Table S1. Chosen virulence factors (VFs) of APEC strains with VFs’ groups and coding genes
	No
	VFs’ group
	Gene coding for a VF
	VF
	Reference

	1
	adhesins
	afaE
	afimbrial adhesin
	Barnes et al. 2008

	2
	adhesins
	aufA
	Auf fimbriae major subunit
	Lindstedt 
et al., 2018


	3
	adhesins
	aufB
	putative fimbrial chaperone 
	

	4
	adhesins
	aufC
	outer membrane usher protein
	

	5
	adhesins
	aufD
	putative minor fimbrial subunit
	

	6
	adhesins
	aufE
	Auf fimbriae minor subunit
	

	7
	adhesins
	aufF
	putative fimbrial chaperone 
	

	8
	adhesins
	aufG
	putative fimbrial-like adhesin protein
	

	9
	adhesins
	bmaE
	blood group M-specific adhesin
	Barnes et al., 2008

	10
	adhesins
	cfaA
	CfA/I fimbrial subunit A
	Lindstedt 
et al., 2018

	11
	adhesins
	cfaB
	CfA/I fimbrial subunit B
	

	12
	adhesins
	cfaC
	CfA/I fimbrial subunit C
	

	13
	adhesins
	cfaD
	CfA/I fimbrial subunit D
	

	14
	adhesins
	crl
	sigma-factor binding protein 
	Sarowska 
et al., 2019

	15
	adhesins
	csgA
	major curlin subunit
	

	16
	adhesins
	csgB
	minor curlin subunit
	

	17
	adhesins
	csgC
	curli assembly protein
	

	18
	adhesins
	csgD
	csgAB operon transcriptional regulatory protein
	

	19
	adhesins
	csgE
	curli assembly protein
	

	20
	adhesins
	csgF
	curli assembly protein
	

	21
	adhesins
	csgG
	curli assembly protein
	

	22
	adhesins
	eaeH
	attaching and effacing protein, pathogenesis factor
	Barnes et al., 2008

	23
	adhesins
	ecpA
	common pillus major fimbrillin subunit
	Guabiraba 
i Schouler, 2015

	24
	adhesins
	ecpB
	probable fimbrial chaperone
	

	25
	adhesins
	ecpC
	probable outer membrane usher protein
	

	26
	adhesins
	ecpD
	yad-type fimbriae periplasmic chaperone protein
	

	27
	adhesins
	ecpE
	probable fimbrial chaperone
	

	28
	adhesins
	ecpR
	HTH-type transcriptional regulator EcpR
	

	29
	adhesins
	fimA
	Type 1 fimbriae major subunit
	Sarowska 
et al., 2019

	30
	adhesins
	fimB
	Type 1 fimbriae regulatory protein
	

	31
	adhesins
	fimC
	chaperone protein
	

	32
	adhesins
	fimD
	outer membrane usher protein
	

	33
	adhesins
	fimE
	Type 1 fimbriae regulatory protein
	

	34
	adhesins
	fimF
	fimbrial protein
	

	35
	adhesins
	fimG
	fimbrial protein
	

	36
	adhesins
	fimH
	D-mannose specific adhesin of Type 1 fimbriae
	

	37
	adhesins
	fimI
	fimI fimbrial protein
	

	38
	adhesins
	fmlA
	putative Fml fimbriae subunit
	Lindstedt 
et al., 2018

	39
	adhesins
	fmlD
	putative Fml fimbrial adhesin
	

	40
	adhesins
	focA
	major fimbrial subunit
	Barnes et al., 2008

	41
	adhesins
	focB
	predicted formate transporter
	

	42
	adhesins
	focC
	chaperone protein
	

	43
	adhesins
	focD
	outer membrane usher protein
	

	44
	adhesins
	focI
	fimbrial regulatory gene
	

	45
	adhesins
	hcpA
	Type IV pillin
	Peng et al., 2016

	46
	adhesins
	hcpB
	Type IV fimbrial assembly
	

	47
	adhesins
	hcpC
	putative chaperone protein
	

	48
	adhesins
	hra
	heat-resistant agglutinin
	Silveira 
et al., 2016

	49
	adhesins
	htrA
	periplasmic serine protease, heat shock protein
	Dziva et al., 2013

