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U.S. Agricultural and Food Supply Chain

Value

AFS is one of the 16 critical infrastructure components with National Security Implications
FACs are imported from more than 134 countries: 90% of seafood, 40% of vegetables   

$131 B

Weight

https://resourcetrade.earth/

$151 B
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RIGEL Genomic Enterprise for Global Situational Awareness 

Genomic Collection of Motif Fingerprints Real-time Data Streams Analytics



Real-time Data Streams Analytics
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Risk Level using a Probabilistic Approach 

Country SEI

Disease Matrix

144/33

32/9

Static

Impact on Human Health
Impact on Animal Health
Potential of Agroterrorism
Impact on Trade
Impact on Food Security
Persistence in the Environment

Human hazard
Projected risk of conflict
Conflict intensity
Socio-economic vulnerability
Global Humanitarian Funding
Health conditions

555

Country Capability

Trade Matrix

Disease Event 
Disease World Locations
Disease World Reporting Period 
Disease World Domestic Cases
Disease Country Locations
Disease Country World Reporting Period 
Disease Country Domestic Cases

Number of Incoming Vessels
Number of Departing Ports
Number of Arriving Ports
Number of Containers
Number of Commodity Containers
Number of Shippers
Number of Importers

Number of World Researchers
Number of World Institutions
Number of World Outputs 
Number of Country Researchers
Number of Country Institutions
Number of Country Outputs 

Dynamic
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Risk Level using a Probabilistic Approach 
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Risk Level using a Probabilistic Approach 
7

2

3

1

4



8

Automated Harmonized Trade Code Mapping

Section (21) – roman numerals
Chapters (99)

Headings (1,244)
Sub-heading (5,224)

      

TOP1  Accuracy: 0.8283085710154358
Top1 F1 :  0.7055735123299153
Top1 recall :  0.7077082504910289
Top1 precision :  0.7146320936905665
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Automated News Classification and NER for Pests
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Genomic-Based Biosurveillance: Motif Fingerprint

9.5 billion motif fingerprints
8.5 million taxonomies resolving at the strain level
600,000 plasmids, including 29 profiles of AMR
Pesticide Resistance Profiles
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Illumina Sequencing

PACBIO Sequencing

Sample Collection
Pathogen Inactivation 

Data Visualization

BioDB Library Genomes
Motif Fingerprint Libraries

Molecular Taxonomic Profiling: 

Countermeasures

Vaccines



12

Molecular Taxonomic Profiling: Maize streak virus

Discrimination callRead Count

RIGEL MTPHOMOLOGY COMPARISON

9.5 billion motif fingerprints
8.5 million taxonomies resolving at the subtype, serovar, strain level
600,000 plasmids, including 29 profiles of AMR, 
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Molecular Taxonomic Profiling: Fusarium spp.
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Molecular Taxonomic Profiling: Bactrocera spp.
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Molecular Taxonomic Profiling: Complex Samples



DATA COLLECTION HSE MISSION

Motif Fingerprinting Technology 

Metagenomic Sequencing 

Biological Metadata

Awareness

Prohylatics and Therapeutics  

Border Security

Detection

Diagnostics

Forensics

Decision Making 

Biosecurity Policy

Data-Driven Risk Scoring Motif 
fingerprinting

Big Data Analytics
Artificial Intelligence

Contextualized VisualizationAg
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Intelligence 

RISK-BASED ANALYTICS

Pest and Disease Tracking

International News

Commodity Trade 

Air, Land and Maritime Travel 
Container Tracking 

Official Disease Reporting

Vulnerability Matrices
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Known and Unknown Transboundary Infectious Diseases as Hybrid Threats
Valdivia-Granda, W.A. Frontiers in Public Health (2021)

RIGEL Genomic Enterprise for Global Situational Awareness 
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