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Abstract
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Escherichia coli was found in several types of kidney stones and the major causative
bacteria found in urine and stone matrices of the stone formers in Thailand. The different
sources between urine and stone matrices may have the effects on the physical characteristics
and cellular proteome of E. coli associated with prolong infection and stone genesis. We
therefore extensively compared the physical characteristics and cellular proteome of E. coli
isolated from urine (ECU) and stone matrices (ECS) of the same patients. A total of 9 kidney
stone formers with E. coli isolates were detected in both urine and stone matrices. A pair of E.
coli isolates from each of the five patients (from nine patients) gave indistinguishable ERIC-
PCR patterns. The five pairs of E. coli isolated from urine and stone were further examined for
the physical characteristics including bacterial colony size, cell length, mid-log phase of
bacterial growth curve, biofilm formation and cellular proteome. The results of the physical
characteristics showed that the bacterial colony size (3.00£0.41 vs 2.30+0.51 mm), cell length
(2.26+0.13 vs 2.39 £0.16 [Um) and mid-log phase of the growth curve (4.60+0.42 vs 5.25+0.50
h) of the ECU group vs those of the ECS group were not significantly different. The prevalence
of biofilm formation in both groups was 40 %. The results of the quantitative intensity analysis
showed that two protein spots (flavoprotein wrbA and DNA starvation/stationary phase
protection protein Dps from the ECS group) were up-regulated and five protein spots were
down-regulated (pyruvate dehydrogenase subunit E1, chaperone htpG, transketolase 1,
phosphoenolpyruvate carboxykinase and endoribonuclease L-PSP). Their protein alterations in
ECS group may relate to cellular function, nutritional and energy deprivation, oxidative stress
and some stress responses in ECS group. These findings may lead to an explanation for the
molecular mechanism of ECS group, which might be related with prolong infection and stone
genesis. Their protein functions need to be further evaluated in the future.
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