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Supplementary Data 1. PCR amplicons of carbapenemase encoding genes. 

Lane M, Marker ladder 100 base pairs plus. Lanes 1-6, The representatives of the positive CRE isolates of Carbapenemase encoding genes including blaKPC, blaIMP, blaVIM, blaNDM, and blaOXA-48. Numbers at the left and right are DNA masses in base pairs (bp) 
Supplementary Data 2. Orthologues of the PCR amplicons from antibiotic resistant genes.
	ID
	Species
	Collection year
	Gene
	E-value
	Percent identity
	Accession number
	Description

	IMP7
	Escherichai coli
	2016
	IMP
	5.00E-40
	100
	LN890477.1
	Achromobacter xylosoxidans isolate R8 genome assembly, chromosome: BN2910

	
	
	
	
	5.00E-40
	100
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	5.00E-40
	100
	LC169587.1
	Escherichia coli integron:class 1 DNA, strain: SMART640

	
	
	
	
	5.00E-40
	100
	NG_049177.1
	Pseudomonas aeruginosa blaIMP gene for subclass B1 metallo-beta-lactamase IMP-14, complete CDS

	
	
	
	
	5.00E-40
	100
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	IMP20
	Enterobacter aerogenes
	2016
	IMP
	4.00E-84
	99
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	4.00E-84
	99
	LC169569.1
	Enterobacter hormaechei integron:class 1 DNA, strain: SMART1276

	
	
	
	
	4.00E-84
	99
	NG_049177.1
	Pseudomonas aeruginosa blaIMP gene for subclass B1 metallo-beta-lactamase IMP-14, complete CDS

	
	
	
	
	4.00E-84
	99
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	
	
	
	
	4.00E-84
	99
	HM036079.1
	Acinetobacter baumannii strain Aci 16 class 1 integron metallo-beta lactamase (blaIMP-1) and aminoglycoside 6'-N-acetyl transferase (aac(6')) genes, complete cds

	IMP99
	Klebsiella pneumoniae
	2016
	IMP
	2.00E-62
	98.59
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	2.00E-62
	98.59
	NG_049177.1
	Pseudomonas aeruginosa blaIMP gene for subclass B1 metallo-beta-lactamase IMP-14, complete CDS

	
	
	
	
	2.00E-62
	98.59
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	
	
	
	
	3.00E-59
	97.18
	NG_049197.1
	Klebsiella pneumoniae KP-PNK-1 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-32, complete CDS

	
	
	
	
	3.00E-59
	97.18
	JQ002629.1
	Klebsiella pneumoniae strain KP-PNK-1 class 1 integron metallo-beta-lactamase IMP-32 (blaIMP-32) and aminoglycoside 6'-N-acetyltransferase (aac(6')) genes, complete cds

	IMP120
	Klebsiella pneumoniae
	2017
	IMP
	3.00E-64
	97.33
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	3.00E-64
	97.33
	NG_049177.1
	Pseudomonas aeruginosa blaIMP gene for subclass B1 metallo-beta-lactamase IMP-14, complete CDS

	
	
	
	
	3.00E-64
	97.33
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	
	
	
	
	3.00E-40
	87.92
	NG_055584.1
	Klebsiella pneumoniae TA6363 pTMTA63632 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-68, complete CDS

	
	
	
	
	3.00E-40
	87.92
	MF669572.1
	Klebsiella pneumoniae strain TA6363 plasmid pTMTA63632 subclass B1 metallo-beta-lactamase IMP-68 (blaIMP) gene, blaIMP-68 allele, complete cds

	IMP142
	Klebsiella pneumoniae
	2017
	IMP
	3.00E-59
	99.24
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	3.00E-59
	99.24
	NG_049177.1
	Pseudomonas aeruginosa blaIMP gene for subclass B1 metallo-beta-lactamase IMP-14, complete CDS

	
	
	
	
	3.00E-59
	99.24
	NG_049216.1
	Pseudomonas aeruginosa 750109 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-54, complete CDS

	
	
