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ABSTRACT

Multidrug resistant (MDR) diarrheagenic Escherichia coli (DEC) is a dangerous
causative agent of diarrhea in children and travelers. Nevertheless, little is known about the
molecular characteristics of these bacteria in a community setting. This study assessed the
prevalence and molecular characterization of class 1 integrons and epidemiology of 200 MDR
diarrheagenic E. coli: enteroaggregative E. coli (EAEC); enteropathogenic E. coli (EPEC);
enterotoxigenic E. coli (ETEC); enteroinvasive E. coli (EIEC); and shiga-like toxin producing E.
coli (STEC) isolates from indigenous children, native adults and travelers in Thailand, Cambodia,
Maldives, Nepal, and Vietnam in 2001-2010. Using PCR specific primers to a class 1 integrase
(intll) gene, 5'-3' conserved sequence (5'CS-3'CS), and dot-blot hybridization, class 1 integrons
were found in 70.5% (62/88) and 76.4% (84/110) in adults and children, respectively. Resistance
gene cassettes identified in this study were aadAl, aadA2, and aadA5 (for streptomycin
resistance); dfrA12 and dfrA17 (for trimethoprim resistance); and /inF (for lincosamide resistance).
Epidemiological study was performed to understand genetic relatedness and investigate the
possible clonal spread among these bacteria by using plasmid profiling, Enterobacterial Repetitive
Intergenic Consensus (ERIC-PCR), and high throughput multi-locus sequence typing (HiIMLST)
incorporated with space-time disease surveillance. Using Achtman MLST typing scheme, this
study have designed the specific PCR primers to 7 housekeeping genes, excepting adk to obtain
optimal amplicon sizes for 454 sequencing system. Among three typing techniques, plasmid
profiling gave the lowest discriminatory power (DI, 0.956) whereas DI of ERIC PCR is very
similar to HIMLST (0.973 vs 0.979). The results showed high diversity in each group of E. coli
pathotypes, whereas ST182 was predominant as the ETEC, suggesting some ETEC strains were
clonal expansion. The clonal spread included the possible outbreaks, the persistence clones, and
the international spread clones. Moreover, many STs were matched with strains from food-
producing animals in E. coli MLST database. These findings highlight the role of clonal expansion
among these bacteria in human and animals. In conclusion, this study revealed the long-term
genetic relatedness among community-acquired MDR diarrheagenic E. coli isolates harboring class
1 integrons, and suggested the circulation of these resistance elements in the community. These
results provide crucial public health information for surveillance and control of antibiotic
resistance pathogens in this part of Asia. A cost-effective high-throughput MLST (HiMLST)
absolutely generates the robust MLST on a large-scale sequencing, which can be applied for new
strategies in MLST studies using next-generation sequencing (NGS) or new affordable
applications.
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