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

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
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. 3 T schemes: characs

NatonalCener o Bitechnology Informain database ot et Aesambychaacirsics
sote e Bosampie ok sssembly e ., GenBank wes ontfeaton oo ecembly Sequence engln Contgs Scafolds Gaps
sequence project number Total Ungapped  Number NSO L50  Number NsO 50 Spanned Unspanned

Cirobacterspp
Girobactor kosori ATCC BAR855° Na SAMNO2603912  ASM1804v1 GOA_ODD018045.1  GCF_000016045.1 CPOODBZ21  NC_0007921 - - Compiets genome, chromosome 4720462 - - - S . .
Cirobacter amelonatcus L&A NA SAMNOZ726357  ASM73105v1 GCA 0007310551 GOF_000731055.1 - - moaor - Contig 27345 - oo wses 15 - - B -
Cirobacter farmeri GTC 1319 NA SAMDOOD186E6  ASM76473v1 GCA 0007647351 GOF 0007647351 - - BowxO1 - Contg ao29405 - R B E
Citobacter reundi ATCC 8090 = MTCC 1658 Unknown ST, minor mismatché SAMNO2469678  ASM31246v1 GCA 0003124651 GOF_000312465.1 - - Ao - Contg 5001265 - o eeos 8 - - B .
Giobacter reundi Ballerup 7851 Unknown ST, minor mismatché  SAMEA2272125 ASM20876v1 GCA 0002067651 GOF_000208765.1 - - cacoot - Scafold 4904641 4g0ases 33 602 27 37 6028 2 6 3
Cirobacter reundi CFNIH1 Unknown ST, minor mismatché  SAMNOZ713664  ASMBABS1v1 GCA_00G4E515.1  GOF_000648515.1 CPOOTSST.1  NZ_CPOOTSST.1 - - Complte genome, chvomosome 5099034 - - - B B -
Cirobacter feundi FOAARGOS 73 sTo8 SAMNOZ934525  ASM7ES7Sv1 GCA 00077551 GCF_00078ITSS.1 - E et - Contig sastaar - 5 064606 1 B
Citobacter eundi GTC 09479 Unknown ST, GCA 0003420251 GCF_000342325.1 - - Aowsor - Contg 400578 - n woes s - - S -
Giobacter reundi GTC 09629 Unknown ST, GCA 0003861551 GOF_000388155.1 - - AoUEOT - Contg 5053802 - oo 8 - - - -
Cirobacter reundi NBRC 12681 Unknown ST, minor mismatché SAMDOOD18664 ~ ASM75973v1 GCA 0007567351 GOF_000759735.1 - - [OTVI Contg 902704 - @ e 7 - - - -
Cirobacter reundiRLS1 Unknown ST, minor mismatché  SAMNOZ9S1916  Citobacter assembly  GCA_000S62615.1  GCF_000S82615.1 - o - Contig 4g0raes - & 1o 9 B
Cirobacter rodentium ICC168 NA SAMEA2272524 ASM2708V1 GCA 0000270851 GCF_000027085.1 FNS438021 NC_OTTIEA - - Complte genome, chvomosome 546659 - E . S B .
Cirobacter sedlki NERC 105722 NA SAMDO0O19865  ASM75983v1 GCA 0007598351 GOF_000759835.1 - - BoNBOl - Contig 4631466 - ©  woe 5 - - - -
Cirobacter werkmanii NBRC 105721 N SAMDOCOTBGES  ASM75975v1 GCA_0007SG755.1  GOF_000759755.1 - - Bowwor - Gontig aoaroer - 0 oams s - - B E
Girobacter youngae ATCG 26220 N SAMNO2415622 ASMISSOTVI GCA_OD01SSO7S.1  GOF_000185975.1 - - Aswoz - Scafold 515415 5150250 48 4908 4 0 272448 1 3 0
Entorobactr closcas complex .
Enterobacter cloacae subsp. cloacas ATCC 13047 sT1 SAMNO2603901  ASM2556v1 GCA_000025565.1 GCF_000025565.1 CP001918.1 NC_0141211 - - Complete genome, chromosome 5,314,581 - - - - - - - - -
Enterobacter loacae 34399 s SAMNOGOG7418  ASMB1422v1 GCA 0008142251 GOF_000814225.1 CPOTO3B41  NZ_CPOT0384.1 - - Compite genome, chvomosome 4764288 - E - S B E
Enterobacter loacae 4977 sTso4 SAMNO3OGT414  ASMB141241 GCA 0008141251 GCF_000814125.1 CPOTONTGA  NZ_CPOTONTB1 - - Complte genome, chvomosome 5160493 - E E S S .
