
TABLE S1. Conventional MLST schemes used for in silico MLST.a

Target Sequence,length

Citrobacter*freundii

arcA 435

aspC 513

clpX 567

dnaG 444

fadD 483

lysP 477

mdh 549

Enterobacter*cloacae

dnaA 442

fusA 646

gyrB 434

leuS 578

pyrG 259

rplB 607

rpoB 545
Escherichia*coli

adk 536

fumC 469

gyrB 460

icd 518

mdh 452

purA 478

recA 510
Klebsiella*oxytoca

gapA 450

infB 318

mdh 477

pgi 432

phoE 420

rpoB 501

tonB 405
Klebsiella*pneumoniae

gapA 450

infB 318

mdh 477

pgi 432

phoE 420

rpoB 501

tonB 414
MLST,=,multilocus,sequence,typing

a.,MLST,schemes,were,based,on,the,publicly,available,PubMLST.org,
database,(www.pubmlst.org),



TABLE S2. Whole genome sequences used for developing genus-, genetic complex- and species-specific wgMLST schemes: public database accession numbers and assembly characteristics. 

 Institut Pasteur
MLST database

Total Ungapped Number N50 L50 Number N50 L50 Spanned Unspanned

Citrobacter spp.

Citrobacter koseri ATCC BAA-895a NA SAMN02603912 ASM1804v1 GCA_000018045.1 GCF_000018045.1 CP000822.1 NC_009792.1 - - Complete genome, chromosome 4,720,462 - - - - - - - - -

Citrobacter amalonaticus L8A NA SAMN02726357 ASM73105v1 GCA_000731055.1 GCF_000731055.1 - - JMQQ01 - Contig 5,273,145 - 110 115,086 15 - - - - -

Citrobacter farmeri GTC 1319 NA SAMD00018686 ASM76473v1 GCA_000764735.1 GCF_000764735.1 - - BBMX01 - Contig 4,929,495 - 31 240,293 6 - - - - -

Citrobacter freundii ATCC 8090 = MTCC 1658 Unknown ST, minor mismatchd SAMN02469678 ASM31246v1 GCA_000312465.1 GCF_000312465.1 - - ANAV01 - Contig 5,001,265 - 171 196,048 8 - - - - -

Citrobacter freundii Ballerup 7851 Unknown ST, minor mismatchd SAMEA2272125 ASM20876v1 GCA_000208765.1 GCF_000208765.1 - - CACD01 - Scaffold 4,904,641 4,904,566 363 60,237 27 357 60,237 27 6 0

Citrobacter freundii CFNIH1 Unknown ST, minor mismatchd SAMN02713684 ASM64851v1 GCA_000648515.1 GCF_000648515.1 CP007557.1 NZ_CP007557.1 - - Complete genome, chromosome 5,099,034 - - - - - - - - -

Citrobacter freundii FDAARGOS_73 ST98 SAMN02934525 ASM78375v1 GCA_000783755.1 GCF_000783755.1 - - JTBJ01 - Contig 5,451,137 - 3 5,064,606 1 - - - - -

Citrobacter freundii GTC 09479 Unknown ST, minor mismatchd SAMN02469850 Whole genome assembly GCA_000342325.1 GCF_000342325.1 - - AOMS01 - Contig 4,899,578 - 31 370,883 5 - - - - -

Citrobacter freundii GTC 09629 Unknown ST, minor mismatchd SAMN02469849 Whole genome assembly GCA_000388155.1 GCF_000388155.1 - - AOUE01 - Contig 5,053,892 - 79 240,358 8 - - - - -

Citrobacter freundii NBRC 12681 Unknown ST, minor mismatchd SAMD00018684 ASM75973v1 GCA_000759735.1 GCF_000759735.1 - - BBMV01 - Contig 4,902,704 - 48 288,133 7 - - - - -

Citrobacter freundii RLS1 Unknown ST, minor mismatchd SAMN02951916 Citrobacter assembly GCA_000582615.1 GCF_000582615.1 - - JATT01 - Contig 4,907,888 - 68 158,049 9 - - - - -

