
Genome-Wide Study of the Defective Sucrose Fermenter Strain of 

Vibrio cholerae from the Latin American Cholera Epidemic 

(Garza DR, Thompson CC, Loureiro ECB, Dutilh BE, Inada DT,  et al.) 

 

 

Text S1 

 

Epidemiological Context in which the IEC224 Strain was Isolated  

 

The 7th cholera pandemic started in 1961, and reached Latin America in 1991. It 

was first reported in Peru on January 29, and a further investigation pointed the city of 

Chimbote as its most probable starting-point (1). No clear evidence of importation was 

identified, and the exact introductory event remains a mystery (2).  

Within one month after the first cases had been reported in Peru, sixty six 

patients died from cholera and 1,859 persons were hospitalized with gastroenteritis (3). 

The initial spread was through the Peruvian Pacific coast, reaching the city of Tumaco 

(Colombia) in March of the same year (4). It also spread inland through the Andes, as 

well as through the Peruvian Amazon, and by April it had reached most of Peru. 

Meanwhile in Colombia 16,800 cases, with 291 deaths were reported in 1991(5).  

By April of 1991 the first Brazilian patients with cholera were reported at the 

city of Leticia (Colombia), border with the Brazilian city of Benjamin Costant, at the 

Western Amazon Region (6). Benjamin Costant also shares a border with the Peruvian 

city of Íquitos that was also afflicted by the cholera epidemic. From this double border 

(Colombia and Peru) the epidemic reached Brazil, spreading quickly through the travel 

routes of the Amazon River. During the years of 1991-2001 Brazil officially reported 

168.598 cases, and 2.037 deaths. By 1996 cholera had already reached most of the 

Brazilian regions. The majority of cases occurred in the Northeast (7, 8).  



In the Amazon, birth place of the Brazilian epidemic, cholerae exhibited a 

seasonal pattern, with outbreaks in the rainy season - December through March. The 

highest number of cases was reported in 1992, with the proportion of 40.7 cases per 

100.000 inhabitants. The State of Amapá was the most afflicted in the region, exhibiting 

a rate of 111.3 cases per 100.000 inhabitants (9). After 1992 the epidemic declined, and 

by 1996 cholera was only observed in the western region of the Amazon. At the late 

epidemic period (1994), in the state of Amapá, a cholera isolate that failed to ferment 

sucrose was observed, possibly coming from the French Guiana. This strain quickly 

spread, and was first thought to be a Vibrio mimicus that was causing epidemic cholera. 

Nevertheless it was later confirmed to be an O1 El Tor Vibrio cholerae, with an altered 

sucrose-fermenting phenotype (10). Multi Locus Enzyme Electrophoresis (MLEE) later 

showed that this strain belonged to the same zymovar as the Latin American epidemic 

lineage, suggesting that this variation was the consequence of a mutation in the sucrose 

operon (11).  

This variant remained restricted to the North of Brazil, predominating the 

cholera cases in the last seasonal outbreaks of cholera during the years of 1994 and 

1995. Six hundred and forty four cases were reported as caused by this variant, 

accounting for 80.4% of the late cholera cases. The IEC224 strain was isolated from one 

of these confirmed cases in the city of Belém, in the year of 1994. 
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