Entorobacier loacao 34983 sT269 SAMNO3OG7416  ASMB1420v1 GOA 0008142051 GCF_000814205.1 CPOYOIT7.1 NZ_CPOTOSTT.1 - - Compiets genome, chromosome 4632074 - - - S - -
Enterobacter loacae ECNIHZ 198 SAMNOZ713062 ASM72450v1 GCA 0007245051 GOF_000724505.1 CPOOBBZ3.1  NZ_CPOOBB23.1 - - Complte genome, chvomosome 4852980 - - - S B -
Entorobacter loacas ECNIH3 stor SAMNOZ713683 ASM7502201 GCA 0007502251 GOF_000750225.1 CPODBBST.1  NZ_CPOOBBST.1 - - Compite genome, chvomosome 4633407 - - - - - S
Enterobacter loacas ECNIH sTion SAMNOZB21150  ASM78486v1 GCA_ODO7BABS5.1  GCF_000784865.1 CPODSBSO.1 NZ_CPO0SBS0.1 - - Complte genome, chvomosome 4761385 - - - B B .
Entorobacter cloacae ECRO91 sto7 SAMNOZ713646  ASM75027v1 GCA 0007502751 GOF_000750275.1 CPOOB0S.1  NZ_CPOOG90S.1 - - Complte genome, chvomosome 4621385 - - - - - -
Enterobacter loacae EGWSUT sm2 SAMNOZE04307 - ASMZ3997YI GCA_000239975.1  GOF_000230975.1 CPO028B6.1  NC_016514.1 - - Complte genome, chvomosome 4734436 - - - S B -
Enterobacter cloacae GGTO3% sTas2 SAMNOG00S138  ASM77015v1 GCA 007701551 GOF 0007701551 CPOOS7S6.1  NZ_CPOOSTS6.1 - - Complte genome, chvomosome 4848754 - - - - - S
Enterobacter loacae subsp. cloacas ENHKUO1 s SAMNOZ503050  ASM26627v1 GCA 0002862751 GCF_000286275.1 CPOOSTSTA NC_OTBAOS.1 - - Complte genome, chvomosome 4726582 - - - B B .
Entorobacter cloacae subsp.dissohvens SOM sT730 SAMNOZS03521 - ASM23576v3 GCA 0002357653 GOF_000235765.1 CPO03678.1 NC_018070.1 - - Complte genome, chvomosome 4968246 - - - - . -
Eschericha col .
Eschorichiocoli042° sTa1s SAMEA2272277 ASMET12v1 GCA0D0027125.1 GOF_000027125.1 FNSSAT661 NC_OT7626.1 - - Complte genome, chvomosome 5241977 - E E S S .
Eschorichiacol 536 stizr SAMNO2604161  ASM1330v1 GOA_ODDO13305.1  GCF_000013305.1 CPOOD247.1 NC_00B2531 - - Compiets genome, chromosome 4938920 - - - - - -
Escherichia col 55989 sTo7s SAMEAD136220 ASM2624v1 GCA 0000262451 GOF_000026245.1 CUSZ81452 NC_OM7481 - - Complte genome, chvomosome  5,154.862 - - - - B -
Escherichia cali ABU 83972 s SAMNOZ503255 ASM14836v1 GCA_0D0148365.1 GOF_000148365.1 CPODIBTI NC_OTZGI1 - - Compite genome, chvomosome 5131397 - E E S S E
Eschericha collAPEC O1 sTos SAMNOZS03424  ASM14BAV1 GCA_OD0014845.1 GCF_000014845.1 CPOODIGE1 NC_00BSB31 - - Complte genome, chvomosome 5082025 - E E S S .
Eschorichia coliAPEC 078 128 SAMNO2603426  ASME27SV1 GOA_O00332755.1  GCF 0003327551 CPOOA009.1  NC_0201631 - - Compiets genome, chromosome 4798435 - - - S B -
Eschericha collATCC 8739 sTa021 SAMNOZ508405  ASM1938v1 GCA_000016385.1  GOF_000019385.1 CPOODSA61 NC_010468.1 - - Gomplte genome, chvomosome 4746216 - - - B B -
Escherichia col B REL60G o8 SAMNOZS03421  ASM1798V1 GCA_0D0017985.1  GOF_000017985.1 CPODDRT9.1  NC_OT2967.1 - - Compite genome, chvomosome 4628812 - - . B . B
Eschericha coll BL21(DES) sTos SAMEA2272558 ASMaSevT GCA_0D0009565.2  GCF_000009565.1 AMO4BS812 NC_0128922 - - Complte genome, chvomosome 4558947 - - - B B .
Escherichia col BL21(0E3) 198 SAMNOZ503478  ASM266v1 GCA 0000226652 GOF_000022665.1 CPODTS093 NC.0129712 - - Complte genome, chvomosome 4558953 - - - - - -
Escherichia coll BW2952 sTio SAMNOZ03900  ASM2234v1 GCA000022345.1  GOF_000022345.1 CPODI386.1 NC_012750.1 - - Complte genome, chvomosome 4578159 - - - S B -
