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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Uropathogenic Escherichia coli (UPEC) 

represents the leading cause of urinary tract infections (UTIs) 
worldwide and remains a growing clinical concern due to 
increasing antimicrobial resistance. Data describing the 
molecular epidemiology of UPEC in Georgia are limited.

Methods: Ninety E. coli isolates obtained from patients with 
genitourinary infections were analyzed. Species identification 
was confirmed by 16S rRNA gene sequencing. UPEC strains 
were identified by PCR detection of virulence-associated genes 
(c3509, c3686 (yrbH), and chuA). Phylogenetic grouping 
was performed using the Clermont multiplex PCR method. 
Antimicrobial susceptibility testing was carried out by disk 
diffusion in accordance with EUCAST guidelines.

Results: Eighty-one isolates (90%) were classified as 
UPEC based on the presence of at least one virulence marker. 
Twenty-nine strains carried all three genes, whereas 22 
harbored a single marker. Phylogenetic analysis demonstrated 
a predominance of group B2, with additional representation 
from groups A, B1, F, and clade I/II; several isolates 
remained unclassified. Resistance rates among UPEC strains 
were highest for trimethoprim (55%), ciprofloxacin (47%), 
and ceftriaxone (42%). Nitrofurantoin (5% resistance) and 
fosfomycin (3% resistance) remained highly effective. Notably, 
B2 strains exhibited higher frequencies of trimethoprim 
and ciprofloxacin resistance compared with non-B2 strains. 
Conclusion: UPEC strains circulating in Georgia exhibit 
marked phylogenetic diversity but relatively low levels of 
multidrug resistance. Continued surveillance is warranted to 
support evidence-based antimicrobial therapy and stewardship.

Key words. Uropathogenic Escherichia coli, UPEC, 
phylogenetic groups, antimicrobial resistance.
Introduction.

Urinary tract infections are among the most frequently 
diagnosed bacterial infections in both community and hospital 
settings, imposing a substantial burden on healthcare systems 
worldwide affecting about 150 million people globally each 
year [1]. The majority of UTIs are caused by uropathogenic 
Escherichia coli, a subgroup of extraintestinal pathogenic E. coli 
characterized by specific virulence determinants that facilitate 
colonization and persistence within the urinary tract [2,3]. 
These determinants include adhesins, toxins, iron-acquisition 
systems, and the ability to form biofilms, all of which contribute 
to disease severity and recurrence. 11% of women over the age 
of 18 have a UTI episode every year, and that 40% of women 

will have at least one UTI in their lifetime. The three different 
types of symptomatic UTIs, such are: urosepsis syndrome, 
pyelonephritis, and cystitis—are categorized according to 
severity. Factors that increase an individual's susceptibility to 
UPEC infections include female anatomy (shorter urethra), 
sexual activity, the use of certain contraceptives, urinary tract 
abnormalities, and compromised immune function. UPEC 
can cause a range of UTI symptoms, including frequent and 
painful urination, cloudy or bloody urine, and lower abdominal 
discomfort. UPEC possesses a variety of virulence factors that 
enable it to adhere to and invade the cells lining the urinary tract. 
These factors include fimbriae (such as type 1 and P fimbriae), 
which allow the bacteria to attach to specific receptors on the 
surface of bladder cells. UPEC produces a range of virulence 
factors that contribute to its ability to cause infection. These 
factors include toxins, such as hemolysin and cytotoxic 
necrotizing factor 1 (CNF1), which can damage host cells 
and promote bacterial survival. UPEC has the ability to form 
biofilms, which are complex communities of bacteria encased 
in a protective matrix [4,5]. Biofilms provide UPEC with 
increased resistance to antibiotics and host immune responses, 
making them more difficult to eradicate. UPEC strains have 
shown an increasing resistance to commonly used antibiotics, 
making treatment more challenging. This resistance is often 
mediated by the presence of antibiotic resistance genes carried 
on plasmids or other mobile genetic elements [6,7].

UPEC strains are distributed across multiple phylogenetic 
lineages, with certain groups. The phylogeny of E. coli is based 
on genetic variations and evolutionary relationships among 
different strains. While UPEC strains can be found within 
different phylogroups, particularly phylogroup B2 and D being 
more commonly associated with extraintestinal infections 
and B2 is considered highly virulent. B2 strains often possess 
multiple virulence factors, allowing them to effectively colonize 
and invade the urinary tract. UPEC strains belonging to 
phylogroup D are also commonly associated with urinary tract 
infections. While they may not possess the same extensive array 
of virulence factors as B2 strains, they still exhibit urovirulence 
traits.