	50
	adhesins
	htrB
	lipid A biosynthesis lauroyltransferase
	

	51
	adhesins
	htrC
	heat schock protein C
	

	52
	adhesins
	htrE
	outer membrane usher protein
	

	53
	adhesins
	mat
	maturation protein
	Maciel et al., 2017

	54
	adhesins
	papA
	pap fimbrial major pillin protein
	Sarowska 
et al., 2019

	55
	adhesins
	papB
	major pilus subunit operon regulator
	

	56
	adhesins
	papC
	outer membrane usher protein
	

	57
	adhesins
	papD
	pilus assembly protein chaperone
	

	58
	adhesins
	papE
	fimbrial protein
	

	59
	adhesins
	papF
	fimbrial adapter
	

	60
	adhesins
	papGII
	pilus tip adhesin
	

	61
	adhesins
	papH
	fimbrial minor pillin protein
	

	62
	adhesins
	papI
	major pilus subunit operon regulator
	

	63
	adhesins
	papJ
	pilus protein
	

	64
	adhesins
	papK
	fimbrial adapter
	

	65
	adhesins
	papX
	putative regulator papX protein
	

	66
	adhesins
	sfa
	pilus tip adhesin of S fimbriae
	Barnes et al., 2008

	67
	adhesins
	sfaA
	S-fimbrial protein subunit
	

	68
	adhesins
	sfaB
	putative S-fimbrial switch regulatory protein
	

	69
	adhesins
	sfaC
	putative S-fimbrial switch regulatory protein
	

	70
	adhesins
	sfaG
	S-fimbrial protein subunit
	

	71
	adhesins
	sfaH
	S-fimbrial protein subunit
	

	72
	adhesins
	sfaS
	S-fimbrial adhesin protein
	

	73
	adhesins
	stgA
	protein of stg fimbrial operon
	Guabiraba 
i Schouler, 2015

	74
	adhesins
	stgB
	putative fimbrial chaperone 
	

	75
	adhesins
	stgD
	stg adhesin
	

	76
	adhesins
	tsh
	temperature-sensitive hemagglutinin 
	

	77
	adhesins
	yehA
	putative Yeh fimbrial adhesin
	Huja et al., 2015

	78
	adhesins
	yehB
	putative outer membrane usher protein
	

	79
	adhesins
	yehC
	probable fimbrial chaperone
	

	80
	adhesins
	yehD
	putative Yeh fimbriae subunit
	

	81
	adhesins
	yehE
	yeh adhesin
	

	82
	adhesins
	yqi
	putative yqi fimbrial adhesin
	Guabiraba 
i Schouler, 2015

	83
	invasins
	aatA
	AatA outermembrane protein
	

	84
	invasins
	ibeA
	invasion protein of brain microvascular endothelial cells
	Sarowska 
et al., 2019

	85
	invasins
	ibeB
	invasin of brain endothelial cells
	

	86
	invasins
	ibeC
	invasin of brain endothelial cells
	

	87
	invasins
	ibeR
	putative regulatory protein
	

	88
	invasins
	tia
	invasion determinant
	Dziva i Stevens, 2008

	89
	invasins
	ycho
	invasin (uncharacterised)
	Pilatti et al., 2016

	90
	iron-related VFs
	chuA
	outer membrane hemoglobin receptor
	Guabiraba 
i Schouler, 2015

	91
	iron-related VFs
	chuS
	putative hemohlobin transport protein
	

	92
	iron-related VFs
	chuT
	putative periplasmic binding protein
	

	93
	iron-related VFs
	chuU
	putative permease of iron compound ABC transport system
	

	94
	iron-related VFs
	chuW
	putative oxygen independent coproporphyrinogen III oxidase
	

	95
	iron-related VFs
	chuX
	putativ heme iron utilization protein
	

	96
	iron-related VFs
	chuY
	hemin uptake protein
	

	97
	iron-related VFs
	eitA
	ABC iron transporter
	Barnes et al., 2008

	98
	iron-related VFs
	eitB
	ABC transporter permease
	

	99
	iron-related VFs
	eitC
	ABC transporter
	

	100
	iron-related VFs
	eitD
	ABC iron transporter system permease protein
	

	101
	iron-related VFs
	feoA
	ferrous iron transport protein A
	Lutful Kabir, 2010

