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Supplementary Table 1. Primers used in this study. 
	Primera
	Sequence (5’ 3’)
	Target
	Reference

	TN_TIR
	GTCCATACCCGATGTGATCC
	Tn1999
	This study

	TN_OXA-48-F
	ACAGGGCGTAGTTGTGCTCT
	
	

	TN_OXA-48-R
	AGAGCACAACTACGCCCTGT
	
	

	TN_pemI
	GCCAACCTTCTTCAGTCGAG
	
	

	L-FW
	CGGAACCGACATGTGCCTACT
	IncL
	(Carattoli et al., 2002)

	L/M-RV
	GAACTCCGGCGAAAGACCTTC
	
	

	preOXA-48A
	TATATTGCATTAAGCAAGGG
	blaOXA-48
	(Potron et al., 2011) 

	preOXA-48B
	CACACAAATACGCGCTAACC
	
	

	Tn6237_2058_F1
	TTCAGCGCAGAAAGACCTGT
	Tn6237 of EC2058
	This study

	Tn6237_2058_R1
	AGTGCGTTCACCGAATACGT
	
	

	Tn6237_2058_F2
	TGCAGTTCACTTACACCGCT
	
	

	Tn6237_2058_R2
	CGATTGATGCGCCGCTTAAA
	
	

	Tn6237_2196_F1
	ACGTATTCGGTGAACGCACT
	Tn6237 of EC2196
	This study

	Tn6237_2196_R1
	AGGGCACTGGCAACTAACTC
	
	

	Tn6237_2196_F2
	TTGTTCTATCCGGACGTGCC
	
	

	Tn6237_2196_R2
	GGAGCCTGTCATACGCGTAA
	
	


a Annealing temperature for all primers was 60 °C except for preOXA-48A and preOXA-48B (58 °C).


Genetic characteristics of OXA-48 E. coli (EC) and K. pneumoniae (KP) isolates 
All isolates were sequenced using the Illumina MiSeq platform unless otherwise indicated. Sizes of assembled contigs were determined by addition of all contigs >500 bp from final assemblies. Number of contigs refer to all contigs >500 bp of final assemblies. The serotype was determined using the software ABRicate1 and the serotype database from SerotypeFinder (Joensen et al., 2015). The fimH type was determined by FimTyper (Camacho et al., 2009). Resistance genes were identified using the software ABRicate on the ResFinder database (Zankari et al. 2012). Numbers of virulence genes were calculated using the software ABRicate on the Virulence Factors database (Chen et al., 2016) and additional selected virulence factors, resulting in a collection of 2,769 virulence genes (References 8 – 19). Virulence genes were identified, merged to clusters and classified into functional groups. The following virulence genes were present in all E. coli isolates: focA, yagVWXYZ (adhesins); entABCDEFS, fepABCDG, fes (Enterobactin); csgBCDEFG (fimbria); cheY, flgGH, fliGLMP (flagella); air, celb, gcl, gnsA, malX, ompA, uidA, uspACDEFG, wzx, ylbE (miscellaneous); wzy (O-antigen); PAIICFT073 (pathogenicity island); ykgK/ecpR (regulatory protein); espL1 (secretion effector); astA (toxin). 
[bookmark: _GoBack]Capsular type was determined using the software Kaptive (Wick et al., 2018) and the Institute Pasteur database (Brisse et al., 2013). Details are given in Supplementary Tables 2 and 3 and Supplementary Figures 4 and 5.

1https://github.com/tseemann/abricate
Supplementary Table 2 Genetic characteristics of OXA-48 producing E. coli (EC) isolates.
	Isolate
	Size/bp
	N50
	GC %
	Contigs
	Serotype
	fimH Type
	Beta-lactamase (bla) genes
encoding
	Resistance genes
	Virulence genes (n=)

	EC1027
	5,065,938
	149,098
	50.69
	103
	O132:H37
	38-like
	OXA-48, CTX-M-1, TEM-1B
	aadA5, dfrA17, sul2, tet(A)
	93

	EC1639a
	5,271,079
	5,059,899
	50.64
	5
	O15:H1
	54
	OXA-48, TEM-1B
	aadA5, aph(3'')-Ib, aph(6)-Id, dfrA17, mph(A), sul1, sul2
	122

	EC2058a
	5,407,964
	5,407,964
	50.53
	1
	O50/O2:H30
	5
	OXA-48, CTX-M-24, CMY-2, TEM-1B
	aac(3)-IId, aadA5, dfrA17, mph(A), sul1
	118

	EC2196a
	5,289,911
	5,289,911
	50.63
	1
	O50/O2:H30
	5
	OXA-48, CTX-M-24, TEM-1B
	aac(3)-IId, aadA5, dfrA17, mph(A), sul1
	119

	EC2269a
	5,342,724
	5,303,872
	50.62
	2
	O50/O2:H30
	5
	OXA-48, CTX-M-24, TEM-1B
	aac(3)-IId, aadA5, dfrA17, mph(A), sul1
	117