The phylogenetic background of UPEC has been linked to 
both virulence potential and antimicrobial resistance patterns, 
highlighting the importance of molecular epidemiological 
studies. In parallel, the global increase in antimicrobial resistance 
among UPEC strains has complicated the management of UTIs 
and emphasized the need for region-specific surveillance data. 
It's important to keep in mind that our understanding of the 
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phylogenetic diversity of UPEC is constantly expanding as new 
research emerges [8,9].

Despite the clinical relevance of UTIs, information on the 
prevalence, phylogenetic structure, and antibiotic susceptibility 
of UPEC isolates in Georgia remains scarce. The present 
study was designed to characterize UPEC strains isolated 
from genitourinary infections in Georgian patients, focusing 
on virulence gene carriage, phylogenetic distribution, and 
antimicrobial resistance profiles.
Materials and Methods.

Bacterial strains: A total 90 E. coli isolates collected over a 
three-month period from patients with genitourinary infections 
were included. E. coli bacterial strains were provided by the 
Zurich Medical Research Centre and "Diagnosis 90" LLC,. 
The isolates were obtained from a day clinic diagnostic center, 
primarily from patients with chronic genitourinary infections. 
Reference strains: Escherichia coli ATCC 25922, ATCC8739, 
O111 and O26 (G. Eliava Institute Collection) were used as 
control strains. All strains were cultured on Luria-Bertani (LB) 
medium (Becton Dickinson) at 37℃ for 24 hours.

Identification and Genetic characterization of E.coli. DNA 
Isolation by 16s rRNA Sequencing: Genomic DNA was 
extracted using Commercial purification kit Invitrogen PureLink 
Genomic DNA Mini Kit according to the manufacturer’s 
recommendation. Species confirmation was performed by 
amplification and sequencing of the v1-v4 region of the 16S 
rRNA gene. PCR was performed with the following conditions: 
initial incubation for 30 min at 95°C followed by 35 cycles of 
15 s at 94°C, 15 s at 55°C, 30 s at 72°C with a final incubation 
for 10 min at 72°C. PCR products were purified and Sanger 
sequencing was performed. Sequenced data were analyzed and 
assembled by CodonCode Aligner 11.0.1. Blastn was used for 
comparison of all 90 bacterial strains 16s eRNA sequencing 
fasta with a nucleotide database. MEGA-X (v10.0.1) software 
was used for construction of phylogenetic tree (Neighbor-
joining, bootstrap method – 500 replications). 

Detection of Uropathogenic E.coli: Isolates were screened 
for the presence of virulence genes: c3509, c3686 (yrbH) 
and chuA by PCR. Detection of at least one marker gene 
was considered indicative of uropathogenic strain [3]. For 
detection of those genes, PCR reactions were performed under 
the following condition: initial denaturation for 30 s. at 95 °C; 
30 cycles consisting of 7 s. at 95 °C, 12 s. at 60 °C, and 12 
s. at 75°C; and extension for 30 s. at 75°C. All amplification 
products were analyzed by electrophoresis in 1.0% (wt/vol) 
agarose gels, followed by ethidium bromide staining, distaining 
(1× Tris-acetate) and visualization under UV. 

Phylo-grouping of uropathogenic E. coli: The distribution 
of phylogenetic groups among E. coli isolates was determined 
as described by Clermont and colleagues [3,10,11]. All PCR 
reactions were carried out in a 20 ml volume containing 2 ml of 
10X buffer (supplied with Taq polymerase), 2 mM each dNTP, 
2 U of Taq polymerase, 3 ml of bacterial lysate or 2 ml of DNA 
(at approximately 100 ng ml-1) and the appropriate primers. 
PCR reactions were performed under the following conditions: 
denaturation 4 min at 94°C, 30 cycles of 5 s at 94°C and 20 s at 
57°C (group E) or 59°C (quadruplex and group C), and a final 

extension step of 5 min at 72°C. Primers used in this study are 
listed in supplementary table 1.