Eschericha coll CFTO73 s SAMNOZ504084  ASM744vT GCA_OD0007445.1  GOF_000007445.1 AEOTAOTS.1  NC_OGH4311 - - Compite genome, chvomosome 5231426 - - . B . L
Eschericha coli DH1 sTi060 SAMNOZS084T0  ASMZ336v1 GCA 0000233651 GCF_000023365.1 CPODIEST NC_OT7625.1 - - Complte genome, chvomosome 4630707 - - - B B .
Escherichi coli DH1 sTi060 - ASM27010v1 GCA 0002701051 GOF_000270105.1 APO1Z030.1 NC.O17638.1 - - Compets genome, chromosome 4621420 - - - - . -
Eschericha coll E24377A st SAMNOZ504038  ASM1774v1 GCA000017745.1 GOF_000017745.1 CPODDEOO.1 NC_00980T1 - - Complte genome, chvomosome 4978619 - - - S B -
Eschericha coli ED1a sTas2 SAMEA3138232 ASMZ630V1 GCA 0000263051 GCF_000026305.1 CUSZ1622 NC.OM7ASA - - Complte genome, chvomosome 5208548 - E - B . L
EschorichiacollETEC H10407 st SAMEA2272237  ASMZ104TVI GOA_ODN210475.1  GCF 0002104751 FNG4SATA1 NC_O76331 - - Compiets genome, chromosome 5,153,435 - - - - B -
Escherichi coliHS sti6 SAMNOZ504037  ASM1776v1 GCA_00017765.1  GOF_000017765.1 CPOODBG21 NC_009800.1 - - Complte genome, chvomosome 4643536 - - - - B -
Escherichia col AI1 stz SAMEAD138230 ASM2626v1 GCA_000026265.1 GOF_000026265.1 CUSZ1602 NC_OM7411 - - Compite genome, chvomosome 4700560 - E E S S E
Kiebsieta xytoca .
Kobsiola oytoca KCTC 1636° stz SAMNO2603580  ASM24032v1 GOA_ODN240325.1  GCF_000240325.1 CPOO318.1 NC_0166122 - - Compiets genome, chromosome 5974109 - - - S . .
Kiebsielaoxytoca 10-5248 s788 SAMNO2463867 PB_Kieb_oxyl_10-5248_V1 GCA 0002695851 GCF_000269585.1 - - AKCFO1 - Contg 6020795 - 4 seweom 1 - - B -
Kibsiela oxytoca 114621 16 SAMNOZATITT  Ko11492-1_10 GCA_ 0002529152 GOF_000252915.1 - - nEMOT - Contg 6176536 - 25 e 2 - - B .
Kiebsiela oxytoca E718 str SAMNOZ503642 - ASMZTGT0V2 GCA 002767052 GCF_0002767052 CPOO36E31  NC_OTBI061 - - Complte genome, chvomosome 6,087,032 - - - B B .
Kiebsielaoxytoca FOAARGOS. 66 Unknown ST, minor mismatché SAMNOZ934515 ~ ASM76389v1 GCA 0007836951 GOF_000783895.1 - - sBO0t - Contg 647759 - s et - - - -
Kebsiola oxytoca Hig sTs2 SAMNOZ729846 e novo GCA_000633235.1  GOF_000633235.1 - - Aot - Gontig ez - e s 0 - - B -
Kiebsiola oxytoca HKOPL1 st SAMNO3DB1460  ASMB3241v1 GCA 006324151 GOF_000632415.1 CPODABET.1  NZ_CPODABET.1 - - Compite genome, chvomosome 5914407 - - - S
Kiebsiola oxytoca KA-2 st SAMNOZBATSES  KoxkA2V1.0 GCA_000S27215.1  GOF_000527215.1 - - xor - Contg sorst - 7wz 0 - - B -
Kiabsila oytoca KONIH1 stist SAMNO2780843  ASMT 14651 GOA_OD0714655.1  GCF_000714655.1 CPOOB786.1  NZ_CPOOS788.1 - - Compets genome, chromosome  6162,1%0 - - - S B -
Kiebsiela oxytoca M1 sTios SAMNOZB67315  ASM7245201 GCA 0007245251 GOF_000724525.1 CPODBBA11 NZ_CPOOBBA1.1 - - Compite genome, chvomosome 5865090 - - - B B -
Kiebsiola oxytoca OK-1 st SAMNOZB41584  KoxOKIV1.0 GCA 0005272351 GCF_000527235.1 - o - Gontig sTRONT - ™ wasw ow - . -
Kiabsialaoxytoca ReA Unknown ST, minor mismatché SAMNOZTO7823  ASM73521v1 GOA_O00735215.1  GCF 0007352151 - - NoHo - contg sa00368 - o wss 12 - - B -
Kiebsiela xytoca SA2 Unknown ST, minor mismatché  SAMNOZ213857  Keorysa2 GCA_000427015.1  GOF_000427015.1 - - AmGOT - Contg 5762085 - . sware 4 - - B -
Kiobsiolla proumoniae Urknown ST, minor mismatch -