	102
	iron-related VFs
	feoB
	ferrous iron transport protein B
	

	103
	iron-related VFs
	feoC
	probable [F-S] dependent transcriptional repressor
	

	104
	iron-related VFs
	fepA
	ferrienterobactin receptor
	Nakazato 
et al., 2009

	105
	iron-related VFs
	fepB
	ferric enterobactin binding protein
	

	106
	iron-related VFs
	fepC
	ferric enterobactin transport ATP-binding protein
	

	107
	iron-related VFs
	fepD
	ferric enterobactin transport system permease protein
	

	108
	iron-related VFs
	fepE
	ferric enterobactin transport protein
	

	109
	iron-related VFs
	fyuA
	ferric yersiniabactin uptake receptor
	Barnes et al., 2008

	110
	iron-related VFs
	ireA
	iron regulated outer membrane virulence protein
	Sarowska 
et al., 2019

	111
	iron-related VFs
	iroB
	Salmochellin siderophore protein
	

	112
	iron-related VFs
	iroC
	Salmochellin siderophore protein
	

	113
	iron-related VFs
	iroD
	Enterocholin esterase
	

	114
	iron-related VFs
	iroE
	Salmochellin siderophore protein
	

	115
	iron-related VFs
	iroN
	catecholate siderophore receptor gene
	

	116
	iron-related VFs
	irp1
	yersiniabactin biosynthetic protein
	Lindstedt 
et al., 2018

	117
	iron-related VFs
	irp2
	iron repressible gene associated with yersiniabactin synthesis
	Lutful Kabir, 2010

	118
	iron-related VFs
	iucA
	aerobactin siderophore biosynthesis
	Sarowska 
et al., 2019

	119
	iron-related VFs
	iucB
	aerobactin biosynthesis protein
	

	120
	iron-related VFs
	iucC
	aerobactin synthase
	

	121
	iron-related VFs
	iucD
	aerobactin synthase
	

	122
	iron-related VFs
	iutA
	ferric aerobactin outer membrane receptor gene
	Lutful Kabir, 2010

	123
	iron-related VFs
	sitA
	iron ABC transporter substrate-binding protein
	Sarowska 
et al., 2019

	124
	iron-related VFs
	sitB
	chelated iron transport system membrane protein
	

	125
	iron-related VFs
	sitC
	chelated iron transport system membrane protein
	

	126
	iron-related VFs
	sitD
	chelated iron transport system membrane protein
	

	127
	iron-related VFs
	ybtA
	AraC type regulator of yersniabactin gene cluster (HPI)
	Lindstedt 
et al., 2018

	128
	iron-related VFs
	ybtE
	yersiniabactin siderophore biosynthetic protein
	

	129
	iron-related VFs
	ybtP
	putative otherr membrane ABC transporter
	

	130
	iron-related VFs
	ybtQ
	otherr membrane ABC transporter
	

	131
	iron-related VFs
	ybtS
	putative salicylate synthase
	

	132
	iron-related VFs
	ybtT
	yersniabactin biosynthetic protein
	

	133
	iron-related VFs
	ybtU
	yersniabactin biosynthetic protein
	

	134
	iron-related VFs
	ybtX
	putative permease of yersniabactin operon
	

	135
	protectins
	bor
	prophage lipoprotein
	Barnes et al., 2008

	136
	protectins
	iss
	increased serum survival protein
	Sarowska 
et al., 2019

	137
	protectins
	kpsE
	capsule polysaccharide export otherr-membrane protein
	Sarowska 
et al., 2019

	138
	protectins
	kpsM
	polysialic acid transport protein
	

	139
	protectins
	kpsT
	polysialic acid transport ABC-binding protein
	

	140
	protectins
	neuC
	polysialic acid biosynthesis protein
	Maciel et al., 2017

	141
	protectins
	neuS
	polysialic acid capsule biosynthesis polysialyltransferase
	