Antibiotic susceptibility testing: The antibiotic susceptibility 
of the E. coli strains was evaluated using the disc diffusion 
method. The following antibiotics were tested: Ceftriaxone (30 
µg), Ciprofloxacin (5 µg), Trimethoprim (5 µg), Nitrofurantoin 
(100 µg), Norfloxacin (10 µg), Fosfomycin (200 µg), and 
Gentamicin (10 µg). The results were interpreted according to 
the EUCAST clinical breakpoints.
Results.
Genetic Characterization of E. coli:

All 90 isolates were confirmed as E. coli by 16S rRNA 
sequencing. The phylogenetic groups of all 90 E. coli strains 
were determined using specific primers and the Clermont 
method for assigning isolates to phylogroups. The frequency of 
each phylogenetic group among the 90 strains was as follows: 
6 strains (6.6%) belonged to the A phylogroup, 4 strains 
(4.4%) belonged to the B1 phylogroup, 58 strains (64.4%) 
belonged to the B2 phylogroup, 3 strains (3.3%) belonged to 
the F phylogroup, and 7 strains (7.7%) belonged to Clade I/II. 
Additionally, 12 strains (13.3%) could not be classified (Figure 
1). These unclassified strains may represent atypical or divergent 
lineages of E. coli, highlighting the genetic diversity within 
isolates from the genitourinary tract. Their presence underscores 
the need for continuous evaluation of phylogenetic schemes, as 
some strains may not fit traditional Clermont categories. These 
results indicate that although all strains were isolated from the 
genitourinary system over a three-month period, they show 
considerable phylogenetic diversity.

All 90 E. coli genomes were screened for UPEC-specific 
virulence factor markers. Of these, 81 strains (90%) contained 
at least one of the three UPEC-specific genes (c3508, c3686, or 
chuA), and were classified as UPEC. The remaining 9 strains 
(10%) did not carry any UPEC-specific genes. The distribution 
of these virulence genes among the 81 UPEC strains is shown 
in Figure 2. Percentages related to virulence gene presence are 
calculated using 81 UPEC strains (Figure 2 and Table 2S).
Antibiotic susceptibility testing:

Antibiotic susceptibility was studied on 90 strains of Escherichia 
coli. The following antibiotics were used: (ceftriaxone (30 µg); 
ciprofloxacin (5 µg); trimethoprim (5 µg); nitrofurantoin (100 
µg); norfloxacin (10 µg); fosfomycin (200 µg); gentamicin (10 
µg)). It should be noted that antibiotic susceptibility testing of 
isolated bacteria showed that complete resistance to antibiotics 
was rare, only 2 strains showed resistance to 6 of the antibiotics, 
but retained sensitivity to nitrofurantoin. The least resistance 
was revealed to nitrofurantoin (2 out of 90 strains were only 
resistant) (Figure 3 and Table 1S).
Discussion.

Uropathogenic Escherichia coli remains the predominant 
causative agent of urinary tract infections, owing to its ability 
to persist outside the intestinal environment and adapt to 
the conditions of the urinary tract. While E. coli is a natural 
component of the gut microbiota, UPEC strains possess 
specialized virulence attributes that distinguish them from 
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primers of UPEC
Target strain primer name primer sequence protuct size target gene reference

Uropathogenic E. 
coli

8F ACAATCCGCCACCATCCAG 208 c3509

[3]

8R CTCTCCACCGGAGAGTGTT
9F TTGCACCAACAACGTCTACC 259 c36869R TCTGCGTCTTCTACCATCAC
10F GCTACCGCGATAACTGTCAT 221 chuA10R TGGAGAACCGTTCCACTCTA

E. coli quadruplex phylo-typing
E. coli groups primer name primer sequence protuct size target gene reference

Quadruplex

chuA.1b ATGGTACCGGACGAACCAAC 288 chuA

[10]

chuA.2 TGCCGCCAGTACCAAAGACA
yjaA.1b CAAACGTGAAGTGTCAGGAG 211 yjaAyjaA.2b AATGCGTTCCTCAACCTGTG
TspE4C2.1b CACTATTCGTAAGGTCATCC 152 TspE4.C2TspE4.C2.2b AGTTTATCGCTGCGGGTCGC
AceK.f AACGCTATTCGCCAGCTTGC 400 arpAArpA1.r TCTCCCCATACCGTACGCTA

