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ABSTRACT

Isolation and genetic characterization of an environmental Vibrio cholerae O1 from the Amazon is reported.

This strain lacks two major virulence factors - CTX and TCP - but carries other genes related to virulence.

Genetic similarity with epidemic strains is evaluated and the importance of V. cholerae surveillance in the

Amazon is emphasized.
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Vibrio cholerae is a ubiquitous bacterium of aquatic
ecosystems and some of its strains are the etiological agents of
the Asian cholera disease. It is classified into 206 serogroups
(O1-0206) on the basis of an outer-membrane O antigen and,
further, into biotypes - e.g. El Tor and Classical - considering
several biochemical and genomic markers (1, 2). The ongoing
cholera seventh pandemic, as well the previous one, and most
of the cholera epidemics up to date, is due to V. cholerae from
the O1 serogroup.

Cholera emerged in South America in 1991, reaching
Brazil at the same year through the Amazon region. V.
cholerae O1 strains from the El Tor biotype - the lineage
determinant of the seventh cholera pandemic - were isolated
and characterized from clinical cases since the beginning of the
epidemic (3, 4). Two distinct V. cholerae Ol El Tor strains
were also identified from cholera-like diarrhea in the Brazilian

Amazon during the 1991 - 1996 epidemic: a non-toxigenic

strain called the Amazonia variant (5) and a sucrose late
fermenting variant (6). The Amazonia strain was responsible
for outbreaks during 1991-1992, but remained restricted to
small villages in the westernmost Amazon. While the sucrose
late fermenting variant spread quickly all over the region
accounting for most of the cholera cases registered during 1994
to 1995.

The last case of cholera recorded in the state of Para was
in 1995, since then no other clinical or environmental V.
cholerae Ol strain was isolated in the Brazilian Amazon. By
September 2007, in the context of environmental monitoring
(8), a V. cholerae O1 strain was isolated from a superficial
water sample. For this isolation, 10 L of superficial water
collected in the Tucunduba Stream (Terra Firme district, Belém
— PA) was concentrated. All the culture and identification
procedures were done as previously described (8). Briefly, the

LMA 3984-4 isolate was obtained from the second alkaline
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peptone water enrichment (6h at 35°C) plated on TCBS agar (18-
24h at 35°C). This strain was submitted to several biochemical

tests: Kliger Iron Agar (KIA) - MERCK -K/A-, Lysine Iron Agar

(LIA) - DIFCO® -K/K-, oxidase-positive, sensitivity to the
vibriostatic agent 0:129 (10 pg-R) e (150pg-S), glucose
fermentation (+), lactose (-), lysine/ornithine decarboxylase (+),
arginine dehidrolase (-), indole (+), H,S (-), urease (-), triptophan-
deaminase (-), and motility (+), besides positive serology through
fast agglutination screening test employing the somatic Ol
antiserum and the Ogawa serotype from DIFCO® .

Polymerase chain reactions (PCR) was performed for a set
of specific virulence genes associated with the choleragenic El
Tor lineage: ctx, zot, ace, orfU, tcpA, pTLC, toxR, hiyA, hiyC,
hlyB, rtxA, rtxC and stn/sto (9). Positive results were achieved
for toxR, hlyA, hiyC, hlyB, rtxA e rtxC and confirmed by
sequencing. Although it doesn’t harbor the major V. cholerae
virulence determinants - cholera toxin (CT) and the toxin-
(TCP) - LMA 3984-4

corregulated pilus strain could

potentially express several toxins with well described
biological functions and identified in several clinical V.
cholerae strains, as those coded by the Aly and rtx genes.

In order to determine the genetic similarity of the LMA
3984-4 strain with other epidemic V. cholerae O1 strains, Notl

digested genomic DNA was separated by pulsed field gel
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electrophoresis and analyzed as previously described (10, 11).
Five reference strains were used in this comparison: strain
N16961 from Bangladesh and 121 both

representatives of the current seventh cholera pandemic El Tor

from India,

biotype; strain 200, O1 representative of the classical biotype;
strain Amazonia L34, described above and; a clinical isolate
from the recent Brazilian cholera epidemic (VC816). All
strains used in this comparison were obtained from the V.
cholerae Collection of the Laboratory of Molecular Genetics of
Microorganisms/Oswaldo Cruz Foundation.

Two clusters were defined by the PFGE patterns: one
grouping strains from the classical biotype, LMA 3984-4 and
the El Tor biotypes and the other with the Amazonia variant
(L34) (Figure 1). The LMA 3984-4 differs genetically from the
El Tor strains at the approximate rate of 15,4%. The similarity
between the Amazonia strain (L34) and the others (N16961,
121, V816, LMA3984-4 and 200) was of 80,8%. When
comparing the LMA 3984-4 and the classical biotype, the
similarity was of 92,9%. These similarity rates did not reveal a
clonal relation in between the LMA 3984-4 strain and other
epidemic V. cholerae strains. Concerning the set of virulence
associated genes tested, the LMA 3984-4 isolate shares the

same profile as the Amazonia strain (Figure 1).

Key Year Source

200 Classico 1986

Origin
stool Paquistao

Tucunduba Stream Belém-Para

I 121 El Tor 1973 stool india
N16961 El Tor 1971 stool Bangladesh
I VC816 1994 stool Bagre-Para
IIIIII L34 1992 stool Tabatinga-Amazonas

Figure 1. PFGE profile (Nofl) of the V.cholerae O1 LMA3984-4 strain and reference strains. Grouping by similarity was

determined by the Dice coefficient and the UPGMA method. The blue/black matrix stands for presence/absence of the virulence

genes named in the sidebar. The samples name codes are listed at the right side.
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Studies have shown that even without the major virulence
determinants some V. cholerae strains are the causing agents of
severe diarrhea and are considered a potential threat to human
health (12, 13, 14). Some strains could also acquire the TCP
and CTX genes — determinants of choleragenic virulence - that
are mobile genomic elements that can transit in between
susceptible strains (15). Further extended genomic analysis,
such as complete genome

sequencing, is necessary to

determine if the differences in the LMA 3984-4 and the
epidemic strains reflect the acquisition, loss, or alteration of
mobile genomic elements or, alternatively, if it’s not directly
related to known epidemic lineages but acquired the Ol
antigen through horizontal gene transfer (HGT).

This isolation reinforces the concept that the O1 serotype
label is not absolute in the identification of epidemic V.
cholerae strains (15) even though it is largely used as the major
routine monitoring element for pathogenic isolates. The
identification of an environmental V. cholerae O1 strain,
carrying a set of virulence related genes, clustering by PFGE
pattern with pandemic isolates and probably adapted to the
fresh water ecosystem of the Amazon, emphasizes the
importance of the environmental surveillance of this bacterium

in the region.
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