Kiebsiola preumonioe subsp. preumonioe NTUH-K2044" st - AswoBavt GCA 000098351 GCF_000009B8S.1 APODGT25.1 NC_OT273ti - - Complte genome, chvomosome 5248520 - - - B B .
Kiobsilla praumoniae 08AT19 sTiz14 - E E E - - - 1508 conig s7i608 - ' sress 1 - - B -
Kiebsiela preumoniae 342 sTiao SAMNOZ03449  ASM1956v1 GCA 0000195651 GOF_000019565.1 CPOODIG41 NC_OTI2831 - - Complte genome, chvomosome 5641239 - - - - B -
Kiebsioll praumonioe 700603 sTae0 SAMNO247I908 KPTOOG3 01152013 GCA 0092451 GCF_000MI245.1 - - Aos001 - Contg sasi663 - w0 zesse 8 - - B E
Kiebsiela preumoniae CDCA241-71 sTizie - - - . - - - 1556 Contg Sags631 - s weomee 0 - - B .
Kiabsiella preumoniae CG43 sTe6 SAMNO2503668  ASWATAOTT GCA 0004740151 GOF_000474015.1 CPOOBSAS1 NC_022566.1 - - Complte genome, chvomosome  5,166857 - - - S B .
Kiebsiela preumoniae CHIST 190 - - - - - - - 1710 Contg 5410179 - s 2m0m s - - - -
Kiebsill praumonioe hukP1 sTe6 SAMNO2471933  KP1_contigs_1-272 GCA 003362551 GOF_000336255.1 - . rozn - Gontig s368567 - m wawe - . -
Kiabsiola preumoniae IPEUC-1279 sTe5 - - - - - - - 1831 Contg 5201344 - 23 a0 4 - - B .
Kiebsiela preumoniae JMAS stit SAMNO2603607  ASMAS0VT GCA 0004454051 GOF_000445405.1 CPOOB6S6.1 NC_0220821 - - Complte genome, chvomosome 5273813 - - - - - -
Kiebsiela peumoniae KCTC 2242 sTo7s SAMNOZS03562  ASM22046v1 GCA_000220485.1  GOF_000220485.1 CPO0Z910.1 NC_OT7540.1 - - Complte genome, chvomosome 5259571 - - - S B -
Kiebsioll praumnioe Kps2.145 sTe6 SAMEAS2E3117  ASMOGB1SYT GCA 009681551 GCF_000968155.1 FOBMI06.1 NZ_FOBMO06.1 - - Compite genome, chvomosome 5438804 - E - B
Kiabsiala peumoniae L3 s - - - - - - - 1837 Contg 5442001 s e s - - B -
Kiebsiela preumoniae 21 stiz - - - - - - - 1544 Contig 5614054 - w0 deeos Mo - - B -
Kiebsiola preumoniae UHKPG179 stis SAMNO2141974  gkp32401 GCA_000417465.1  GOF_000417465.1 - - ARsMOT - Gontig sstsees - o om0 @ - - B .
Kiebsiela preumoniae subsp. preumoniae 1084 st SAMNOZ503641  ASMZ9436v1 GCA 0002043651 GOF_000264365.1 CPOOSVES NC_018S221 - - Complte genome, chvomosome 5386705 - E E S S .
Kiabsiela preumoniae subsp. proumonias 12-3578 stz SANNO204SS T2 ASMIET 16V GOA 000671651 GCF_000367165.1 - - Aqocor - Scafold 57201 5742031 186 1195 15 83 1%195 15 3 o
Kiobsiolla preumoniae subsp. preumonias B.1-GA s1380 SAMEA3136863 LPSB_ 2558 GCA 0005267051 GOF_000529705.1 - - ceruor - Scafold 5432495 5421195 14 a7 15 1 sa%dss 1 3 0
Kiebsiela preumoniae subsp. preumoniae DSM 30104 s SAMNO2470063  KiePneDSM30104 GCA_000281755.1 GOF_000281755.1 - - Awor - Contg ss12M7 - 2 asew 4 - - - B
Kiebsiela preumoniae subsp. preumoniae HS 11286 st SAMNOZ502059  ASM24016v2 GCA 0002401852 GOF_000240185.1 CPOO3200.1 NC_016845.1 - - Complte genome, chvomosome 5333942 - E E S S .
Kiabsiela preumoniae subsp. preumoniae MGH 76575 sT38 SAMNOZ503041  ASM1630v1 GCA 0000163051 GOF_000016305.1 CPOODSAT.1 NC_009648.1 - - Complte genome, chvomosome 5,316,120 - - - S - -
Kiebsiela peumoniae subsp.inoscleromatis ATCC 13884 ST67 SAMNOO120561  ASM16345v1 GCA 0001634551 GOF_000163455.1 - - Aczoot - Scafold 545003 5200675 268 4270 % 51 ss1% 4 23 0
Kiebsiela preumoniae subsp. rhinoscleromatis SB3432 ste7 SAMEAS263100 ASMOGTBAVT GCA 009678451 GOF_000967845.1 FO203011 NC_0212321 - - Compite genome, chvomosome 5270770 - - - - - S -