Group E ArpAgpE.f GATTCCATCTTGTCAAAATATGCC 301 arpAArpAgpE.r GAAAAGAAAAAGAATTCCCAAGAG

Group C trpAgpC.1 AGTTTTATGCCCAGTGCGAG 219 trpAtrpAgpC.2 TCTGCGCCGGTCACGCCC

Internal control trpBA.f CGGCGATAAAGACATCTTCAC 489 trpAtrpBA.r GCAACGCGGCCTGGCGGAAG
16s rRNA sequencing v1-v4 region
Target strain primer name primer sequence protuct size target gene reference
  27F AGRGTTTGATCMTGGCTCA 800 16s rRNA [11]   806R GGACTACNVGGGTWTCTAAT

Table 1. Primers used in this study.

Figure 1. Phylogenetic tree of 90 bacterial strains of E. coli contracted by v1-v4 region of 16s rRNA. Phylo groups are color-coded: green- B2; 
pink - A; orange-F; blue-B1; grey- clade I/II; yellow- unclassified.
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commensal isolates and enable successful colonization, 
invasion, and survival within the host urinary system. These 
characteristics underline the importance of studying UPEC 
not only as a clinical pathogen but also as a genetically and 
phenotypically diverse subgroup of E. coli [12].

In the present study, 90 E. coli isolates obtained from 
genitourinary infections in Georgia were investigated to 
determine their uropathogenic potential, phylogenetic 
background, and antimicrobial susceptibility. Using a virulence 
gene-based approach, 81 isolates were classified as UPEC [10], 
indicating a high prevalence of uropathogenic strains among 
clinical E. coli isolates. Notably, a substantial proportion of these 
strains carried multiple UPEC-associated genes, suggesting 
an increased pathogenic capacity and supporting their clinical 
relevance.

The chuA gene, which encodes an outer membrane protein 
involved in heme utilization, was detected in the majority of 
UPEC isolates. This finding is consistent with previous reports 
highlighting the role of iron acquisition systems in UPEC 
survival and colonization within the urinary tract [3,13]. The 
frequent presence of chuA among Georgian isolates suggests 
that iron metabolism represents an important virulence strategy 
in this regional UPEC population and may contribute to 
infection persistence.

Phylogenetic analysis revealed considerable diversity 
among the studied isolates. As anticipated, phylogroup B2 
predominated, reflecting its well-established association 
with extraintestinal pathogenic E. coli. Nevertheless, UPEC 
strains were also distributed among several other phylogenetic 
groups, including A, B1, F, and clade I/II, emphasizing the 

Figure 2. Distribution Genes determining uropathogenicity in E. coli bacterial strains.

Figure 3. Antibiotic susceptibility of 90 clinical strains of E. coli. White boxes indicated of Resistance and colored one-Sensitive strains.



223

heterogeneous nature of UPEC populations. The presence of 
uropathogenic strains outside the classical B2 lineage indicates 
that urovirulence is not restricted to a single evolutionary 
background and may arise through the acquisition of virulence 
determinants across diverse lineages [13-15].

The observation that non-uropathogenic isolates were largely 
confined to phylogroup A and clade I/II further supports the 
link between phylogenetic background and pathogenic potential 
[12,16]. However, the inability to classify a subset of isolates 
also highlights the limitations of PCR-based phylogrouping 
methods and suggests the existence of genetically divergent 
strains within the local E. coli population.

Phylogenetic group distributions and antimicrobial resistance 
patterns of UPEC have been characterized in several countries 
adjacent to Georgia. In Iran [17], systematic reviews have 
shown that phylogroups B2 and D are predominant among 
UPEC isolates and that certain phylogroups exhibit higher 
antibiotic resistance than others, underscoring differences 
in epidemiological traits across regions. Whole genome 
sequencing data from Armenia have identified ESBL producing 
UPEC lineages (such as ST127) carrying both virulence and 
resistance genes, indicating the presence of genetically related 
UPEC strains across the Caucasus region [18]. Additionally, 
global analyses demonstrate that phylogenetic background 
often correlates with virulence gene carriage and resistance 
profiles, particularly in groups B2 and D [19]. Our findings from 
Georgian isolates — showing B2 predominance and specific 
resistance trends — align with these regional and global patterns, 
while also highlighting the need for localized surveillance and 
statistical association analyses between phylogeny, virulence 
markers, and phenotypic resistance.

