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Examples of Big Data at the FDA
Safety Reports (kB to MB)

– MedWatch/Safety 
Reporting Portal

– FAERS ~ 2M 
reports/year

Sequence (GB to TB) Images/Sensors (TB+)

https://www.dlapiper.com/~/media/images/insights/publications/2016/nextgensequencingwebh
eader.jpg?h=257&la=en&w=759&hash=6E70B72BE6456CBD96EDAD0AD13A502EE598F933

https://www.frontiersin.org/files/Articles/1482/fpsyg-01-
00035-HTML/image_m/fpsyg-01-00035-g001.jpg
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Receiving and Storing Big Data
Electronic Submission Gateway

Genomics/Precision Medicine 

Hard Drives 
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Computing on Big Data
High-Performance Computing
• Support key Priorities:

– Precision Medicine Initiative
– Cancer Moonshot
– Combating Antibiotic Resistance Bacteria Initiative
– Food Safety Initiative

• Support priority FDA programs:
– Sentinel Initiative, Modernizing Toxicology, Improving Clinical Trial Design, 

Real-world evidence
• Support research to prepare for future challenges facing FDA

On-Premise (100s-1000s CPUs, GPUs)
Raven2

Center for Food Safety and 
Applied Nutrition

Betsy/Bluefin HIVE
Cloud
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Sample of Regulatory Applications

1. * Review of Intentional Genomic Alterations 
(IGAs) in Animals

2. * Genomics/Metagenomics for Surveillance of 
Antimicrobial Resistance

3. Veterinary Environmental Transport and Fate 
Models for Predicting Environmental 
Concentrations (VETPEC)

4. Pharmacovigilance - monitor adverse events for 
approved drugs, pet foods, unapproved drugs, 
and veterinary devices  
(https://open.fda.gov/data/downloads/) - JSON

https://open.fda.gov/data/downloads/
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1. Heritable Intentional Genomic 
Alterations in Animals 

• Intentional Genomic Alterations (IGAs) in 
Animals
– Generated using modern molecular technologies 

(e.g., genetic engineering or genome editing)
– Random or targeted genomic changes

• Types of big data that could be used to support 
molecular characterization include
– Whole genome sequencing
– Targeted sequencing
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Molecular Characterization of IGAs 
in Animals

• Steps
1. Look at the target site  Does it have the intended alteration?
2. Screen for unintended alteration(s)  any on- or off- target 

alterations?
• Analysis

– Compare to reference genome/sequences or de novo genome 
assembly (long read datasets)

– Compare to non-IGA controls

Confirms intended alteration is present; identifies any unintended 
alterations that, if present, would need further analysis to determine 
if there is a safety concern
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Random stratified sampling 
in 23 States 

ORA Imported Foods

Random cecal sampling
of national production 

at slaughter

Eastern FSIS 
Laboratory

Animal PopulationRetail Meats

23 States Labs

Human Population

Physician Visit

Local Lab

State Lab

Campylobacter

Salmonella

Enterococcus

E. coli

HACCP 
isolates

FSIS
(E. coli O157:H7, S. Typhi, Shigella, Vibrio)

Chicken
Turkey
Pork
Beef

2. Genomics/Metagenomics for 
Surveillance of Antimicrobial Resistance
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NCBI Pathogen Detection
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Pettengill JB, et al. Distribution of antimicrobial resistance genes across Salmonella enterica isolates from animal and non-animal foods. Submitted.



Emergence and Geographic Distribution of Multi Drug Resistant S. Infantis CTX-M-65
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Zoom in to visualize and analyze data of interest 
at different levels 

Multidrug Resistant Salmonella Infantis with beta lactamase resistant CTX-M-65 
gene 2010 - 2019

Global 2010 - 2019

NARMS Retail Meat 2014 - 2019



Metadata is available for isolates of interest
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