sTiss SAMEAZ4TI651 KQOSBI1_PRUEBEON  GCA_DO7SI755.1 GCF_O0O7SIZSS1 - - cooror - Contg sass736 - 6 e 9 - - - .
Kiebsielaquasipneumoniae subsp. quasipneumoniae 184069 STH118 SAMEAD136982 KPSBSO_PRIEBSISS  GCA 0006120051 GCF 0006129051 - - cezmor - Contg 5387733 - s a0 e - - - -

sTizis SAMEA3136098  SBI0-PRIEBS159 GCA_000613225.1  GOF_000613225.1 - - cezRor - Gontig s00717 - W amow s - - - -
Kiebsiola varicola A2 sTizz0 SAMNOZS08515  ASMZ546v1 GCA 0000254651 GOF_000025465.1 CPODIESN1 NC_OT38S0.1 - - Complte genome, chvomosome 5458505 - - . . -
Kbsiola s 1.1.55 sTaan SAMNO2463808  ASMIS307VI GCA 0001630751 GOF_000163075.1 - - Acxa01 - Scafold 545070 S4TI9 V0BT 6 i8 108 2 7 0
Kobsilla sop. 10962 sTiss SAMNOZ641600 10982 fsta GCA 0005233951 GOF_000523395.1 - - o1 - Contig s0823% - 26 eas 28 - - - -
Kebsiola sop KTES2 stz SAMNOOBS4647 Esch coll KTE92 V1 GCA_000398905.1 _ GCF_000308905.1 - - Asanot - Scafold 54715 54461 34 aete0 5 3 540878 1 3 0
0= witha length wisT= yping N lengin of ataast s wes =