Antimicrobial susceptibility testing demonstrated that, 
despite global concerns regarding increasing resistance, UPEC 
isolates in this study were not characterized by extensive 
multidrug resistance. Resistance was most frequently observed 
to trimethoprim, ciprofloxacin, and ceftriaxone, reflecting 
commonly reported resistance patterns for these agents. In 
contrast, nitrofurantoin and fosfomycin remained highly 
effective, with resistance detected in only a small number 
of isolates and no strain exhibiting resistance to both drugs 
simultaneously. These findings are clinically significant, as 
nitrofurantoin and fosfomycin are widely recommended for 
the treatment of uncomplicated urinary tract infections. Their 
preserved activity against UPEC isolates in Georgia supports 
their continued use as first-line therapeutic options.
Conclusion.

Overall, this study provides valuable insight into the molecular 
epidemiology and antimicrobial susceptibility of UPEC strains 
circulating in Georgia. The results emphasize the importance 
of region-specific surveillance data to inform empiric treatment 
decisions and reinforce the need for sustained antimicrobial 
stewardship efforts. Continued investigation into the genetic 
and phenotypic characteristics of UPEC will be essential for 
anticipating emerging resistance trends and optimizing the 
management of urinary tract infections.
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# Strain source of 
Isolation

Antibiotic susceptibility Phylogenetic grouping
Phylogenetic 
group

UPEC marker genes

UPECceftriaxone 
(30 µg)

ciprofloxacin 
(5 µg)

 trimethoprim 
(5 µg)

 nitrofuranthion 
(100 µg)

norfloxacin 
(10 µg)

fosfomycin 
(200 µg)

gentamicin 
(10 µg)

