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Abstract

Vibrio cholerae is associated with serious watery diarrheal disease among people
in many parts of the world, especially in countries with poor sanitation. In this study,
a total of 46 V. cholerae isolates, including members of the O1, 0139, and non-O1/non-
0139 serogroups from cholera patients (n=25), as well as environmental samples (n=21)
obtained during 2001 to 2014 were investigated for the presence of ctxA, zot, tcpA, ctxA,
tcpA, zot, ace, stn/sto, hlyA, vcsV2 (type Il secretion system; T3SS), and vasH (type VI
secretion system; T6SS) genes. Five PCR-based techniques including Box-element PCR
(BOX-PCR), enterobacterial repetitive intergenic consensus-PCR (ERIC-PCR), arbitrarily
primed-PCR (AP-PCR), Vibrio cholerae repeats-PCR (VCR-PCR), and multi-locus variable-
number of tandem-repeats analysis (MLVA) were used to discrimination among these
isolates and evaluate the discriminatory power, typeability, reproducibility, cost-effective,
and time-consuming. The hlyA and vasH (T6SS) were found in 89% of V. cholerae isolates.
Most V. cholerae non-O1/non-0139 lacked virulence gene associated with toxigenic
V. cholerae O1 or 0139, however, these isolates harbor the vcsV2 (T3SS) gene.
Differentiation of these isolates with PCR methods revealed almost similar DNA pattern
among V. cholerae O1 and 0139 isolates. V. cholerae non-O1/non-0139 were more
diverse than O1 strains. Interestingly, isolate from patients in 2009 exhibited the same
MLVA profile as an environmental isolate obtained in 2014. Simpson’s index indicated that
MLVA targeting to the 3 previously described loci (VC0436-7, VC1650, and VCA0171)
exhibited the highest discriminatory power (0.98) for typing these isolates followed by
VCR-PCR (0.96), AP-PCR (0.92), ERIC-PCR (0.87), and BOX-PCR (0.86). Good typeability (100%)
was obtained with all methods used, except for VCR-PCR. In addition, MLVA pattern of
V. cholerae serogroup O1 correlated well with the isolation years and the geographic origin
of the isolates. MLVA constitutes the most powerful tool for the molecular

epidemiological study of V. cholerae.



