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Genome sequence is agnostic. 
One biological assay could work 
on all pathogen species 

To be immediately useful all we 
need is the genome and a little 
metadata. 

A Pathogen Genome Is The  Fingerprint 

Functional prediction can be 
developed and refined more slowly 
from this base. 





America 
(GenBank) 

Europe 
(EBI) 

Asia 
(DDBJ) 

4 TeraBytes  
Inbound Daily 

All publicly available DNA sequence data 
deposited in the International Collaboration 

24 Hour 
Exchange 



Interactive 
Web 

Data 
Downloads 

365TB/day 

126 Petabytes/year 3TB/day 

26TB/day 

4 Terabytes (TB)/day 



MINIMAL PATHOGEN METADATA 
(FOODBORNE OUTBREAKS) 

sample_name 
organism 
strain/isolate 
 
Category (attribute_package) 
1a) Clinical/Host-associated  

1a1) specific_host  
 1a2) isolation_source 
 1a3) host-disease  
 OR  
1b) Environmental/Food/Other 
 1b1) isolation_source 
 
 
 
   

collection_date 
 
Geographic location 
 
6a) geo_loc_name 
OR 
6b) lat_lon 
 
collected by 
 
 
 
   

Where 

When 

Who 

What 





Existing 
Salmonella 
clade in 
combined 
Eubacteria 
kmer tree 



After Day 1 



After Day 2 



After Day 3 



Extract cluster, Montevideo serovar 
 

• 2 existing genomes 

• 39 new genomes 

• Extract sub-tree 

• Re-root on outlier 



Compute new subtree 
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• Distance tree based on SNPs 
• Provides additional resolution 
• Integrate with metadata 

Presenter
Presentation Notes
day0123-AESN0-subtree-B.asn rerooted on ASM18845v2 (AESN0, the outlier)



Luo et al. High resolution 
clustering of Salmonella enterica 
serovar Montevideo strains using 
a next-generation sequencing 
approach BMC Bioinformatics.  
2012; 13: 32. 
http://www.ncbi.nlm.nih.gov/pm
c/articles/PMC3368722/figure/F
3/ 

Compare with published dataset 
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Clades are concordant 

A 

B 

E 

F 



 Place Reads in Taxonomic Tree to Clade Level 
by Kmers 

 Assemble Reads by Both de novo and 
Reference Guided Methods and Integrate 

 Annotate All CDS and Structural RNAs 
 Call SNPs Against Closely Related Genomes 

and Compute a New SubTree 
 

 Wall Clock Time = 4 hours 



FDA_2010_142_Pistachio-3 

2014 


	The GMI Global Repository WG
	Weather as a Modern Global Infrastructure
	Many Models on the Data, Fully Public, On the News
	Citizens and Government All See the Power and Limits of Science 
	DNA Forensics…
	Slide Number 6
	Slide Number 7
	Daily Data Processing at NCBI
	Slide Number 9
	Production Pipelines
	Example Surveillance Workflow
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Pipeline Performance Today for 42 Salmonella Genomes
	Slide Number 20