QP-
11-
chuA

QP-12-
yjaA

QP-13-
TspE4.
C2

QP-
14-
arpA

GE- 
15-
arpA

GF-
16-
trpA

c3509 c3686 chuA

15 E. coli Urine 6(R)) 6(R) 6(R) 20 6(R) 6(R) 24 N (no) Y (yes) Y Y     unclassifed Y N N UPEC

17 E. coli Urine 6(R) 6(R) 6(R) 20 6(R) 29 24 N Y Y Y     unclassifed Y N N UPEC

19 E. coli Urine 6(R) 35 23 24 30 29 6(R) N N Y Y     B1 Y N N UPEC

20 E. coli Urine 11(R) 6(R) 28 29 6(R) 13(R) 24 Y Y Y Y     B2 Y Y Y UPEC

21 E. coli Urine 29 30 25 23 29 30 24 N Y Y N     B1 Y N N UPEC

25 E. coli Urine 33 30 6(R) 25 26 30 25 N N Y Y     B1 Y N N UPEC

26 E. coli Urine 29 30 34 25 30 29 23 N Y Y Y     unclassifed Y N N UPEC

27 E. coli Urine 32 6(R) 6(R) 22 6(R) 11(R) 6(R) Y N Y N     B2 Y Y Y UPEC

28 E. coli Urine 32 32 24 24 30 30 20 Y Y Y N     B2 Y Y Y UPEC

29 E. coli Urine 32 34 6(R) 23 30 25 23 Y Y Y N     B2 Y Y Y UPEC

30 E. coli Urine 30 30 24 25 29 30 24 N N Y N     B2 Y N N UPEC

31 E. coli Urine 30 12(R) 6(R) 25 8(R) 28 23 N Y N N     clade I or II Y N N UPEC

32 E. coli Urine 34 32 25 22 32 30 22 Y Y Y N     B2 N Y Y UPEC

33 E. coli Urine 32 30 6(R) 24 32 30 23 Y N Y N     B2 Y N Y UPEC

34 E. coli Urine 34 40 25 25 40 30 25 N Y Y N     unclassifed N N N  

35 E. coli Urine 32 26 27 26 23 28 24 Y Y Y N     B2 Y Y Y UPEC

36 E. coli Urine 10 (R) 6(R) 6(R) 25 6(R) 29 26 Y Y Y N     B2 Y Y Y UPEC

38 E. coli Urine 30 29 24 25 30 29 23 Y Y Y N     B2 Y Y Y UPEC

39 E. coli Urine 30 28 24 25 30 29 23 Y Y Y N     B2 Y Y Y UPEC

40 E. coli Urine 34 26 6(R) 24 21(R) 26 23 Y Y N N     B2 Y N Y UPEC

41 E. coli Urine 30 32 26 25 32 27 24 Y Y N N     B2 N N Y UPEC

43 E. coli Urine 15(R) 12(R) 6(R) 26 10(R) 6(R) 14(R) N Y N Y   N A N N N  

44 E. coli Urine 28 6(R) 6(R) 24 6(R) 29 8(R) Y Y Y N     B2 N Y Y UPEC

45 E. coli Urine 30 30 26 22 26 25 22 Y Y N N     B2 N Y Y UPEC

46 E. coli Urine 32 34 24 25 28 26 22 Y Y Y N     B2 N Y Y UPEC

47 E. coli Urine 32 40 25 20 32 26 20 Y Y Y N     B2 N Y Y UPEC

48 E. coli Urine 30 30 6(R) 20 25 26 20 N Y Y Y     unclassifed Y N N UPEC

52 E. coli Urine 6(R) 30 26 26 25 26 10(R) N Y N N     clade I or II N N N  

53 E. coli Urine 6(R) 21(R) 6(R) 25 18(R) 25 24 Y Y N N     B2 Y Y Y UPEC

54 E. coli Urine 35 38 25 26 26 26 21 Y Y N N     B2 Y Y Y UPEC

55 E. coli Urine 30 38 24 25 32 26 20 Y Y Y N     B2 Y Y Y UPEC

Table 2. Percentages related to virulence gene presence are calculated using 81 UPEC strains.
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56 E. coli Urine 31 6(R) 6(R) 25 6(R) 25 23 N Y N N     clade I or II N N N  

