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LANL: A National Security Science Laboratory
Serving the National Interest

A Anticipation, innovation, and delivery of solutions
A Discovery to Applied Science to Prototypes

A Leveraging outstanding science, technology & engineering
expertise for national needs
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LANL Biosurveillance Capabilities
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Guiding Principles & Core Functionalities

Providing essential information
A Leverage existing capabilities
A Add values for all participants
A Identify & integrate essential information

A Alert, inform, forecast and advise

A Essential questions & critical answers

Ecosystem

Baseline Early Rapid
reporting  response
Climatology 90 -
Analysis ;i() ] Potential cases prevented/
Vector 704 intemational spread prevented
Ecology « 604
Animal g 50
Disease 40
30
20 4
10
) 0" ] 11 s % § 1 I
X ? ? 1\'114710'3?61922252831343710
Risk Risk Threat Detection D
Srediction  Alert Aleit Diagnostics ays WHO World Health Report 2007
Disease Models
@ LOS Alamos Medical Countermeasures Courtesy of Bill Huff

NATIONAL LABORATORY

EST.1943

Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED 7 YA [ =g
INASE




Global Biosurveillance i The Challenge

Very large, diverse data sets i and growing!
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Distributed data and
tools

Rapidly evolving
technology

User needs

Intelligent data
reduction and analysis

A core interagency capability is required
A To provide access to existing information and analysis tools
A To generate actionable inference and recommendations
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Workbench Enables Biosurvelllance

Reference Information Epidemiology Modeling

Disease Reporting Genome Analysis

Meta/Genomic Sequence HT Lab Network

Data/Info

Models/Tools

Laboratory Report Rapid Diagnostics

Syndromic Surveillance Strain Characterization

Social Media &
Other Open Source

Social Media & Behavior
Analysis

A core interagency capability:

A User friendly for different analytic requirements

A Adaptable to tailored interagency needs

»LosAlal ;. scajable and flexible to address increasing data volume and type
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The Integration Challenge: An example

Sample collection

Datal/Info

f

Models/Tools

Computing

Rapid Primary Analysis

Archives :
Secondary Analysis : :
(e.g. PCR-based strain detection)
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Workbench Workflow Considerations

System
Requirements

ASoftware and algorithms i present and visualize data & tools
AAnalytical service -- web interface and computing
Alnformation generation i presentation, uncertainty
AAutomation -- data retrieval, storage, management, analytics

Alnformation assessment i level of interest, alert, additional needs
ADecision pointi ir eport or not reportao
AReporting i content, additional information

Analyst ** L
Y APresentation i user needs
Workflow
AAlerting signals i presentation, dissemination
AMulti source data i retrieval, analysis, integration
Aslieaon AMitigation strategy i organism, social content, epidemic forecast
Workflow A"24 hour requirements for Detection-Investigation-Response
» Los Alarios
NATIONAL LABORATORY
Operated by Los Alamos National Security, LLC for NNSA UNCLASSIFIED %Av"‘vb%é



Reference Information

A Available Genetic Data
A Genome references
A Metagenome datasets
A Pathogen signatures

A Host-Pathogen Models
A Disease models
A Virulence genes/pathways
A Person-person spread

A Historic data

A Environmental background
A Climate
A Epidemiological data
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Active Data Integration

Disease Validated Genomic Social
Report Case Studies Data Content
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