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PFGE variation detected by 
PulseNet Canada
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Prophage accounts for PFGE variation



Circular Chromosomal Map

Listeria monocytogenes 08-5578



SNPs and InDels inform Evolution









SINGLE (FOREIGN) SOURCE HYPOTHESIS

http://solutionshaiti.blogspot.com/
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Core gene phylogeny 
(4,376 SNPs in 632orthologues)

Tool(s): 
Core hqSNP Pipeline



Hendriksen et. al. mBio. 2011



Core gene phylogeny 
With Hendriksen et al.





Canada’s GRDI Interdepartmental Pilot Project
for Food & Water Safety

PWEF

GChip-uArray

.

.

.

M-RT-PCR

Extraction

Information Generation
Food & Water

25g 

1 L

• Developing an integrated  analytical system  for ‘omic data querying & visualization 

• Establishing a national enteric bacterial pathogens database

• Delivering novel detection platforms

• Modernizing source attribution & risk assessment methods

Isolation-Detection

Bioinformatics



CDC AMD Program
$30M/yr for 2014-19
$150 M total

USFDA, UC Davis, NCBI
100K Genomes / Genome
Trackr

NML PHG Program
GRDI FWS: $7.2M over 4 y
IRIDA: $1.5M over 3 y

Danish Technical University
€6M PoC Global Data Sharing

Patho-NGen-Trace Consortium
€6M over 5y, WGS for Disease Surveillance

EU Horizon 2020
Personalizing Health & Care
PHC-7: “ Improving the control of infectious epidemics and foodborne 
outbreaks through rapid identification of pathogens”

PHC-2014: €20M

100K Genomes UK
€100M

International Partners are Investing Heavily in Genomics for Public Health

US CDC: expects to drop ALL traditional, molecular lab testing within ~5 years (foodborne)



GRDI FWS Platform
1. WGS database system and application 

ontology for infectious disease genomic 
epidemiology 

2. Bioinformatics tools and pipelines for 
analysis of WGS data

3. In silico typing tools and linking of WGS 
data to microbial sequence typing 
databases

4. Training



IRIDA Platform Expansion

1. IRIDA: Integrated Rapid Infectious Disease Analysis

2. 1.56M, 3 year Genome Canada Large-Scale Applied 
Platform Grant 

3. SFU / BCCDC / PHAC-NML / Dalhousie

4. Expands the GRDI platform to include additional 
epidemiology and pathogenomic analysis functionality, 
and additional training

5. Implementation in provincial public health labs

6. Training



Federated Database Design

Component DBS 1

Component DBS 2

Component DBS n

FDBMS



Data Model

• Based on NCBI

• Project

• Sample

• Data Sources
– Sequence File

– Experiment

– Run

• Analysis
– Workflow

– Analysis File



Ontologies and Data Standards





SNP Phylogenomics



Genomic Island Detection

http://www.pathogenomics.sfu.ca/islandviewer



Phylogeography

http://kiwi.cs.dal.ca/GenGIS/Main_Page



Microbial In Silico Typing (MIST) Pipeline



• 24 classes
• 18 object properties
• 26 data properties.
• 5 datatypes

TyPon

• Formal representation of microbial typing knowledge
• Data in RDF: Machine-readable formats
• Automatic mapping from original data sources (files, DBs) to RDF Triple Stores
• SPARQL for Querying Federated Repositories

Typon:SBTM Uniprot

foaf

Georef/geotag
ontology
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