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Whole-Genome Sequencing of a Vibrio cholerae El Tor Strain Isolated
in the Imported Cholera Focus in Siberia
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The draft genome sequence of Vibrio cholerae O1 strain I-1263, isolated from a patient in the imported focus in Siberia, was determined. The established structural features of the mobile genetic elements indicate stage-by-stage formation of a highly pathogenic V. cholerae clone and promote understanding of the mechanisms of evolutionary pathogen transformations.
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A

typical variants of Vibrio cholerae El Tor appeared in the beginning of the 1990s and contained a cholera toxin subunit B
gene of the classical type (ctxB1) (1) that caused all of the epidemic
cholera complications registered during that period in Siberia and
the Far East (2). Analysis of the genetic structure of atypical
V. cholerae El Tor variants isolated in Siberia and the Far East in
the 1990s demonstrated its differentiation to some genotypes (3).
The V. cholerae El Tor O1 I-1263 strain isolated in the imported
focus in Irkutsk city in 1997 from a patient followed from Uzbekistan was attributed to one of these genotypes (III b). Analysis of
CTX prophage structure revealed both the presence of nucleotide
replacements in the ctxB gene (C/T in the 115 and 203 positions)
and also a smaller number of repeats in the PctxAB promoter region
(3). In addition, detection of VSP-I and VSP-II in PCR showed
deficiency of the pro496 locus VSP-II in this strain.
Deciphering of the nucleotide sequence of V. cholerae El Tor
O1 I-1263 genome was performed for profound analysis of its
genetic organization and for further phylogenetic analysis.
Genome libraries were constructed according to Roche’s protocol with the reagents of the GS Junior Titanium series. Sequencing was implemented using Roche GS Junior. Primary processing
of reads was performed using GS Reference software v. 2.8 by
alignment on the genome of the V. cholerae El Tor O1 N16961
reference strain. The draft genome of the V. cholerae El Tor O1
I-1263 strain included 50 contigs, with a total length of
3,957,767 bp. The average length of a contig was 80,764 bp, with a
maximal contig length of 656,754 bp and an N50 of 236,680 bp.
The percentage of mapped reads was 96.7%. An average covering
of the genome was 13, with maximal coverage of 41. Genome
annotation was achieved using the RAST server. A total 3,985
protein-coding and 123 RNA-coding sequences were revealed.
The draft genome revealed 29 genes associated with phages,
prophages, and mobile elements, 7 additional genes of pathogenicity, and 60 genes providing resistance to antibiotics.
The analysis of the CTX prophage region revealed high homology with V. cholerae El Tor O1 N16961 genes. Two nucleotide
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replacements in the 115/203 positions were identified in the ctxB
gene sequence. The presence of three tandem repeats (5TTTTGAT-3) was established in the structure of the PctxAB promoter area, which conformed to our earlier results (3). Deletion of
the VC0496-to-VC0498 loci was revealed in the VSPII region.
According to Taviani et al., the strains that appeared after 2004
with extended VSPII deletions covering the VC0496-to-VC0512
loci were characterized by increased epidemic potential, and in
previous years these variants displaced earlier circulating atypical
V. cholerae El Tor strains with intact VSPII (4). The tested V. cholerae El Tor O1 I-1263 strain with deletion of three VSPII loci may
be an intermediate in the formation of a new clone of the highly
pathogenic V. cholerae El Tor variant.
Nucleotide sequence accession number. The whole-genome
shotgun project for Vibrio cholerae O1 El Tor strain I-1263 has
been deposited at DDBJ/EMBL/GenBank under the accession no.
JPLT00000000.
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