Citrobacter rodentium ICC168 NA SAMEA2272524 ASM2708v1 GCA_000027085.1 GCF_000027085.1 FN543502.1 NC_013716.1 - - Complete genome, chromosome 5,346,659 - - - - - - - - -

Citrobacter sedlakii NBRC 105722 NA SAMD00019865 ASM75983v1 GCA_000759835.1 GCF_000759835.1 - - BBNB01 - Contig 4,631,466 - 30 290,667 5 - - - - -

Citrobacter werkmanii NBRC 105721 NA SAMD00018685 ASM75975v1 GCA_000759755.1 GCF_000759755.1 - - BBMW01 - Contig 4,947,997 - 30 427,597 5 - - - - -

Citrobacter youngae ATCC 29220 NA SAMN02415622 ASM15597v1 GCA_000155975.1 GCF_000155975.1 - - ABWL02 - Scaffold 5,154,159 5,150,259 49 497,106 4 10 2,724,488 1 39 0

Enterobacter cloacae complex -  

Enterobacter cloacae subsp. cloacae ATCC 13047a ST1 SAMN02603901 ASM2556v1 GCA_000025565.1 GCF_000025565.1 CP001918.1 NC_014121.1 - - Complete genome, chromosome 5,314,581 - - - - - - - - -

Enterobacter cloacae 34399 ST114 SAMN03067418 ASM81422v1 GCA_000814225.1 GCF_000814225.1 CP010384.1 NZ_CP010384.1 - - Complete genome, chromosome 4,784288 - - - - - - - - -

Enterobacter cloacae 34977 ST594 SAMN03067414 ASM81412v1 GCA_000814125.1 GCF_000814125.1 CP010376.1 NZ_CP010376.1 - - Complete genome, chromosome 5,160,493 - - - - - - - - -

Enterobacter cloacae 34983 ST269 SAMN03067416 ASM81420v1 GCA_000814205.1 GCF_000814205.1 CP010377.1 NZ_CP010377.1 - - Complete genome, chromosome 4,632,074 - - - - - - - - -

Enterobacter cloacae ECNIH2 ST93 SAMN02713682 ASM72450v1 GCA_000724505.1 GCF_000724505.1 CP008823.1 NZ_CP008823.1 - - Complete genome, chromosome 4,852,980 - - - - - - - - -

Enterobacter cloacae ECNIH3 ST97 SAMN02713683 ASM75022v1 GCA_000750225.1 GCF_000750225.1 CP008897.1 NZ_CP008897.1 - - Complete genome, chromosome 4,633,407 - - - - - - - - -

Enterobacter cloacae ECNIH4 ST191 SAMN02821150 ASM78486v1 GCA_000784865.1 GCF_000784865.1 CP009850.1 NZ_CP009850.1 - - Complete genome, chromosome 4,761,385 - - - - - - - - -

Enterobacter cloacae ECR091 ST97 SAMN02713646 ASM75027v1 GCA_000750275.1 GCF_000750275.1 CP008905.1 NZ_CP008905.1 - - Complete genome, chromosome 4,621,385 - - - - - - - - -

Enterobacter cloacae EcWSU1 ST2 SAMN02604307 ASM23997v1 GCA_000239975.1 GCF_000239975.1 CP002886.1 NC_016514.1 - - Complete genome, chromosome 4,734,438 - - - - - - - - -

Enterobacter cloacae GGT036 ST432 SAMN03005138 ASM77015v1 GCA_000770155.1 GCF_000770155.1 CP009756.1 NZ_CP009756.1 - - Complete genome, chromosome 4,848,754 - - - - - - - - -

Enterobacter cloacae subsp. cloacae ENHKU01 ST3 SAMN02603959 ASM28627v1 GCA_000286275.1 GCF_000286275.1 CP003737.1 NC_018405.1 - - Complete genome, chromosome 4,726,582 - - - - - - - - -