	142
	protectins
	ompA
	outer membrane protein A
	Barnes et al., 2008

	143
	protectins
	ompT
	protease able to cleave colicin
	

	144
	protectins
	rfc
	O-antigen polymerase
	Rodriguez-Siek et al., 2005

	145
	protectins
	traT
	complement resistance protein
	Sarowska 
et al., 2019

	146
	protectins
	aec7
	protein of type VI secretion system
	Ma et al., 2015; Guabiraba 
i Schouler, 2015

	147
	protectins
	aec8
	protein of type VI secretion system
	

	148
	protectins
	aec11
	protein of type VI secretion system
	

	149
	protectins
	aec14
	protein of type VI secretion system
	

	150
	protectins
	aec15
	protein of type VI secretion system
	

	151
	protectins
	aec16
	protein of type VI secretion system
	

	152
	protectins
	aec17
	protein of type VI secretion system
	

	153
	protectins
	aec18
	protein of type VI secretion system
	

	154
	protectins
	aec19
	protein of type VI secretion system
	

	155
	protectins
	aec22
	protein of type VI secretion system
	

	156
	protectins
	aec23
	protein of type VI secretion system
	

	157
	protectins
	aec24
	protein of type VI secretion system
	

	158
	protectins
	aec25
	protein of type VI secretion system
	

	159
	protectins
	aec26
	protein of type VI secretion system
	

	160
	protectins
	aec27
	protein of type VI secretion system
	

	161
	protectins
	aec28
	protein of type VI secretion system
	

	162
	protectins
	aec29
	protein of type VI secretion system
	

	163
	protectins
	aec30
	protein of type VI secretion system
	

	164
	protectins
	aec31
	protein of type VI secretion system
	

	165
	protectins
	aec32
	protein of type VI secretion system
	

	166
	toxins
	astA
	arginine N-succinyl transferase
	Paixão et al., 2016

	167
	toxins
	astB
	N-succinylarginine dihydrolase
	

	168
	toxins
	astC
	succinylornithine transaminase
	

	169
	toxins
	astD
	N-succinylglutamate 5-semialdehyde dehydrogenase
	

	170
	toxins
	astE
	Succinylglutamate desuccinylase
	

	171
	toxins
	cba
	colicin-B
	Schramm 
et al., 1987

	172
	toxins
	cbi
	immunity gene of the ColB operon
	Barnes et al., 2008

	173
	toxins
	cdtA
	Cytolethal distending toxin subunit A
	

	174
	toxins
	cdtB
	Cytolethal distending toxin subunit B
	

	175
	toxins
	cdtC
	Cytolethal distending toxin type IV subunit C
	

	176
	toxins
	cma
	structural gene of the ColM activity
	

	177
	toxins
	cmi
	colicin-M immunity protein
	Ölschläger 
i Braun, 1987

	178
	toxins
	cvaA
	gene of colicinV operon
	Sarowska 
et al., 2019

	179
	toxins
	cvaB
	gene of colicinV operon
	

	180
	toxins
	cvaC
	gene of colicinV operon
	

	181
	toxins
	cvi
	colicinV immunity protein
	Silveira 
et al., 2016

	182
	toxins
	hlyD
	hemolysin secretion protein
	Lutful Kabir, 2010

	183
	toxins
	hlyE
	hemolysin E
	

	184
	toxins
	hlyF
	hemolysin
	

	185
	toxins
	pic
	serine protease pic autotransporter
	Silveira 
et al., 2016

	186
	toxins
	pilQ
	secretion protein
	Dziva i Stevens, 2008

	187
	toxins
	sat
	serine protease sat autotransporter
	Sarowska 
et al., 2015

	188
	toxins
	usp
	uropathogenic-specific protein
	Barnes et al., 2008

	189
	toxins
	vat
	vacuolating autotransporter toxin
	Sarowska 
et al., 2019

	190
	other
	etsA
	ABC transporter, efflux pump protein
	Barnes et al., 2008

	191
	other
	etsB
	macrolide export ATP-binding protein
	

	192
	other
	etsC
	ABC transporter
	

	193
	other
	fliC
	flagellin protein associated with H7 antigen group
	Guabiraba 
i Schouler, 2015

	194
	other
	malX
	pathogenicity island marker
	Barnes et al., 2008



