Isolated from the same patient
	pmrB
	P233S
	NM
	Decrease
	NM
	NM
	 [10]
	

	Clinical
	Isolated from the same patient
	pmrB
	I19
	NM
	Unchanged
	NM
	NM
	 [10]
	

	Clinical
	Isolated from the same patient
	pmrB
	NM
	NM
	Decrease
	Decrease
	Decrease
	 [2]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	R134C, A227V
	NM
	Decrease
	Decrease
	Decrease
	 [11]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	G272D
	NM
	Slight decrease
	NM
	NM
	 [12]
	

	Clinical
	Isolated from the same patient
	pmrB
	P233S
	NM
	Unchanged
	Unchanged
	NM
	 [13]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	A236E, F387Y, S403F, R263C, T13A, S17G, A227V, M308T,
L5S, R207C, G426S
	NM
	NM
	Decreased in low-iron
conditions, unchanged in MHB
	NM
	 [14]
	

	Clinical
	Isolated from different patients
	pmrB
	ΔL9–G12, I232T, A28V, S17R
	NM
	Decrease
	Decrease
	Decrease
	 [15]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxA
	ΔlpxA
	NM
	Decrease
	Decrease
	Decrease
	 [6]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxA
	Deletion of nucleotide 461 of
the lpxA gene, S153frameshift
	LPS decrease
	Decrease
	Decrease
	Decrease
	 [4]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxA
	I76K
	NM
	NM
	Decrease
	NM
	 [12]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxA
	E216 stop
	NM
	Decrease
	Decrease
	NM
	 [8]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxC
	∆lpxC
	NM
	Decrease
	Decrease
	Decrease
	 [6]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxC
	∆lpxC
	NM
	Decrease
	NM
	NM
	 [12]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxC
	ISAba11,40 nucleotide insertion at nucleotide 321 of lpxC generating a premature stop codon
	LPS decrease
	Decrease
	Decrease
	Decrease
	 [4]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxC
	I253N, F191L, A82E, ∆lpxC
	NM
	Decrease
	Decrease
	NM
	 [8]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxD
	∆lpxD
	NM
	Decrease
	Decrease
	Decrease
	 [6]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxD
	K318frameshift
	NM
	Decrease
	Decrease
	NM
	 [8]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxD
	G739T, C593A
	NM
	Decrease
	Decrease
	Decrease
	 [4]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxD
	Amino acid changes were detected in lpxD
	NM
	Decrease
	Decrease
	NM
	 [16]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	lpxD
	H196P, A199V, I206F, R211G, R220G, A222V, T226P, N236T, A251V, A254V, C256G, G257A,
T262P, I264L, G265A, N267T, C268V, and I269F, and the 270stop codon
	LPS decrease,
OM protein change
	Decrease
	NM
	NM
	 [17]
	

	
	
	
	
	
	
	
	
	
	

	Clinical
	Isolated from different patients
(WGS: allele differences < 10)
	eptA
	R127L, ISAba1
	NM
	Increase
	Unchanged
	Unchanged
	 [15]
	

	K. pneumoniae
	　
	　
	　
	　
	　
	　
	　
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrA
	G53C
	NM
	Decrease
	Unchanged
	NM
	 [18]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	F344L, 46 bp-insert (256–302)
	LPS, CPS decrease
	Decrease
	Decrease
	NM
	 [19]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	pmrB
	229–261dup, P95L, G53C,
213–261dup, D150Y, ∆51–59, 213–261dup, T157P
	NM
	Strain-specific
	Decrease
	NM
	 [18]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	phoP
	V26L
	LPS, CPS decrease
	Decrease
	Decrease
	NM
	 [19]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	phoQ
	Deletion (341–352), N253D,
Y268S, Y268C
	LPS, CPS decrease
	Decrease
	Decrease
	NM
	 [19]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	phoQ
	L348Q, T244N
	NM
	Decrease
	Unchanged
	NM
	 [18]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	mgrB
	mgrB insertional inactivation
	NM
	Unchanged
	Unchanged
	Unchanged
	 [20]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	mgrB
	mgrB insertional inactivation
	NM
	Unchanged
	NM
	NM
	 [21]
	

	Laboratory acquired
	Gene knockout
	mgrB
	∆mgrB
	Lipid A remodel
	Unchanged
	NM
	NM
	 [22]
	

	Laboratory acquired
	In vitro induction of resistance to polymyxin
	mgrB
	D29A, C39S, V1E, ISkpn14-like, nt 124 (F), G37C, ∆t9, Q30stop
	NM
	Strain-specific
	Unchanged
	NM
	 [18]
	

	Laboratory acquired
	Transformation
	mcr-1
	Introduction of mcr-1 into
recipient bacteria
	NM
	Unchanged
	Decrease
	Decrease
	 [23]
	

	Laboratory acquired
	Transformation
	mcr-1
	Introduction of mcr-1 into
recipient bacteria
	NM
	Decrease
	Decrease
	NM
	 [24]
	

	E. coli
	　
	　
	　
	　
	　
	　
	　
	　
	

	Laboratory acquired
	Transformation
	mcr-1
	Introduction of mcr-1 into
recipient bacteria
	NM
	Unchanged
	Unchanged
	Unchanged
	 [23]
	


NM: not mentioned; MHB: Mueller–Hinton broth; bp: base pair; WGS: whole genome sequencing.
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