Enterobacter cloacae subsp. dissolvens SDM ST736 SAMN02603521 ASM23576v3 GCA_000235765.3 GCF_000235765.1 CP003678.1 NC_018079.1 - - Complete genome, chromosome 4,968,248 - - - - - - - - -

Escherichia coli -

Escherichia coli 042a ST414 SAMEA2272277 ASM2712v1 GCA_000027125.1 GCF_000027125.1 FN554766.1 NC_017626.1 - - Complete genome, chromosome 5,241,977 - - - - - - - - -

Escherichia coli 536 ST127 SAMN02604181 ASM1330v1 GCA_000013305.1 GCF_000013305.1 CP000247.1 NC_008253.1 - - Complete genome, chromosome 4,938,920 - - - - - - - - -

Escherichia coli 55989 ST678 SAMEA3138229 ASM2624v1 GCA_000026245.1 GCF_000026245.1 CU928145.2 NC_011748.1 - - Complete genome, chromosome 5,154,862 - - - - - - - - -

Escherichia coli ABU 83972 ST73 SAMN02603258 ASM14836v1 GCA_000148365.1 GCF_000148365.1 CP001671.1 NC_017631.1 - - Complete genome, chromosome 5,131,397 - - - - - - - - -

Escherichia coli APEC O1 ST95 SAMN02603424 ASM1484v1 GCA_000014845.1 GCF_000014845.1 CP000468.1 NC_008563.1 - - Complete genome, chromosome 5,082,025 - - - - - - - - -

Escherichia coli APEC O78 ST23 SAMN02603426 ASM33275v1 GCA_000332755.1 GCF_000332755.1 CP004009.1 NC_020163.1 - - Complete genome, chromosome 4,798,435 - - - - - - - - -

Escherichia coli ATCC 8739 ST3021 SAMN02598405 ASM1938v1 GCA_000019385.1 GCF_000019385.1 CP000946.1 NC_010468.1 - - Complete genome, chromosome 4,746,218 - - - - - - - - -

Escherichia coli B REL606 ST93 SAMN02603421 ASM1798v1 GCA_000017985.1 GCF_000017985.1 CP000819.1 NC_012967.1 - - Complete genome, chromosome 4,629,812 - - - - - - - - -

Escherichia coli BL21(DE3) ST93 SAMEA2272558 ASM956v1 GCA_000009565.2 GCF_000009565.1 AM946981.2 NC_012892.2 - - Complete genome, chromosome 4,558,947 - - - - - - - - -

Escherichia coli BL21(DE3) ST93 SAMN02603478 ASM2266v1 GCA_000022665.2 GCF_000022665.1 CP001509.3 NC_012971.2 - - Complete genome, chromosome 4,558,953 - - - - - - - - -

Escherichia coli BW2952 ST10 SAMN02603900 ASM2234v1 GCA_000022345.1 GCF_000022345.1 CP001396.1 NC_012759.1 - - Complete genome, chromosome 4,578,159 - - - - - - - - -

Escherichia coli CFT073 ST73 SAMN02604094 ASM744v1 GCA_000007445.1 GCF_000007445.1 AE014075.1 NC_004431.1 - - Complete genome, chromosome 5,231,428 - - - - - - - - -

Escherichia coli DH1 ST1060 SAMN02598470 ASM2336v1 GCA_000023365.1 GCF_000023365.1 CP001637.1 NC_017625.1 - - Complete genome, chromosome 4,630,707 - - - - - - - - -

Escherichia coli DH1 ST1060 - ASM27010v1 GCA_000270105.1 GCF_000270105.1 AP012030.1 NC_017638.1 - - Complete genome, chromosome 4,621,430 - - - - - - - - -

Escherichia coli E24377A ST1132 SAMN02604038 ASM1774v1 GCA_000017745.1 GCF_000017745.1 CP000800.1 NC_009801.1 - - Complete genome, chromosome 4,979,619 - - - - - - - - -

