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Objective

• To provide reliable 
sequence data and 
analysis for rapid, 
automated pathogen 
identification



Initial Assumptions

• Sequencing 
technologies available 
for decades

• Analysis methods are 
available for many 
commonly used 
procedures

• Computational 
hardware is cheap



Reality

• High-throughput shotgun sequencing 
requires substantial laboratory 
expertise and the ability to track 
laboratory data for efficient reporting

• Many analysis methods are not 
immediately interoperable

• Capability gaps do exist in this 
specialized analytical application



Approach

1. Track laboratory electronically

2. Provide infrastructure which allows for 
adequate scalability and automated 
tracking of analytical methods and 
parameters used

3. Automate the execution of a 
standardized analytical pipeline while 
providing a mechanism for data-driven 
research 



Laboratory Information 
Management System (LIMS)

• Capture sample metadata
• Track all reagents, hardware, and most 

consumables
• Automate calculations 
• Experimentally-driven data collection
• Integrated with Roche 454 Sequencers
• Integrated with analysis pipeline



Laboratory Information 
Management System (LIMS)



Bioinformatics Analysis
Automated Pipeline



Bioinformatics Analysis
Automated Pipeline

Identification of nearest neighbors

Number 
Samples 

Sequenced
Sample Identity Predicted Nearest Neighbor

1 Burkholderia pseudomallei  Burkholderia pseudomallei 
5 Francisella tularensis Francisella tularensis
9 Salmonella typhimurium Salmonella typhimurium
18 Yersenia pestis  Yersenia pestis 
13 Bacillus globigii  Bacillus subtilis subsp. subtilis



Bioinformatics Analysis
Automated Pipeline

Identification of components of samples

Sample Sequenced Iteration Predicted Nearest Neighbor
Yersinia pestis Antigua 0 Yersinia pestis Antiqua, complete genome
Yersinia pestis Antigua 1 Yersinia pestis Antiqua plasmid pCD, complete sequence
Yersinia pestis Antigua 2 Yersinia pestis Antiqua plasmid pMT, complete sequence
Yersinia pestis Kim 0 Yersinia pestis KIM, complete genome
Yersinia pestis Kim 1 Yersinia pestis KIM plasmid pCD1, complete sequence
Yersinia pestis Kim 2 Yersinia pestis KIM plasmid pMT‐1, complete sequence

Salmonella typhimurium LT2 Derivative 0 Salmonella typhimurium LT2, complete genome
Salmonella typhimurium LT2 Derivative 1 Salmonella typhimurium LT2 plasmid pSLT, complete sequence

Yersenia Pestis Angola 0 Yersinia pestis Angola, complete genome
Yersenia Pestis Angola 1 Yersinia pestis Angola plasmid pMT‐pPCP, complete sequence
Yersenia Pestis Angola 2 Yersinia pestis Angola plasmid new_pCD, complete sequence



Bioinformatics Analysis
Automated Pipeline

But what does automation provide at this 
granularity of analysis

Sample Sequenced Iteration Predicted Nearest Neighbor
Y. Pestis Sample 0 Yersinia pestis Nepal516, complete genome
Y. Pestis Sample 1 Bacillus anthracis str. Sterne, complete genome



Future Work

• Incorporate Institute for Genome 
Sciences Annotation Engine

• Improved characterization of samples 
with no near neighbors in the reference 
database

• Automate Genbank submissions



Conclusions

• ECBC began supporting the TMTI 
Pathogen Characterization effort in 
October 2008

• Infrastructure in place to support the 
sequencing and rapid identification of 
pathogens

• Initial analytical capability provides 
baseline analysis while providing means 
to support research-driven analysis
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