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This presentation will focus on......

How genomic data can be used to track S. Typhi/Paratyphi

How we have the ultimate typing tool giving details of
Isolate origin, virulence traits, resistance in a single sample

Replacing all other typing techniques including phage
typing, VNTR, PFGE etc.

Why we should set up a global database
How we could track Typhi locally

How it can help control measures



Salmonella enterica is a broad and variable species but
harbours conserved host adapted pathotypes
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Evolutionary History of Salmonella Typhi
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Natural pathogen variation discovery its exploitation in typhoid
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What do DNA-based population studies tell us?

« All S. Typhi isolates originate from the same bacteria that
entered the human population once thousands of years ago

* We have a fully parsimonious phylogenetic tree with limited
recombination

 ¢All’ isolates can be distinguished and placed in a
evolutionary context on the tree

 Lack of evidence of immune selection

 Predicts small population size with carriers key to evolution?



High-throughput sequencing provides insights into  nawmre .
genome variation and evolution in Salmonella Typhi £ENEUCS
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H58 Is expanding!



The global expansion of S. Typhi H58 with multiple
antibiotic resistance potential
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The spread of the HS8 multidrug resistant, IncH1 plasmid
super haplotype of S. Typhi around the world
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S. Typhi H58 lineages in local regions around the
globe

A (1998) | 11 SNP
HES (2003, IndiaVietnam)

ISP-03-07467 (2003, M | BJIEDMJ Nepal
- = ¥ OroCoD -
(2003) India
H&2 (1966, Morocco) Kenya
C (1908) B Vietnam
HE0 (1865, Cote d'voire)
HE1 (1858, Morocco)
E1 (2004) 2 200
(AG3)
F1
1958 F2 (2001)
F3 (1995)
-|SP-04-06979 (2004, Africa)
01 (2004, Bangladesh)
I D2 (1998)
1998 D3 (2002)
--------------------------------------------------------------------------------------------- -15098)S ____________
I G (2002) (1098)
- 5(04)N (2004)
11 21 (1988)
2 (2001)
° 2001 - (2002)
11 (1995)
(2000)

- -
=080 E03-9804 (2003)

K (2004)



== [Endemic

i

L } Outbreak 3

—&' Zanzbar H42 H42

Ty2

.
L ]
4@“—' Nepal H42

Endemic

Outbreak 2 (+1)
A snapshot of a
typhoid epidemic in
- Outbreak 1 real time

H58

« MNepalH58

Zanzibar H58

~ «=m H58 ntroduction!!!!



=]
et

Density
0000 00071 0002

Incidence of typhoid and associated haplotypes in Kolkata, India

All Typhi
T - [ |
May 2003 Jan 2004 Jan 2005 Jan 20086 Jam 2007
] . 1 2 3 4 5 G

Typhi haplotype 4‘. .1, ,I. ,l, i, ,l,

m H42

B H58-B

m H:E-G

B HHE other

W ther

May 2003

Jan 2004

Jan 2005

Jan 2006




Typhl haplotypes mapped on Google Earth IN Kathmandu
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Evidence for H58b4 outbreak in Kathmandu




Proposal

We form an international consortium to map and
genotype S. Typhi/Paratyphi across the world

We create a central web site based on free software to co-
ordinate this

We design simple SNP-bsed assays for field testing
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