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LANL: A National Security Science Laboratory      

Serving the National Interest 

 Å Anticipation, innovation, and delivery of solutions 

Å Discovery to Applied Science to Prototypes 

Å Leveraging outstanding science, technology & engineering 

expertise for national needs 

ÁRoadrunner  

Supercomputer 
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LANL Biosurveillance Capabilities 

Biosurveillance 
Integration of  

Diverse Technologies 

 

Biomarker Discovery 

 

Ligands and 

Reporters 

 

Assay Development 

  

Next Gen 

Sequencing 

   

Bioinformatics 

Data Interpretation 

Predictive Systems 

Data Reduction  
Theoretical and  

Epi Modeling 

Engineering 

Sensors 
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Guiding Principles & Core Functionalities 

Providing essential information 

Å Leverage existing capabilities 

Å Add values for all participants 

Å Identify & integrate essential information 

Å Alert, inform, forecast and advise 

Å Essential questions & critical answers 

Courtesy of Bill Huff 
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Global Biosurveillance ï The Challenge 

Å Distributed data and 

tools 

Å Rapidly evolving 

technology  

Å User needs 

Å Intelligent data 

reduction and analysis 

Very large, diverse data sets ï and growing! 

A core interagency capability is required  

Á To provide access to existing information and analysis tools  

Á To generate actionable inference and recommendations 
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Workbench Enables Biosurveillance 

Social Media & Behavior 

Analysis 

Strain Characterization 

Rapid Diagnostics 

HT Lab Network 

Genome Analysis 

Epidemiology Modeling 

Workbench Tools 

 

Actionable Information 

A core interagency capability:  
Á User friendly for different analytic requirements 

Á Adaptable to tailored interagency needs 

Á Scalable and flexible to address increasing data volume and type 

  

Social Media &  

Other Open Source 

Syndromic Surveillance 

Laboratory Report 

Meta/Genomic Sequence 

Disease Reporting 

Reference Information 

Data / Information 
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The Integration Challenge: An example 

Incident, reporting POC Testing 

Sample collection  

Transportation 

Secondary Analysis 

(e.g. HT Lab) 

Archives Rapid Primary Analysis  
(e.g. PCR-based strain detection) 

 

Epidemiological Modeling 

Bioinformatic Processing 
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Workbench Workflow Considerations 

System 

Requirements 

ÅSoftware and algorithms ï present and visualize data & tools 

ÅAnalytical service -- web interface and computing 

ÅInformation generation ï presentation, uncertainty 

ÅAutomation -- data retrieval, storage, management, analytics 

Analyst ** 

Workflow 

ÅInformation assessment ï level of interest, alert, additional needs 

ÅDecision point ï ñreport or not reportò  

ÅReporting ï content, additional information 

ÅPresentation ï user needs 

Application 
Workflow 

ÅAlerting signals ï presentation, dissemination 

ÅMulti source data ï retrieval, analysis, integration 

ÅMitigation strategy ï organism, social content, epidemic forecast 

Å"24 hour requirements for Detection-Investigation-Response"  
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Reference Information 

Å Available Genetic Data 

Å Genome references 

Å Metagenome datasets 

Å Pathogen signatures 

Å Host-Pathogen Models 

Å Disease models 

Å Virulence genes/pathways 

Å Person-person spread 

Å Historic data 

Å Environmental background 

Å Climate 

Å Epidemiological data 

Manore et al, Veterinary Research. 2011 

Chain et.al, Science 2009 

MacMahon et al  
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Active Data Integration 

Observation 

Of Disease 

 

Reference  

Information 

Disease 

Report 

Social 

Content 

Epi 

Simulatio

n 

Data  

Reduction 

Uncertainty 

Analysis 

Validated 

Case Studies 

Environment 

& climate 

Genomic 

Data 

Identification & 

Characterization  

 

Analytical 

Classification  

 

Impact Prediction 

 

Mitigation Strategy 

Evaluation 