	
	
	6.00E-56
	97.73
	NG_049197.1
	Klebsiella pneumoniae KP-PNK-1 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-32, complete CDS

	
	
	
	
	6.00E-56
	97.73
	JQ002629.1
	Klebsiella pneumoniae strain KP-PNK-1 class 1 integron metallo-beta-lactamase IMP-32 (blaIMP-32) and aminoglycoside 6'-N-acetyltransferase (aac(6')) genes, complete cds

	IMP158
	Enterobacter cloacae
	2017
	IMP
	1.00E-47
	100
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	1.00E-47
	100
	KY315991.1
	Pseudomonas aeruginosa strain MPPA-138 subclass B1 metallo-beta-lactamase IMP-65 (blaIMP) gene, blaIMP-65 allele, complete cds

	
	
	
	
	1.00E-47
	100
	LC169569.1
	Enterobacter hormaechei integron:class 1 DNA, strain: SMART1276

	
	
	
	
	1.00E-47
	100
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	
	
	
	
	1.00E-47
	100
	AY553332.1
	Pseudomonas aeruginosa class 1 integron IMP-14 (blaIMP-14) and aminoglycoside 6'-N-acetyltransferase (aac(6')) genes, complete cds

	IMP172
	Escherichai coli
	2017
	IMP
	2.00E-67
	98.66
	NG_066508.1
	Pseudomonas aeruginosa MPPA-138 blaIMP gene for subclass B1 metallo-beta-lactamase IMP-65, complete CDS

	
	
	
	
	2.00E-67
	98.66
	KY315991.1
	Pseudomonas aeruginosa strain MPPA-138 subclass B1 metallo-beta-lactamase IMP-65 (blaIMP) gene, blaIMP-65 allele, complete cds

	
	
	
	
	2.00E-67
	98.66
	LC169587.1
	Escherichia coli integron:class 1 DNA, strain: SMART640

	
	
	
	
	2.00E-67
	98.66
	CP015139.1
	Escherichia coli strain Ecol_732 plasmid pEC732_IMP14, complete sequence

	
	
	
	
	2.00E-67
	98.66
	KM087857.1
	Pseudomonas aeruginosa class B beta-lactamase (blaIMP-48) gene, complete cds

	NDM5
	Enterobacter aerogenes
	2016
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	MT320920.1
	Klebsiella pneumoniae strain KP704 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	
	
	
	
	0
	100
	MN061454.1
	Enterobacter cloacae strain EC-14-60 plasmid pECL-14-60-NDM-1, complete sequence

	
	
	
	
	0
	100
	CP050158.1
	Enterobacter cloacae plasmid Carbapenemase(NDM-1)_IncX3, complete sequence

	NDM10
	Klebsiella pneumoniae
	2016
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	MT320920.1
	Klebsiella pneumoniae strain KP704 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	
	
	
	
	0
	100
	MT320919.1
	Klebsiella pneumoniae strain KP687 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	
	
	
	
	0
	100
	MT320918.1
	Klebsiella pneumoniae strain KP668 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	NDM56
	Escherichai coli
	2016
	NDM
	0
	100
	AP023238.1
	Escherichia coli F070 plasmid pF070-NDM5 DNA, complete genome

	
	
	
	
	0
	100
	AP023236.1
	Escherichia coli YJ6 plasmid pYJ6-NDM5 DNA, complete genome

	
	
	
	
	0
	100
	AP023220.1
	Escherichia coli M505 plasmid pM505-NDM5 DNA, complete genome

	
	
	
	
	0
	100
	LC545851.1
	Escherichia coli Ec-MW07 plasmid pEc-MW07_NDM DNA, complete sequence

	
	
	
	
	0
	100
	MN652554.1
	Escherichia coli strain B1841-19 NDM family beta-lactamase (blaNDM) gene, partial cds

	NDM67
	Enterobacter cloacae
	2016
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	CP054941.1
	Escherichia coli strain MS6192 plasmid pMS6192A-NDM, complete sequence