Escherichia coli ED1a ST452 SAMEA3138232 ASM2630v1 GCA_000026305.1 GCF_000026305.1 CU928162.2 NC_011745.1 - - Complete genome, chromosome 5,209548 - - - - - - - - -

Escherichia coli ETEC H10407 ST48 SAMEA2272237 ASM21047v1 GCA_000210475.1 GCF_000210475.1 FN649414.1 NC_017633.1 - - Complete genome, chromosome 5,153,435 - - - - - - - - -

Escherichia coli HS ST46 SAMN02604037 ASM1776v1 GCA_000017765.1 GCF_000017765.1 CP000802.1 NC_009800.1 - - Complete genome, chromosome 4,643,538 - - - - - - - - -

Escherichia coli IAI1 ST1128 SAMEA3138230 ASM2626v1 GCA_000026265.1 GCF_000026265.1 CU928160.2 NC_011741.1 - - Complete genome, chromosome 4,700,560 - - - - - - - - -

Klebsiella oxytoca -

Klebsiella oxytoca KCTC 1686a ST28 SAMN02603580 ASM24032v1 GCA_000240325.1 GCF_000240325.1 CP003218.1 NC_016612.2 - - Complete genome, chromosome 5,974,109 - - - - - - - - -

Klebsiella oxytoca 10-5248 ST53 SAMN02463897 PB_Kleb_oxyt_10-5248_V1 GCA_000269585.1 GCF_000269585.1 - - AKCF01 - Contig 6,029,795 - 4 5,846,092 1 - - - - -

Klebsiella oxytoca 11492-1 ST36 SAMN02471877 Ko11492-1_1.0 GCA_000252915.2 GCF_000252915.1 - - AIEM01 - Contig 6,176,536 - 213 106,308 20 - - - - -

Klebsiella oxytoca E718 ST27 SAMN02603642 ASM27670v2 GCA_000276705.2 GCF_000276705.2 CP003683.1 NC_018106.1 - - Complete genome, chromosome 6,097,032 - - - - - - - - -

Klebsiella oxytoca FDAARGOS_66 Unknown ST, minor mismatchd SAMN02934515 ASM78389v1 GCA_000783895.1 GCF_000783895.1 - - JTBQ01 - Contig 6,477,598 - 5 6,071,363 1 - - - - -

Klebsiella oxytoca H1g ST52 SAMN02729846 de novo GCA_000633235.1 GCF_000633235.1 - - AYMI01 - Contig 5,840,921 - 68 192,319 10 - - - - -

Klebsiella oxytoca HKOPL1 ST11 SAMN03081460 ASM63241v1 GCA_000632415.1 GCF_000632415.1 CP004887.1 NZ_CP004887.1 - - Complete genome, chromosome 5,914,407 - - - - - - - - -

Klebsiella oxytoca KA-2 ST30 SAMN02641585 KoxKA2v1.0 GCA_000527215.1 GCF_000527215.1 - - JAKX01 - Contig 5,919757 - 77 180,22 10 - - - - -

Klebsiella oxytoca KONIH1 ST151 SAMN02786843 ASM71465v1 GCA_000714655.1 GCF_000714655.1 CP008788.1 NZ_CP008788.1 - - Complete genome, chromosome 6,152,190 - - - - - - - - -

Klebsiella oxytoca M1 ST108 SAMN02887315 ASM72452v1 GCA_000724525.1 GCF_000724525.1 CP008841.1 NZ_CP008841.1 - - Complete genome, chromosome 5,865,090 - - - - - - - - -

Klebsiella oxytoca OK-1 ST2 SAMN02641584 KoxOK1v1.0 GCA_000527235.1 GCF_000527235.1 - - JAKY01 - Contig 5,738,917 - 79 144,587 14 - - - - -

Klebsiella oxytoca R8A Unknown ST, minor mismatchd SAMN02797823 ASM73521v1 GCA_000735215.1 GCF_000735215.1 - - JNCH01 - Contig 6,300,368 - 97 190,583 12 - - - - -

