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Aim: understand the relationships between isolates

Cholera vs Vibrio cholerae

Reported Cases

<1
500,000

1,000,000

1,400,000



WGS SNPs can be used to draw a phylogenetic tree

If a SNP is shared by a number of isolates, is is evidence
that they may be related and form a group on the tree

‘Phylogeography’

V. cholerae  Oxford

V. cholerae  Oxford

V. cholerae  Oxford

V. cholerae  Oxford
Cambridge
Cambridge
Cambridge

Cambridge
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Mutreja et al., Nature 2011 I
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Global spread of the 7t

Origin
—— Africa
Bahrain

Germany
Haiti

Indonesia Wave 3

(1986-90)
\

South Asia
—— South America
—— Vietnam, Malaysia

Wave 2 and
SXT acquired
1981
(1978-84)

\

7th pandemic MRCA
1952 ’—F
(1938-61)
Y

#

0.02

0139 strains

pandemic

199093+
\ 200307
1975-85

11938-61

1981-85
—> Wave 2

——> Wave 3

(Mutreja et al, 2011)



Cholera vs Vibrio cholerae

Reported Cases
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N=1 Theory
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% _
7th pandemic MRCA

— A5, Angola 1989
(1;55-%1) | y
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— Latin America

SERVAN

0.02

West Africa South America 1
WASA-1 insertion

WASAT1 with 44 new CDSs (see supp table 3)
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N=>500 theory

Mexico 1991
Mexico 1991

Argentina 1992
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Domman et al., Science 2017



Mexico 1997
Mexico 1999
Mexico 1991
Mexico 1995
Mexico 1995
Mexico 2000
] — Mexico 1999

? Mexico 1992
L Mexico 1992

Wave 3

I Mexico 1993
—— o Mexico 1994

——— Mexico 1994

Mexico 1998
———  Mexico 1993

L Mexico 1993

Mexico 1991

Bangladesh 1991

Isolates 1992/3

Wave 2

—_—
-
- e - Wave 1
1980.0 1990.0 2000.0 201¢(



Summary

LA linked to the global 7th
Pandemic

1990’s, Not a single
introduction

With WGS we can explain
inconsistencies with MLEE,
PFGE, Virulence gene typing
etc

% Initial Epidemics
January 1991.

........ August 19H
— February 1992
— November 1894

(Tauxe et al, 1995)

Asia

Haiti 2010
Africa
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Domman et al., Science 2017
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= Latin American clones are 7t Pandemic El Tor
%ELA%
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655 samples across Africa since 1970
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Geographic and temporal distribution of seventh pandemic V. cholerae El Tor isolates from Africa
according to their inferred introduction
events (T1 to T12).
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11 introductions
into Africa

Elements of periodicity
and patterns

Resistance is imported

Weill et al., Science 2017



Building on the “cholera paradigm” theory

Environmental
contamination

Cholera life cycle ///

A
| Where is the emphasis for
_/*f\ epidemic V. cholerae?
\ 1° and 2° routes of Infection.
/ Environmental reservoirs

Surface biofilms Cyanobacteria Copepods

3
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