	
	
	
	
	0
	100
	CP047406.1
	Escherichia coli strain MS6193 plasmid pMS6193A-NDM, complete sequence

	
	
	
	
	0
	100
	MN937240.1
	Enterobacter cloacae strain BSI034 plasmid pBSI034-NDM1, complete sequence

	NDM116
	Escherichai coli
	2017
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	CP054941.1
	Escherichia coli strain MS6192 plasmid pMS6192A-NDM, complete sequence

	
	
	
	
	0
	100
	MT367572.1
	Escherichia coli strain HG4 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, complete cds

	
	
	
	
	0
	100
	MT320920.1
	Klebsiella pneumoniae strain KP704 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	NDM147
	Enterobacter cloacae
	2017
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	CP054941.1
	Escherichia coli strain MS6192 plasmid pMS6192A-NDM, complete sequence

	
	
	
	
	0
	100
	MT367572.1
	Escherichia coli strain HG4 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, complete cds

	
	
	
	
	0
	100
	MN061454.1
	Enterobacter cloacae strain EC-14-60 plasmid pECL-14-60-NDM-1, complete sequence

	NDM173
	Klebsiella pneumoniae
	2017
	NDM
	0
	100
	CP055250.1
	Citrobacter freundii strain ZY198 plasmid pZY-NDM1, complete sequence

	
	
	
	
	0
	100
	AP023227.1
	Escherichia coli YJ3 plasmid pYJ3-NDM1 DNA, complete genome

	
	
	
	
	0
	100
	MT320920.1
	Klebsiella pneumoniae strain KP704 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	
	
	
	
	0
	100
	MT320919.1
	Klebsiella pneumoniae strain KP687 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	
	
	
	
	0
	100
	MT320918.1
	Klebsiella pneumoniae strain KP668 subclass B1 metallo-beta-lactamase NDM-1 (blaNDM) gene, blaNDM-1 allele, partial cds

	OXA10
	Klebsiella pneumoniae
	2016
	OXA
	0
	100
	LC545850.1
	Klebsiella variicola Kv-MW05 plasmid pKv-MW05_OXA DNA, complete sequence

	
	
	
	
	0
	100
	LC545849.1
	Escherichia coli Ec-MW04 plasmid pEc-MW04_OXA DNA, complete sequence

	
	
	
	
	0
	100
	CP040031.1
	Klebsiella pneumoniae strain KPC160121 plasmid pOXA48-L121, complete sequence

	
	
	
	
	0
	100
	CP040036.1
	Klebsiella pneumoniae strain KPC160117 plasmid pOXA48-L117, complete sequence

	
	
	
	
	0
	100
	MN792918.1
	Klebsiella aerogenes strain ST143 plasmid pLAU_KAM9_OXA48, complete sequence

	OXA12
	Escherichai coli
	2016
	OXA
	0
	100
	CP050375.1
	Klebsiella pneumoniae strain 50595 plasmid p50595_OXA_181, complete sequence

	
	
	
	
	0
	100
	CP050368.1
	Klebsiella pneumoniae strain 47733 plasmid p47733_OXA_181, complete sequence

	
	
	
	
	0
	100
	CP048338.1
	Escherichia coli strain 142 plasmid p142_A-OXA181, complete sequence

	
	
	
	
	0
	100
	MN654419.1
	Escherichia coli strain Ec67 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181 (blaOXA) gene, blaOXA-181 allele, complete cds

	
	
	
	
	0
	100
	MN654418.1
	Escherichia coli strain Ec66 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181 (blaOXA) gene, blaOXA-181 allele, complete cds

	OXA100
	Enterobacter cloacae
	2016
	OXA
	0
	99.4
	MT312220.1
	Escherichia coli isolate E566 plasmid pE566-OXA-232, complete sequence

	
	
	
	
	0
	99.4
	MN654469.1
	Escherichia coli strain Ec62 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.4
	MN654468.1
	Escherichia coli strain Ec61 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.4
	MN654429.1
	Escherichia coli O157:H7 str. EC10 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.25
	MN792919.1
	Enterobacter hormaechei subsp. steigerwaltii strain ST190 plasmid pLAU_ENM17_OXA181, complete sequence

