	
	
	



Additional file 3 - Supplementary Results
[bookmark: _Hlk161235525][bookmark: _GoBack]Patient populations and clinical characteristics
Demographic characteristics of PA-ESBL and NA-ESBL patients 
PA-ESBL patients, compared to NA-ESBL patients, showed a significant association with age more than 80 years (14.2% vs 8.6%, P=0.028), a higher prevalence of infections (8.6% vs 1.4%, P<0.001, Additional file 4: Table S4), both admission-onset (n=9/456, 2.0% versus n=9/3247, 0.3%, Fisher, P <0.001) and hospital-onset (n=20/456, 4.4% versus n=35/3247, 1.1%, Fisher, P<0.001). Among the PA-ESBL cohort, more patients arrived from acute-care institutions (13.2% versus 7.4%, P=0.001) and extended-care facilities (6.6% versus 2.9%, P=0.002) than among the NA-ESBL cohort. Moreover, previous ESBL carriage (4.6% versus 1.1%, P<0.001) or hospitalisation within the past 1 year (66.7% versus 51.6%, P≤0.001) were more prevalent among PA- rather than NA-ESBL patients. Antibiotic exposure at admission did not show a significant difference between PA- and NA-ESBL patients (14.5% vs 12.8%, P=0.304, Additional file 4: Table S4).
Factors associated with HA-ESBL cohort
The ESBL-free and the HA-ESBL cohorts showed comparable characteristics in basic demographics (i.e., age, gender, BMI, Additional file 4: Table S5). However, antibiotic exposure during hospitalisation (72.5% versus 49.4%, P<0.001, Additional file 4: Table S5) and hospitalisation for a median of 8 days (P=0.048), was associated with ESBL-E nosocomial acquisition. Similar to the PA-ESBL cohort, HA-ESBL patients demonstrated a stronger association with ESBL-E infections (2.9% vs 1.1%, P=0.033). Besides, the HA-ESBL cohort was significantly associated with hospitalization within the past three months to one year prior to current admissions (35.8% versus 26%, P<0.001) and known ESBL carriage before admission (2.9% versus 0.9%, P=0.020). 
[bookmark: _Hlk161302685]Population structure of ESBL-producing E. coli revealed high genomic diversity in both HA- and PA-ESBL cohorts
Besides the analysis of the whole ESBL-Ec population, we cross-sectionally investigated the diversity of the first ESBL-Ec isolate among positive patients in both PA- and HA-ESBL cohorts. Out of the 366 sequenced ESBL-Ec, 215 (58.7%) were the first ESBL-Ec isolates isolated from screening (n=201 isolates) and clinical samples (n=14 isolates) from each of the 201 patients: 114 isolates originated from 102 PA-ESBL patients and 101 isolates from 99 HA-ESBL patients. From 188 of these patients, one colonising (in 185 patients) or one infecting first-isolates (in 3 patients) was isolated. In other cases, two first-isolates, either two colonising isolates (in 4 patients) or two infecting isolates (in 1 patient) or one colonising and one infecting isolates (in 8 patients) were concurrently isolated at the first time points.
These 215 isolates showed a high clonal diversity with 45 known STs belonging to all eight phylogroups. However, of these 45 STs, fourteen accounting for more than 80% of the first-isolate population were observed commonly in both PA- (97/114, 85.1%) and HA-ESBL cohorts (81/101, 80.2%). Thirteen and eighteen STs were uniquely identified in the first-isolate populations of PA- and HA-ESBL cohorts, respectively, but not in more than three isolates each. The Simpson’s diversity index (SDI) of the first-HA-ESBL-Ec (SDI =0.8) was comparable to that of the first-PA-ESBL-Ec (SDI=0.75). 
The diversity of the first ESBL-Ec in the PA-ESBL cohort reflected the diversity on the arrival of ESBL-Ec from the community. The comparably high clonal diversity of the first-HA-ESBL-Ec reinforces the evidence of the lack of any specifically successful hospital-associated lineages.
Similar to the overall isolate population, ST131 was the most predominant ST found in the first-isolate populations in both cohorts (99/215, 46%), and the prevalence of this clone did not differ significantly between the populations of first-isolate isolated from PA- (56/114, 49%) or HA-ESBL cohorts (43/101, 42.6%, P=0.3). 
ESBL-Ec from HA and PA-ESBL cohorts presented similar antibiotic resistance and virulence gene profiles
Antibiotic resistance genes
Besides blaCTX-M genes identified in ninety percent of the isolated ESBL-Ec isolates, other less frequent ESBL genes included blaSHV (blaSHV-12, n=20) and blaTEM (blaTEM-19, blaTEM-52, n=3; a combination of blaCTX-M-32 and blaTEM-207, n=1). Moreover, plasmid-mediated AmpC carriers (blaCMY-2, n=9), and carbapenemase-producers (blaKPC-3, n=1) were also observed.  
In addition to ESBL and other beta-lactamase-encoding genes, we identified a total of 50 acquired antibiotic resistance genes (ARGs) conferring resistance to aminoglycosides, rifampicin, phenicols, colistin, fosfomycin, macrolides/lincosamides/streptogramins (MLS), fluoroquinolones, sulphonamides, trimethoprim and tetracyclines. 
The principal component analysis (PCA) based on the presence/absence binary matrix of all antimicrobial resistance genes, including beta-lactamases-encoding genes, suggested that ESBL-Ec in PA- and HA-ESBL cohorts shared similar resistance gene profiles (Additional file 5: Fig S1).
ESBL-Ec isolates from HA-ESBL patients (n=136, mean: 5, median: 5, range: 1-7, IQR: 4-6, SD: 2 classes) carried more acquired resistance gene classes than those from PA-ESBL patients by a mean of one gene (n=230, mean: 4, median: 5, range: 1-7, IQR: 3-6, SD: 2 classes, P=0.002). 
