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Diagnosis
Predicting phenotype

Response to treatment

Pathogen genomes for disease invest
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Precise pathogen identity, genotype,

recombinant/reassortant

Predict virulence, pathogenicity,
transmissibility

Antiviral drug resistance, vaccine
escape, antimicrobial resistance

Source of infection

Transmission / epidemiology

Human or animal origin, time and
location of source

Spatial dissemination pattern,
outbreaks linkage, infected
population size, transmission driver
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Transmission Imprinted in Pathogen Genorig:
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Pathogen genome sequences:
A| AA TTAAAAAAA

B| A TATAAAAAA
C| AAA TTAAAAAT
D| AAAAA TAATAA
E| AAAAAA TTTAA
F| TAAAAATATAA
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Pathogen & its genome
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Spatial spread of infectious disease

Data: disease reports |

geospatial data N
Analysis methods:
Spatial clustering

Gearyods ¢, Rigkk) ey obs
Risk factor modeling (regression,
discriminant analyses) :
Simulation (spatial-epidemic
models)
Empirical evidence of
transmission linkage between
iInfections
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SCIPLINARY

Phylogeographic inference QUICK
TALKS
Ancestral geographic locations
Phylogenetic tree provides are estimated with continuous-
empirical evidence of time Markov chain model, or
transmission Iinkage Brownian diffusion model;
Movement of pathogen lineage
can be inferred ﬁ %
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Pandemic (H1N1) 2009 influenza Uk

TALKS

A Anovel influenza A (H1N1) infection started
in California, 15" April 2009

Soon spread to the world within months

o

T>

Many virological labs sequenced the i
viruses, and deposited to public databases

A Analyzed the disease emergence and spread
using 242 open viral sequences (40
locations; Mar-Jul 2009), with geographic
labels; using relaxed molecular clock models
and discrete continuous-time Markov chain
as the spatial diffusion model

B Mexico

A Need bioinformatics specialist :g::ada =

" Europe
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Lemey et al. PLoS Currents Influenza. (2009) doi: 10.1371/currents.RRN1031



Avian influenza (H5N1) Uk

Tree of A
global H5N1
avian influenza [l& 7 (Europe) | A
- Clade 2.2
aase _ [ (Indonesia)
=" ICIade 2.1 A
(China)
Clade 2.3

(Thailand / Vietnam)
Clade 1

TALKS

H5N1 highly pathogenic avian influenza emerged in China, 1996.
Spread to Southeast Asia, including Indonesia in 2003.
Indonesia - caused big economic and health burden

Where was it first introduced?

How did it spread across the Indonesian islands?

(China)
Pre-2003-Clades




Avian influenza (H5)4Indonesia > AUcK

TALKS

A Analyzed 213 open Indonesian H5N1 avian influenza gene sequences, with time and location
Information

A Introduced to Java Island and spread to other islands
A How did it spread inside Java Island?

Lam et al. Molecular Ecology (2012) doi: 10.1111/}.1365-294X.2012.05577.X
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