	EC2667
	5,311,655
	173,999
	50.47
	101
	O153:H34
	58
	OXA-48, CMY-42
	aph(3'')-Ib, aph(6)-Id, catA2, catB4, mph(A), tet(34), tet(A)
	95

	EC2700
	5,303,963
	112,841
	50.48
	115
	O153:H34
	58
	OXA-48, CMY-42
	aph(3'')-Ib, aph(6)-Id, catA2, catB4, mph(A), tet(34), tet(A)
	95

	EC3124a
	5,470,285
	5,405,855
	50.6
	4
	O50/O2:H30
	5
	OXA-48, CTX-M-24, TEM-1B
	aac(3)-IId, aadA5, dfrA17, mph(A), sul1
	105

	EC3239a
	5,636,081
	5,246,685
	50.45
	5
	O16:H48
	27
	OXA-48
	tet(34)
	79

	EC3338a
	5,366,215
	5,121,710
	50.64
	6
	O45:H6
	5
	OXA-48, CTX-M-24, TEM-1B
	mdf(A), tet(34), tet(B)
	105

	EC3428a
	5,234,938
	2,957,175
	50.72
	28
	O50/O2:H30
	5
	OXA-48, CTX-M-24, TEM-1 
	mph(A), aac(3)-IId, sul1, aadA5, dfrA17
	116

	EC3471
	4,661,667
	82,228
	50.70
	162
	09:H4
	34
	OXA-48, TEM-1B
	qnrS1, tet(A)
	70

	EC7215a
	5,036,727
	4,830,938
	50.86
	3
	O160/O8:H10
	35
	OXA-48, TEM-1B
	aadA2, ant(3'')-Ia, aph(3')-Ia, aph(3'')-Ib, cmlA1, dfrA14, floR, mph(A), sul3, tet(A)
	86

	EC9629a
	5,464,324
	4,397,092
	50.65
	49
	O45:H6
	58
	OXA-48, CTX-M-24, TEM-1B
	tet(34), tet(B)
	105

	EC14604a
	4,979,357
	4,707,697
	50.83
	4
	O9:H4
	-
	OXA-48, CTX-M-15, TEM-1B
	dfrA14, erm(B), mph(A), tet(34), tet(B)
	86


a Isolate additionally sequenced by SMRT.


Supplementary Table 3 Genetic characteristics of OXA-48 producing K. pneumoniae (KP) isolates.
	Isolate
	Size/bp
	N50
	GC %
	Contigs
	Capsular type (wzi)
	Capsular type (Kaptive)
	Beta-lactamase (bla) genes
encoding
	Resistance genes
	Virulence genes (n=)

	KP659
	5,582,193
	327,781
	57.34
	109
	93
	KL112:O1v1
	OXA-48, CTX-M-15, SHV-28, TEM‑1B, OXA-1
	aac(3)-IIa, aac(6')Ib-cr, aph(3'')-Ib, aph(6)-Id, catB4, fosA6, oqxA, oqxB, sul2, tet(A)
	44

	KP920a
	5,590,823
	5,231,183
	57.30
	4
	50
	KL15:O3b
	OXA-48, CTX-M-15, SHV-1, TEM-1B, OXA-1
	aac(6')Ib-cr, aadA2, ant(3'')-Ia catB4, dfrA12, fosA5, mph(A), sul1, tet(A)
	42

	KP980a
	5,553,749
	5,216,735
	57.32
	4
	50
	KL15:O3b
	OXA-48, CTX-M-15, SHV-1, TEM-1B, OXA-1
	aac(6')Ib-cr, aadA2, ant(3'')-Ia catB4, dfrA12, fosA5, mph(A), sul1, tet(A)
	42

	KP1151
	5,616,301
	241,362
	57.41
	109
	24
	KL24:O1
	OXA-48, CTX-M-15, SHV-106, OXA-1
	aac(3)-IIa, aac(6')Ib, catB4, dfrA14, fosA6, oqxA, oqxB, tet(D), qnrS1
	44

	KP1664
	5,497,404
	284,915
	57.35
	70
	50
	KL15:O3b
	OXA-48, CTX-M-15, SHV-1, TEM-1B, OXA-1
	aac(6')Ib-cr, aadA2, catB4, dfrA12, fosA5, mph(A), oqxA, oqxB, sul1, tet(A)
	42

	KP1673
	5,558,274
	240,905
	57.00
	91
	137
	KL17:O1v1
	OXA-48, CTX-M-15, SHV-1, TEM-1A, OXA-1, OXA‑9
	aac(3)-IIa, aac(6')Ib-cr, catB4, dfrA14, fosA, tet(D)
	54

	KP1696
	5,672,407
	280,648
	57.02
	61
	173
	KL102:O2v2
	OXA-48, CTX-M-15, SHV-110, TEM‑1B, OXA-1
	aac(3)-IIa, aac(6')Ib, ant(3'')-Ia, catB, dfrA15, fosA, oqxA, oqxB, sul1
	55