	OXA117
	Escherichai coli
	2017
	OXA
	0
	99.85
	CP050375.1
	Klebsiella pneumoniae strain 50595 plasmid p50595_OXA_181, complete sequence

	
	
	
	
	0
	99.85
	CP048338.1
	Escherichia coli strain 142 plasmid p142_A-OXA181, complete sequence

	
	
	
	
	0
	99.85
	MN654419.1
	Escherichia coli strain Ec67 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181 (blaOXA) gene, blaOXA-181 allele, complete cds

	
	
	
	
	0
	99.85
	MN654418.1
	Escherichia coli strain Ec66 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181 (blaOXA) gene, blaOXA-181 allele, complete cds

	
	
	
	
	0
	99.85
	MN654417.1
	Escherichia coli strain Ec60 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-181 (blaOXA) gene, blaOXA-181 allele, complete cds

	OXA142
	Klebsiella pneumoniae
	2017
	OXA
	0
	99.4
	MT312220.1
	Escherichia coli isolate E566 plasmid pE566-OXA-232, complete sequence

	
	
	
	
	0
	99.4
	CP050165.1
	Klebsiella pneumoniae plasmid Carbapenemase(OXA-232)_ColKP3, complete sequence

	
	
	
	
	0
	99.4
	MN654469.1
	Escherichia coli strain Ec62 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.4
	MN654468.1
	Escherichia coli strain Ec61 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.4
	MK105834.1
	Klebsiella pneumoniae strain NB5306 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	OXA212
	Enterobacter cloacae
	2017
	OXA
	0
	99.85
	MT312220.1
	Escherichia coli isolate E566 plasmid pE566-OXA-232, complete sequence

	
	
	
	
	0
	99.85
	MN654469.1
	Escherichia coli strain Ec62 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.85
	MN654468.1
	Escherichia coli strain Ec61 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.85
	MN654467.1
	Escherichia coli strain Ec59 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	
	
	
	
	0
	99.85
	MN654466.1
	Escherichia coli strain Ec58 OXA-48 family carbapenem-hydrolyzing class D beta-lactamase OXA-232 (blaOXA) gene, blaOXA-232 allele, complete cds

	VIM82
	Klebsiella pneumoniae
	2016
	VIM
	5.00E-150
	100
	CP052716.1
	Klebsiella pneumoniae strain B16KP0048 chromosome, complete genome

	
	
	
	
	5.00E-150
	100
	CP052706.1
	Klebsiella pneumoniae strain B16KP0078 chromosome, complete genome

	
	
	
	
	5.00E-150
	100
	CP052510.1
	Klebsiella pneumoniae strain B16KP0202 chromosome, complete genome

	
	
	
	
	5.00E-150
	100
	CP050840.1
	Klebsiella pneumoniae strain Bckp101 chromosome, complete genome

	
	
	
	
	5.00E-150
	100
	CP060807.1
	Klebsiella variicola strain KP2757 chromosome, complete genome

	KPC196
	Klebsiella pneumoniae
	2017
	KPC
	0
	100
	CP054783.1
	Klebsiella pneumoniae strain KP20194a plasmid pKP20194a-p3, complete sequence

	
	
	
	
	0
	100
	CP054777.1
	Klebsiella pneumoniae strain KP20194a2 plasmid pKP20194a2-p3, complete sequence

	
	
	
	
	0
	100
	CP054771.1
	Klebsiella pneumoniae strain KP20194b plasmid pKP20194b-p3, complete sequence

	
	
	
	
	0
	100
	CP054747.1
	Klebsiella pneumoniae strain KP20194c4 plasmid pKP20194c4-p3, complete sequence

	
	
	
	
	0
	100
	CP054741.1
	Klebsiella pneumoniae strain KP20194c5 plasmid pKP20194c5-p3, complete sequence