Klebsiella oxytoca SA2 Unknown ST, minor mismatchd SAMN02213857 kleoxysa2 GCA_000427015.1 GCF_000427015.1 - - ATNG01 - Contig 5,762,085 - 72 507,479 4 - - - - -

Klebsiella pneumoniaeb Unknown ST, minor mismatchd -

Klebsiella pneumoniae subsp. pneumoniae NTUH-K2044a ST23 - ASM988v1 GCA_000009885.1 GCF_000009885.1 AP006725.1 NC_012731.1 - - Complete genome, chromosome 5,248,520 - - - - - - - - -

Klebsiella pneumoniae 08A119 ST1214 - - - - - - - 1508 Contig 5,718,308 - 1 5,718,308 1 - - - - -

Klebsiella pneumoniae 342 ST146 SAMN02603449 ASM1956v1 GCA_000019565.1 GCF_000019565.1 CP000964.1 NC_011283.1 - - Complete genome, chromosome 5,641,239 - - - - - - - - -

Klebsiella pneumoniae 700603 ST489 SAMN02471908 KP700603_01152013 GCA_000349245.1 GCF_000349245.1 - - AOGO01 - Contig 5,461,663 - 103 226,688 8 - - - - -

Klebsiella pneumoniae CDC4241-71 ST1216 - - - - - - - 1556 Contig 5,495,631 - 57 160,764 10 - - - - -

Klebsiella pneumoniae CG43 ST86 SAMN02603668 ASM47401v1 GCA_000474015.1 GCF_000474015.1 CP006648.1 NC_022566.1 - - Complete genome, chromosome 5,166,857 - - - - - - - - -

Klebsiella pneumoniae CH137 ST90 - - - - - - - 1710 Contig 5,419,179 - 564 28,034 54 - - - - -

Klebsiella pneumoniae hvKP1 ST86 SAMN02471933 KP1_contigs_1-272 GCA_000338255.1 GCF_000338255.1 - - AOIZ01 - Contig 5,368,567 - 272 43,309 43 - - - - -

Klebsiella pneumoniae IPEUC-1279 ST65 - - - - - - - 1531 Contig 5,293,344 - 243 40,350 43 - - - - -

Klebsiella pneumoniae JM45 ST11 SAMN02603607 ASM44540v1 GCA_000445405.1 GCF_000445405.1 CP006656.1 NC_022082.1 - - Complete genome, chromosome 5,273,813 - - - - - - - - -

Klebsiella pneumoniae KCTC 2242 ST375 SAMN02603582 ASM22048v1 GCA_000220485.1 GCF_000220485.1 CP002910.1 NC_017540.1 - - Complete genome, chromosome 5,259,571 - - - - - - - - -

Klebsiella pneumoniae Kp52.145 ST66 SAMEA3283117 ASM96815v1 GCA_000968155.1 GCF_000968155.1 FO834906.1 NZ_FO834906.1 - - Complete genome, chromosome 5,438,894 - - - - - - - - -

Klebsiella pneumoniae L3 ST25 - - - - - - - 1537 Contig 5,442,001  57 347,903 5 - - - - -

Klebsiella pneumoniae LM21 ST12 - - - - - - - 1544 Contig 5,614,054 - 100 189,033 11 - - - - -

Klebsiella pneumoniae UHKPC179 ST15 SAMN02141974 gkp32v01 GCA_000417465.1 GCF_000417465.1 - - ARSM01 - Contig 5,515,994 - 174 83,960 23 - - - - -

Klebsiella pneumoniae subsp. pneumoniae 1084 ST23 SAMN02603641 ASM29436v1 GCA_000294365.1 GCF_000294365.1 CP003785.1 NC_018522.1 - - Complete genome, chromosome 5,386,705 - - - - - - - - -