57 E. coli Urine 30 40 25 22 32 26 22 N Y Y N     unclassifed Y N N UPEC

58 E. coli Urine 35 38 6(R) 10(R) 33 24 8(R) Y Y N N     B2 Y Y Y UPEC

59 E. coli Urine 32 36 6(R) 24 30 25 24 Y Y Y N     B2 Y Y Y UPEC

65 E. coli Urine 35 32 27 25 26 30 22 N N Y Y     B1 Y N N UPEC

66 E. coli Urine 32 30 22 23 30 34 22 Y Y Y N     B2 Y Y Y UPEC

67 E. coli Urine 6(R) 6(R) 6(R) 25 6(R) 26 21 Y Y Y N     B2 Y Y Y UPEC

68 E. coli Urine 31 30 25 23 30 28 22 Y Y N N     B2 N N Y UPEC

69 E. coli Urine 28 30 25 24 26 28 20 Y Y Y N     B2 Y Y Y UPEC

70 E. coli Urine 30 6(R) 6(R) 28 6(R) 30 6(R) N Y N N     clade I or II N N N  

71 E. coli Urine 30 6(R) 6(R) 22 6(R) 20(R) 10(R) Y Y Y N     B2 N N Y UPEC

72 E. coli Urine 30 32 6(R) 24 28 26 20 N Y N Y   N A y N N UPEC

73 E. coli Urine 32 32 25 24 32 26 21 Y Y Y N     B2 Y N Y UPEC

74 E. coli Urine 30 30 24 20 28 28 22 Y Y Y N     B2 Y Y Y UPEC

75 E. coli Urine 6(R) 6(R) 6(R) 24 6(R) 12(R) 6(R) Y Y Y N     B2 Y N Y UPEC

76 E. coli Urine 28 30 20 22 30 24 20 N Y Y Y     unclassifed Y N N UPEC

77 E. coli Urine 26 32 22 22 26 26 23 Y Y N Y N   clade I Y Y Y UPEC

78 E. coli Urine 30 30 26 23 27 26 22 Y Y Y N     B2 Y Y Y UPEC

79 E. coli Urine 28 28 20 24 26 26 20 Y Y Y N     B2 Y N Y UPEC

80 E. coli Urine 32 28 20 23 28 28 22 Y Y Y N     B2 Y Y Y UPEC

81 E. coli Urine 30 32 6(R) 20 32 30 27 Y Y Y N     B2 Y Y Y UPEC

82 E. coli Urine 28 30 6(R) 18 30 30 22 Y Y Y N     B2 Y Y Y UPEC

83 E. coli Urine 28 30 26 22 32 30 28 Y Y Y N     B2 Y N Y UPEC

84 E. coli Urine 26 28 26 20 30 27 22 Y Y Y Y     unclassifed Y N Y UPEC

85 E. coli Urine 30 28 21 19 30 28 24 Y N Y N     B2 Y Y Y UPEC

86 E. coli Urine 30 28 6(R) 18 28 25 23 Y Y N N     B2 Y Y Y UPEC

87 E. coli Urine 30 6(R) 6(R) 20 6(R) 28 22 Y Y N N     B2 Y N Y UPEC

88 E. coli Urine 30 32 24 20 28 28 22 N Y Y N     B2 Y Y N UPEC

89 E. coli Urine 30 30 30 22 28 28 20 Y Y Y N     B2 Y Y Y UPEC

90 E. coli Urine 30 30 28 20 32 30 20 Y Y Y N     B2 Y N Y UPEC

91 E. coli Urine 32 6(R) 6(R) 24 6(R) 28 6(R) Y Y N N     B2 Y Y Y UPEC

92 E. coli Urine 10(R) 26 26 22 25 26 22 Y Y N N     B2 N Y Y UPEC

93 E. coli Urine 28 30 22 16 26 26 24 N N N Y     A Y N N UPEC

94 E. coli Urine 6(R) 6(R) 6(R) 8(R) 6(R) 28 22 N Y N Y   N A N N N  

95 E. coli Urine 28 30 28 18 28 26 24 Y Y Y N     B2 N Y Y UPEC
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96 E. coli Urine 33 40 24 17 30 30 24 Y Y Y N     B2 N Y Y UPEC

97 E. coli Urine 6(R) 6(R) 25 18 6(R) 28 22 Y N N N     F N Y Y UPEC

98 E. coli Urine 30 15(R) 26 22 18(R) 28 25 Y Y Y N     B2 N Y Y UPEC

99 E. coli Urine 6(R) 6(R) 6(R) 20 6(R) 30 24 N Y N N     clade I or II Y N N UPEC

100 E. coli Urine 28 32 22 20 32 28 22 Y Y Y N     B2 N Y Y UPEC

101 E. coli Urine 32 40 28 25 30 28 30 Y N N N     F Y Y Y UPEC

102 E. coli Urine 15(R) 6(R) 6(R) 20 6(R) 26 27 N Y N N     clade I or II N N N  

103 E. coli Urine 14(R) 6(R) 6(R) 18 6(R) 30 30 N Y N Y   N A N Y N UPEC

104 E. coli Urine 6(R) 6(R) 6(R) 22 6(R) 28 6(R) Y Y Y N     B2 N Y Y UPEC

105 E. coli Urine 28 30 30 22 32 30 26 Y Y N N     B2 N Y Y UPEC

108 E. coli Urine 30 6(R) 24 22 6(R) 26 21 Y Y Y N     B2 N Y Y UPEC

109 E. coli Urine 6(R) 6(R) 6(R) 20 6(R) 18(R) 20 Y Y Y N     B2 N Y Y UPEC

110 E. coli Urine 30 28 30 18 28 30 22 N Y N Y     A N N N  

111 E. coli Urine 32 30 6(R) 18 26 28 20 N Y Y N     unclassifed N N N  

112 E. coli Urine 30 32 22 18 26 28 22 N Y Y N     unclassifed Y N N UPEC

113 E. coli Urine 6(R) 6(R) 26 20 6(R) 26 22 N Y Y N     unclassifed Y N N UPEC

114 E. coli Urine 30 32 28 22 30 28 6 N N N N     unclassifed Y N N UPEC

115 E. coli Urine 6(R) 6(R) 20 26 6(R) 26 22 Y Y Y N     B2 N N Y UPEC

116 E. coli Urine 36 40 6(R) 30 32 28 26 Y Y Y N     B2 N Y Y UPEC

117 E. coli Urine 36 38 28 22 30 28 21 Y Y Y N     B2 N Y Y UPEC

118 E. coli Urine 38 40 30 30 36 30 22 Y Y Y N     B2 N Y Y UPEC

119 E. coli Urine 36 40 6(R) 30 30 28 26 Y N N N     F N Y Y UPEC

120 E. coli Urine 6(R) 6(R) 6(R) 26 6(R) 26 24 Y Y N N     B2 N Y Y UPEC

121 E. coli Urine 36 40 32 26 32 30 28 Y Y Y N     B2 N Y Y UPEC
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