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Abstract
Previous clinical studies have shown
that Escherichia coli (E. coli) is the
most common strain of bacteria
isolated from urine and stones in
patients with calcium oxalate (CaOx)
stone disease. The lesson learnt so
far is that E coli might serve as a
bridge between urine and stones. But
whether bacteria in stones are derived
from bacteria in urine and whether
there are differences between bacteria
in stones and urine in terms of
virulence
genes
or
genetic
background remain unclear.
Objective
To get some further insights of the
relationships and possible differences
in characteristics between ESC and
EUC in terms of antimicrobial
susceptibility, phylogenetic grouping
and genotype. Whole genome
sequencing and comparative genome
analysis were carried out in order to
further identify genome features and
genetic background of isolated E. coli
strains. All these analyses were
carried out as an attempt to increase
our knowledge of the variability in
properties of E. coli important for
urinary tract pathology.

Methods
Totally 83 bacterial isolates (33 EUC and 50 ESC) from 66 patients
with CaOx stone disease were included in the study. Comparison of
characteristics and relationships between E.coli in urine and stones,
were assessed by antimicrobial susceptibility test, phylogenetic
grouping and genotyping. In addition, whole genome sequencing and
comparative genomic analysis were carried out in 16 paired ESC and
EUC isolated strains from 8 patients.

Results
Antimicrobial susceptibility tests revealed that the E. coli strains were multidrug
resistant (MDR), and that ESC and EUC had the same or similar pattern of
resistant genes. The most common phylogenetic group was B2, recorded in
54.0% of the ESC samples and 69.7% of the EUC samples. E.coli isolated from
stones and urine from the same patients shared virulence genes that were
highly homologous and largely consistent. Moreover, these E.coli strains were
located in the same clade and may thus originate from a common ancestor.

Conclusions
ESC and EUC isolated from patients with CaOx stones had
a high prevalence of phylogenetic groups. Bacterial strains
isolated from urine and stones in the same patient had
consistent antimicrobial susceptibility profiles, phylogenetic
groups, genotypes, virulence genes, resistance genes, high
sequence co-linearity and close relationships.