	KP1766
	5,481,479
	170,472
	57.07
	115
	137
	KL17:O1v1
	OXA-48, CTX-M-15, SHV-1, TEM-1A, OXA-1
	aac(3)-IIa, aac(6')Ib-cr catB4 dfrA14, fosA, oqxA, oqxB, tet(D)
	54

	KP1982
	5,641,317
	126,169
	57.02
	106
	173
	KL102:O2v2
	OXA-48, CTX-M-15, SHV-110, TEM‑1B, OXA-1
	aac(3)-IIa, aac(6')Ib-cr, catB4, dfrA15, fosA, oqxA, oqxB, sul1
	55

	KP2255
	5,285,767
	274,273
	57.49
	57
	109
	KL36:O4
	OXA-48, CTX-M-15, SHV-11, OXA-1
	aac(6')Ib-cr, aadA2, ant(3'')-Ia armA, catB4, dfrA12, fosA6, mph(E), msr(E), sul1
	42

	KP2451
	5,563,511
	167,004
	57.09
	79
	187
	KL27:O4
	OXA-48, CTX-M-15, SHV-11, TEM-1B
	aac(3)-IIa, aac(6')Ib-cr, aph(3'')-Ib, aph(6)-Id, catB4, dfrA14, fosA, oqxA, oqxB, sul2, tet(A), qnrB1
	43

	KP2540
	5,504,911
	327,781
	57.34
	82
	50
	KL15:O3b
	OXA-48, SHV-1, TEM-1B, OXA-1
	aac(6')Ib-cr, aadA2, catB4, dfrA12, fosA5, mph(A), oqxA, oqxB, sul1, tet(A)
	42

	KP2575
	5,655,984
	381,474
	57.32
	56
	259
	KL20:O3a
	OXA-48, LEN24
	fosA
	42

	KP2670




	5,570,556
	195,888

	57.16
	70
	137
	KL17:O1v1
	OXA-48, SHV-1
	fosA, oqxA, oqxB
	55

	Isolate
	Size/bp
	N50
	GC %
	Contigs
	Capsular type (wzi)
	Capsular type (Kaptive)
	Beta-lactamase (bla) genes
encoding
	Resistance genes
	Virulence genes (n=)

	KP2746
	5,573,327
	80,814
	57.18
	142
	137
	KL17:O1v1
	OXA-48, SHV-1
	catB4, fosA
	55

	KP3379
	5,305,651
	241,362
	57.41
	68
	173
	KL102:O2v2
	OXA-48, SHV-28
	fosA6, oqxA, oqxB
	42

	KP3907
	5,464,222
	200,612
	57.25
	79
	173
	KL102:O2v2
	OXA-48, CTX-M-15, SHV-28, TEM‑1B, OXA-1
	aac(3)-IIa, aac(6')Ib-cr, aph(3'')-Ib, aph(6)-Id, catB4, dfrA14, fosA6, oqxA, oqxB, sul2, tet(A), qnrB1
	42

	KP12536a
	5,387,277
	5,323,688
	57.40
	2
	298
	KL51:O12
	OXA-48, SHV-1
	fosA
	43

	KP12883
	5,427,158
	371,809
	57.35
	43
	262
	KL21:O3b
	OXA-48, SHV-99
	fosA6, fosA7
	44

	KP13815
	5,638,988
	194,818
	57.14
	103
	24
	KL24:O2v1
	OXA-48, CTX-M-15, SHV-1, OXA-1
	aac(3)-IIa, aac(6')Ib-cr, aadA5, catA1, catB4, dfrA17, mph(A), oqxA, oqxB, sul1
	59


a Isolate additionally sequenced by SMRT.




[image: ]
Supplementary Figure 1 Mean coverage (black line) and standard deviation (blue) of short reads of 21 isolates harboring the 63 kb blaOXA-48 encoding IncL plasmid compared to the complete nucleotide sequence of the 63 kb IncL plasmid from strain EC7215 (Accession No. LR025098.1). The coverage peaks at position 13,000 and 32,000 indicate insertion elements in the reference sequence.

[image: ]Supplementary Figure 2 Comparison of five plasmid nucleotide sequences using BLAST and a custom Perl script for plotting the alignment. Colored arrows indicate blaOXA-48 (red), Insertion sequences (IS) or mobile elements (yellow), genes encoding for proteins of unknown function (gray) and genes encoding for annotated proteins (light blue). The plasmid sequences from EC14604, EC3338 and EC9629 showed highest coverage and sequence identities to CP032226.1, CP018954.1 and CP018954.1, respectively.





Supplementary Figure 3 Transconjugation frequencies of pOXA-48 employing different Enterobacterales acceptor species. The K. pneumoniae clinical isolate KP980 carrying the standard 63 kb IncL blaOXA-48 plasmid was used as a donor.
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Supplementary Figure 4 Presence of virulence genes in WGS data of E. coli with isolates ordered by hierarchical clustering. 
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Supplementary Figure 5 Presence of virulence genes in WGS data of K. pneumoniae with isolates ordered by hierarchical clustering.
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