Virulence factors
We detected a total of 222 virulence genes and each ESBL-Ec isolate carried 67 virulence genes on average (median: 71, IQR: 61-73, range: 30-103 genes). No significant difference was observed between the PA- and HA-ESBL cohorts regarding the total number of virulence genes nor within each virulence function group, except for virulence genes responsible for autotransporter (P = 0.011) and invasion (P = 0.049), wherein PA-ESBL-Ec carried more virulence genes than HA-ESBL-Ec by a median of one gene (Additional file 5: Fig S2A). Infecting ESBL-Ec (n=42, mean: 70, median: 73 genes) in both cohorts carried more virulence genes than colonising isolates (n= 324, mean: 67, median: 71 genes, P = 0.03, Additional file 5: Fig S2B). 
No significant difference in the overall number of virulence genes was observed between different STs (Additional file 5: Fig S2C), or between the groups of 215 first-isolated isolates and the 151 subsequently isolated isolates (Additional file 5: Fig S2D). 
Local ST131 reflect the epidemic properties of global ST131
Local ST131 population structure
The majority of the ST131 ESBL-Ec isolates belonged to clade C, including subclade C2/H30-Rx (135/178 isolates, 75.8%) and subclade C1/H30-R (35/178 isolates, 20%) (Figure 4), a minority of them belonged to clade A (n=5) or clade B (n=3).
While ST131 isolates from subclade C2 were mainly associated with blaCTX-M-15 (131/135, 97.0%); subclade C1 commonly carried blaCTX-M-27 (25/35, 71.4%) and less frequently blaCTX-M-14 (2/35, 5.7%). blaCTX-M genes of CTX-M group 1 and group 2 genes were observed in clade A and clade B (Figure 4). 
The genetic context of blaCTX-M genes carried by different ST131 clades was investigated by long-read sequencing on nine ST131 isolates from both PA- (n=5) and HA-ESBL (n=4) cohorts. 
The nine isolates that were long-read sequenced belonged to all identified clades: clade C2/H30-Rx (n=6, all carried blaCTX-M-15), clade C1/H30-R (n=1, carried blaCTX-M-27), clade A (n=1, carried blaCTX-M-15), and clade B (n=1, carried blaCTX-M-2). From these nine isolates, eleven blaCTX-M genes were identified with one C2/H30Rx isolate carrying up to three copies of blaCTX-M-15 in its genome (Additional file 4: Table S6). Except for blaCTX-M-2 with no flanking IS element found, IS elements surrounding blaCTX-M-15 and blaCTX-M-27 were consistent with the previous report (1). blaCTX-M genes were mostly found on plasmid IncF which carried multiple additional antibiotic resistance genes (Additional file 4: Table S6). Chromosomal blaCTX-M-15 was observed in both cohorts, including two PA- and one HA-ESBL-Ec isolates. In these three isolates, one to two copies of chromosomal blaCTX-M-15 were observed. 
ST131 isolates from the two subclades C1 and C2 of both HA- and PA-ESBL cohorts consistently carried the chromosomal mutations (gyrA1AB, parC1AB) on gyrA and parC genes conferring fluoroquinolone resistance and concordantly expressing resistance to ciprofloxacin (Figure 4). These mutations were absent in the ciprofloxacin-susceptible ST131 isolates of clades A and B.
fimH41 and fimH30 were found in all ST131 isolates of clade A and clade C, respectively. Two out of three clade B isolates carried fimH22 and one without identified fimH variant.
Although not the clone with the highest number of virulence genes, ST131 ESBL-Ec carried a noticeably different virulence profile compared to other STs (Additional file 5: Fig S3A-B). The virulence profile of local ST131 was notably linked to a higher prevalence of iha, sat and iss than non-ST131 ESBL-Ec (Additional file 4: Table S7). This disparity was not a phylogroup B2-bound effect (Additional file 5: Fig S3C-D).
Long-read sequencing on nine ST131 isolates resolved that virulence genes iha and sat were located within chromosomal pathogenicity islands (PAIs, Additional file 4: Table S8). Of nine ST131 genomes, eight carried both iha and sat genes, and the remaining one genome from clade B carried only iha. All these nine PAIs integrated into the chromosome at the tRNA-Phe site with or without integrase encoding genes (intA, intS, Additional file 4: Table S8). These identified PAIs varied in size, ranging from 70381 to 102841 bp, and carried a range of 22-46 virulence genes in addition to genes encoding for IS elements and hypothetical open reading frames. All except one PAI shared 63-98% similarity to each other. Of note, one of these PAIs, isolated from patient IT3336RTD (Additional file 4: Table S8), shared 99.9% identity and 100% coverage to ST131 isolates isolated from patients with recurrent urinary tract infections (NCBI accession number CP014316) and urosepsis (NCBI accession number CP006784). 
	
	
	



Virulence gene iss was detected in seven out of eight long-read sequenced genomes and located on chromosomes in these seven isolates with two of them showed association to genomic islands (Additional file 4: Table S8). In the remaining isolate, iss located on an IncF plasmid type [F18:A-:B6] which exhibited 99% coverage and 99% identity to plasmid pAPEC-O1-ColBM (NCBI accession number DQ381420) which was reported to be highly prevalent among avian ExPEC (2). 
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