a. Reference genome
b. Adapted from ML
. WGS-based ST

d.Isolates with a sequence identity below 100% for one or more of e MLST loci were classified as 'unknown ST, minor mismatch”



TABLE S3. Overview of target genes included in species-spe:

ic wgMLST- and cgMLST typing schemes.*

Reference genome

Typing schemes

Bases included

) ) Target genes included Target genes SeqSphere+
Microorganism Name Target genes Bases N Date created y
Core genome Accessory genome Whole genome excluded' Core genome Accessory genome Whole genome version

Citrobacter spp. Citrobacter koseri ATCC BAA-895 4,978 4,720,462 182 4,736 4,918 60 133,300 4,121,455 4,254,755 2015.02.09 23.0
Enterobacter cloacae complex Enterobacter cloacae subsp. cloacae ATCC 13047 5,120 5,314,581 693 4,260 4,953 167 628,107 3,922,212 4,550,319 2015.03.10 230
Escherichia coli Escherichia coli 042 4,793 5,241,977 2,764 1,785 4,549 244 2,735,270 1,615,200 4,350,470 2014.07.04 21.0
Klebsiella oxytoca Klebsiella oxytoca KCTC 1686 5,340 5,974,109 3,068 2,200 5,268 72 3,099,178 2,016,620 5,115,798 2015.04.08 231

pr NTUH-K2044 4,992 5,248,520 2,284 2,641 4,925 67 2,163,674 2,465,615 4,629,289 2014.07.18 21.0

cgMLST = core genome multilocus sequence typing; wgMLST = whole genome multilocus sequence typing

a. cgMLST schemes included only the core genome target:

b. Based on reference genome filters

WgMLST schemes included

| whole genome targets



TABLE S4. Summary of assembly characteristics of 1,827 ESBL-E isolates.”

Parameter Mean Median Minimum Maximum
Reads

Number, n 2,500,805 2,451,808 530,780 9,760,870
Number matched, n 2,212,150 2,203,775 519,703 7,884,490
Number non-matched, n 288,655 83,092 7,385 1,876,380
Percentage reads used, % 90.8% 96.2% 61.5% 99.2%
Mean length (base count), n 142 149 92 243
Mean length matched (base count), n 144 152 93 247
Mean length non-matched (base count), n 86 92 " 180
Total base count, n 325,313,458 307,929,108 94,871,782 1,073,062,634
Total base count matched, n 298,988,597 271,970,730 94,013,404 1,061,919,732
Total base count non-matched, n 26,324,861 5,039,174 661,973 177,356,775
Scaffolds

