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Our goal is to 
develop 
means to 
analyze and 
share diverse  
types of data 
on pathogens 
 
 

Presenter
Presentation Notes
Observations on viruses used:

geographic data - place of isolation

temporal - time of isolation
 
field sciences - host, environment

genomic - nucleotides amino acids



Inferences made and used:

evolutionary trees - mutations
host shifts, connections among isolates



Chicago 

A 

B 

Toronto 

C 

Washington, DC 

Three cases of influenza like illness 



If we sequence the genomes of the 
pathogens the three outbreaks can be 
interconnected and understood via their 
connections to background data 
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Directionality  of spread

Genetic data combined with evolutionary and geographic inference
allows us to determine from where are the biological agents are coming.




This inference
would not be possible with occurrence or news data



Where did the pathogen originate ? 

From Asia? From Europe? 
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Directionality  of spread

Genetic data combined with evolutionary and geographic inference
allows us to determine from where are the biological agents are coming.




This inference
would not be possible with occurrence or news data



Or did the pathogen originate in  
North America and will it spread abroad ? 

To Asia ? To Europe? 
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Directionality  of spread

Genetic data combined with evolutionary and geographic inference
allows us to determine from where are the biological agents are coming.




This inference
would not be possible with occurrence or news data



Which hosts carry a pathogen ? 



Indonesia Korea and Japan 

Host taxa H5N1 influenza 



Which trade processes carry a pathogen?  
chickens 

ducks 

smuggled eagle 



Molecular Evolution of the Avian Influenza (H5N1) PB2 protein.  
This mutation confers increased replication in mammals 



H7N9 2013-14 PB2 E627K 

This mutation confers increased viral replication in mammals 



Salmonella bareilly in frozen raw 
yellowfin tuna 

joint work with Maria Hoffman, Marc 
Allard, Eric Brown et al.,  

US FDA Center for Food Safety and 
Applied Nutrition 

 
http://minipointmap.herokuapp.com/mai

npage/dispEarth 
 

http://www.ncbi.nlm.nih.gov/bioproject?L
inkName=bioproject_bioproject&from_ui

d=159317 



Transmission Events 
Given a tree generated by phylogenetic analysis of genetic 

sequences for pathogens, Transmission events are discovered by 
change in the “place of isolation” character optimized on a tree 

(e.g., Atlanta, Boston, Chicago). 

Atlanta to Boston 

Boston to Chicago 



Quantifying the 
Transmission Events 

14 

Atl 


 Bos : 1 

Atl 


 Chi : 0 

Bos 


 Chi : 1 
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