Klebsiella pneumoniae subsp. pneumoniae 12-3578 ST421 SAMN02045512 ASM36716v1 GCA_000367165.1 GCF_000367165.1 - - AQOC01 - Scaffold 5,742,061 5,742,031 186 136,195 15 183 136,195 15 3 0

Klebsiella pneumoniae subsp. pneumoniae BJ1-GA ST380 SAMEA3138863 LPSB6_2558 GCA_000529705.1 GCF_000529705.1 - - CBTU01 - Scaffold 5,432,495 5,421,195 114 133,474 15 1 5,432,495 1 113 0

Klebsiella pneumoniae subsp. pneumoniae DSM 30104 ST3 SAMN02470063 KlePneDSM30104 GCA_000281755.1 GCF_000281755.1 - - AJJI01 - Contig 5,512,347 - 27 459,638 4 - - - - -

Klebsiella pneumoniae subsp. pneumoniae HS11286 ST11 SAMN02602959 ASM24018v2 GCA_000240185.2 GCF_000240185.1 CP003200.1 NC_016845.1 - - Complete genome, chromosome 5,333,942 - - - - - - - - -

Klebsiella pneumoniae subsp. pneumoniae MGH 78578 ST38 SAMN02603941 ASM1630v1 GCA_000016305.1 GCF_000016305.1 CP000647.1 NC_009648.1 - - Complete genome, chromosome 5,315,120 - - - - - - - - -

Klebsiella pneumoniae subsp. rhinoscleromatis ATCC 13884 ST67 SAMN00120581 ASM16345v1 GCA_000163455.1 GCF_000163455.1 - - ACZD01 - Scaffold 5,450,034 5,280,675 268 42,720 38 51 565,138 4 213 0

Klebsiella pneumoniae subsp. rhinoscleromatis SB3432 ST67 SAMEA3283109 ASM96784v1 GCA_000967845.1 GCF_000967845.1 FO203501.1 NC_021232.1 - - Complete genome, chromosome 5,270,770 - - - - - - - - -

Klebsiella quasipneumoniae subsp. quasipneumoniae 01A030 ST1528 SAMEA2471851 KQQSB11_PRJEB6037 GCA_000751755.1 GCF_000751755.1 - - CCDF01 - Contig 5,465,736 - 65 151,149 9 - - - - -

Klebsiella quasipneumoniae subsp. quasipneumoniae 18A069 ST1118 SAMEA3138982 KPSB59_PRJEB5158 GCA_000612905.1 GCF_000612905.1 - - CBZM01 - Contig 5,387,733 - 476 24,320 68 - - - - -

Klebsiella quasipneumoniae subsp. similipneumoniae 07A044 ST1215 SAMEA3138998 SB30-PRJEB5159 GCA_000613225.1 GCF_000613225.1 - - CBZR01 - Contig 5,109,717 - 46 257,097 8 - - - - -

Klebsiella variicola At-22 ST1220 SAMN02598515 ASM2546v1 GCA_000025465.1 GCF_000025465.1 CP001891.1 NC_013850.1 - - Complete genome, chromosome 5,458,505 - - - - - - - - -

Klebsiella spp. 1_1_55 ST848 SAMN02463808 ASM16307v1 GCA_000163075.1 GCF_000163075.1 - - ACXA01 - Scaffold 5,459,739 5,417,477 96 110,877 16 19 1,084,691 2 77 0

Klebsiella spp. 10982 ST1155 SAMN02641600 10982.fasta GCA_000523395.1 GCF_000523395.1 - - AKYX01 - Contig 6,082,330 - 218 63,592 28 - - - - -

Klebsiella spp. KTE92 ST1273 SAMN00854647 Esch_coli_KTE92_V1 GCA_000398905.1 GCF_000398905.1 - - ASQN01 - Scaffold 5,471,343 5,433,481 34 344,789 5 3 5,403,718 1 31 0

a. Reference genome

c. WGS-based ST

d. Isolates with a sequence identity below 100% for one or more of the MLST loci were classified as 'unknown ST, minor mismatch'.
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1,061,919,732