Number, n 125 115 23 644
Mean length (mean base count), n 48,892 44,631 8,763 200,940
N50 (base count), n 163,804 147,658 16,990 997,471
Minimum length (base count), n 530 513 500 933
Maximum length (base count), n 433,762 388,849 76,938 2,146,409
Consensus base count, n 5,160,832 5,135,666 3,746,759 6,657,910
Coverage

Coverage (mean depth), n 63 60 20 224
Coverage matched, n 58 53 19 221

Breadth-of-coverage (% of expected size), %

Minimum reference genome size” 111% M1% 98% 125%

Maximum reference genome size® 97% 97% 87% 113%

ESBL-E = extended-spectrum beta-lactamase-producing Enterobacteriaceae; N50 = largest scaffold length N, such that 50% of the assembled genome size is contained in
scaffolds with a length of at least N; wgMLST = whole genome multilocus sequence typing

a. Including n=8 isolates that were sequenced in duplicate.

b. Species-specific minimum and maximum reference genome sizes were based on the assembled genomes used to create species-specific wgMLST schemes (see Table S2).



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
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 98.9 817 458 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 4,551 924

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



TABLE S6. Summary statistics of the distributions of genetic distance for 950,275 pairwise comparisons of ESBL-E isolates: core genome, accessory genome and whole

genome

oo_qu:mﬂ_vw\,q\__mwzm Number of alleles compared Number of different alleles UﬂOUWnMMﬂMH_MHJMHM”WM_V_m_mm

n Median Range Median Range Median Range

Core genome
Citrobacter spp. 820 177 [164 - 180] 109 [0-177] 0.6092¢ [0.000 - 0.994]
Enterobacter cloacae complex 7,260 674 [629 - 688] 598 [0-672] 0.89224 [0.000 - 0.987]
Escherichia coli 906,531 2,705 [2,325 - 2,755] 2,593 [0 - 2,684] 0.9642¢ [0.000 - 0.985]
Klebsiella oxytoca 153 2,984 [2,899 - 3,044] 2,893 [2 - 3,004] 0.9652¢ [0.001 - 0.996]
Klebsiella pneumoniae 35,511 2,245 [2,027 - 2,281] 1,895 [0-2,232] 0.84432¢ [0.000 - 0.998]
Accessory genome
Citrobacter spp. 820 146 [74 - 173] 106 [0-171] 0.748°¢ [0.000 - 1.000]
Enterobacter cloacae complex 7,260 311 [220 - 886] 277 [0 - 687] 0.943b4 [0.000 - 1.000]
Escherichia coli 906,531 660 [432 - 1,206] 594 [0-922] 0.969°¢ [0.000 - 0.998]
Klebsiella oxytoca 153 1,387 [344 - 1,800] 1,062 [0 - 1,604] 0.995P¢ [0.000 - 1.000]
Klebsiella pneumoniae 35,511 2,044 [1,335 - 2,244] 1,820 [0-1,962] 0.899Pd [0.000 - 0.997]
Whole genome
Citrobacter spp. 820 325 [246 - 348] 215 [0-343] 0.659° [0.000 - 0.997]
Enterobacter cloacae complex 7,260 984 [872 - 1,561] 884 [0-1,314] 0.911° [0.000 - 0.989]
Escherichia coli 906,531 3,359 [2,922 - 3,938] 3,175 [0 - 3,538] 0.966° [0.000 - 0.986]
Klebsiella oxytoca 153 4,341 [3,276 - 4,813] 3,905 [2 - 4,399] 0.974°¢ [0.000 - 0.996]
Klebsiella pneumoniae 35,511 4,288 [3,489 - 4,520] 3,727 [0 - 3,938] 0.870° [0.000 - 0.997]

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

a. Difference in median genetic distance between species, core genome: Kruskal-Wallis Chi-square: 22,685; p<0.0005

b. Difference in median genetic distance between species, accessory genome: Kruskal-Wallis Chi-square: 15,980; p<0.0005
c. Difference in median genetic distance between species, whole genome: Kruskal-Wallis Chi-square: 20,867; p<0.0005

d. Difference in median genetic distance between core and accessory genome: Sign test p<0.0005
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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
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