Total base count non-m
atched, n

26,324,861
5,039,174

661,973
177,356,775

S
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N
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23

644

M
ean length (m
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48,892

44,631
8,763

200,940

N
50 (base count), n

163,804
147,658
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M
inim

um
 length (base count), n
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933
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 length (base count), n

433,762
388,849

76,938
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C
onsensus base count, n
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3,746,759
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C
overage  

C
overage (m
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224

C
overage m

atched, n
58

53
19

221

B
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M
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um
 reference genom

e size
b

111%
111%

98%
125%

M
axim
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e size
b

97%
97%

87%
113%

a. Including n=8 isolates that w
ere sequenced in duplicate.
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ith a length of at least N
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e m
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n % n % n %

Citrobacter spp. (n = 41)

Mean 178 97.9 264 5.6 442 9.0

Median 179 98.4 164 3.5 342 7.0

Minimum 169 92.9 153 3.2 326 6.6

Maximum 180 98.9 4,284 90.5 4,463 90.8

Enterobacter cloacae complex (n = 121)

Mean 679 98.0 450 10.6 1,129 22.8

Median 681 98.3 406 9.5 1,088 22.0

Minimum 651 93.9 337 7.9 1,008 20.4

Maximum 689 99.4 890 20.9 1,567 31.6

Escherichia coli (n = 1,351)

Mean 2,728 98.7 856 48.0 3,584 78.8

Median 2,733 98.9 817 45.8 3,547 78.0

Minimum 2,504 90.6 646 36.2 3,321 73.0

Maximum 2,755 99.7 1,232 69.0 3,970 87.3

Klebsiella oxytoca (n = 18)

Mean 3,020 98.4 1,409 64.0 4,429 84.1

Median 3,023 98.5 1,516 68.9 4,535 86.1

Minimum 2,963 96.6 513 23.3 3,539 67.2

Maximum 3,059 99.7 1,874 85.2 4,916 93.3

Klebsiella pneumoniae (n = 267)

Mean 2,259 98.9 2,134 80.8 4,393 89.2

Median 2,265 99.2 2,165 82.0 4,430 89.9

Minimum 2,139 93.7 1,588 60.1 3,837 77.9

Maximum 2,282 99.9 2,285 86.5 4,551 92.4

ESBL-E = extended-spectrum beta-lactamase-producing Enterobacteriaceae

TABLE S5. Presence of core genome, accessory genome and whole genome target genes for 1,798 ESBL-E isolates.

Core genome targets Accessory genome targets Whole genome targets



 
P

airw
ise 

com
parisons

 
n

M
edian

R
ange

M
edian

R
ange

M
edian

R
ange

C
ore genom

e

C
itrobacter spp.
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[0 - 177]
0.609

a,d
[0.000 - 0.994]

E
nterobacter cloacae com

plex
7,260

674
[629 - 688]

598
[0 - 672]

0.892
a,d

[0.000 - 0.987]

E
scherichia coli

906,531
2,705

[2,325 - 2,755]
2,593

[0 - 2,684]
0.964

a,d
[0.000 - 0.985]

K
lebsiella oxytoca

153
2,984
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2,893
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0.965

a,d
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FIGURE S1. Distribution of whole genome multilocus sequence typing (wgMLST)-based genetic distance for pairwise 
comparisons of epidemiologically related and unrelated extended-spectrum beta-lactamase (ESBL)-producing Citrobacter 
spp., Enterobacter cloacae complex, Klebsiella oxytoca, and Klebsiella pneumoniae isolates. Epidemiologically related 
isolates were defined as being obtained from the same patient, belonging to the same sequence type (ST), and cultured 
within a time window of 30 days. Epidemiologically unrelated isolates were defined as being obtained from patients without 
a known epidemiological link. The strain collection did not include a pair of epidemiologically related ESBL-producing 
Klebsiella oxytoca isolates.
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