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KEY CAPABILITIES

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

T
The BRCs provide integrated bioinformatics resources in support 

of  basic & applied infectious disease research

Integrated 
data & metadata 

Computational analysis &
Visualization tools

Workspaces to 
conduct analysis

Conduct hands‐on 
training

Provide bioinformatics 
services 

Respond to new & emerging 
pandemic  threats 



THE CENTERS ORGANIZED BY PATHOGEN GROUPS

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

Round I
FY04

Round II
FY09

Round III
FY14

Round IV
FY19

Institute name PI name BRC Pathogen

University of 
Notre Dame

Mary Ann 
McDowell VectorBase Invertebrate vectors of human 

pathogens

University of 
Pennsylvania David Roos EuPathDB/FungiDB Eukaryotic/fungal pathogens

Northrop 
Grumman

Richard 
Scheuermann ViPR/IRD Viruses/Influenza

University of 
Chicago Rick Stevens PATRIC Bacteria



COLLABORATE TO INTEGRATE DATA 
ACROSS NIAID PROGRAMS

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

Sequencing Structural 
Genomics 

Bioinformatics

To address key questions in 
microbiology and infectious 
disease

Genomic Research Resources
Genomic/Omics Data Sets, Databases, Bioinformatics Tools, Biomarkers, 3D Structures, Protein Clones, Predictive Models

Functional 
Genomics

Systems
Biology



VECTORBASE
BRC FOR INVERTEBRATE VECTORS OF HUMAN PATHOGENS

 An unique and integrated bioinformatics resource for vector 
community 
 Genome of 35 organisms with annotated gene features, genome variation, 

transcript and protein expression 

 Population genetics data integrated with variation and insecticide-resistance
phenotypes, field-associated samples from surveillance studies, and pathogen 
transmission data

 Transcriptomes (RNA-seq) and gene expression data

 Pathways

 Data access, analysis and visualization tools
 Data-centric search system 

 Computational tools made accessible through a Galaxy instance 
implemented in VB

 Expression map

 Ontology browser



EUPATHDB
BRC FOR INVERTEBRATE VECTORS OF HUMAN PATHOGENS

An unique resource for protozoan & fungal pathogens

 A comprehensive collection genomic and functional genomic data, isolate data and 
phylogenomics

 genome sequences and annotation, strand-specific RNA-seq data, splice junction 
predictions, phosphoproteomic data, high-throughput phenotyping data, single 
nucleotide polymorphism, and expression quantitative trait loci data. 

 Sophisticated search strategies using metadata

 Computational analysis on Galaxy



VIRUS PATHOGEN RESOURCE (VIPR) 
INFLUENZA RESEARCH DATABASE (FLUDB)

 A comprehensive collection of influenza and multiple virus family related 
data.

 sequences and annotations, immune epitopes, 3D protein structures, HTP omics data, clinical 
phenotype, surveillance, serology, host factor data, and curated antiviral drug data.

 A suite of analytical and visualization tools 

 phylogenetic tree, sequence variation determination, metadata-driven Comparative Analysis Tool 
for Sequences (meta-CATS), short peptide identification, PCR primer design, Sequence Feature 
and Phenotypic Variant Type (PVT) annotation, HA clade classification, HA subtype numbering 
conversion, surveillance data visualization, protein structure visualization, and host factor data 
enrichment analysis

 Personal workbench spaces for data storage, sharing and analysis

 An infrastructure for antiviral drug data management and analysis.

 Drug interaction site curation

 Integration of host factor data with drug target

 Anti-viral drug resistance risk assessment tool



PATHOGEN RESOURCE INTEGRATION CENTER (PATRIC) 
BRC FOR BACTERIAL SPECIES

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

Integrated Data Collections
Genomes, Transcriptomes (uArray and 
RNAseq), Proteomics, Metabolomics, 
Curated gene collections, Protein‐
Protein Interactions, Tn‐Seq

AMR panel data, Disease & isolation 
phenotype metadata,, Virulence, Drug 
Targets, Biochemical Pathways

Computational Analysis Services

Personal Workspace for analysis of User data and “Virtual 
Integration” of user data in the context of all the public datasets

Antibiotic Resistance / 
Susceptibility Phenotype 

Predictions



RESPOND TO NEEDS OF ID RESEARCHERS

Sequence Data

Viral Isolate
Data

Human Clinical 
Data

Experimental
Data

Serology
Data

Integrated Data Sets

Surveillance Data
Immunology

Data

 AMR data collection
 AMR prediction tools 

 Clinical & Epidemiological Data
 PopBio Data & Tools 



HANDS-ON TRAINING WORKSHOPS GLOBALLY

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 



TO INCREASE USAGE & IMPACT

#6 in all repositories
#2 in non-NLM 
databases

#18



SCIENCE ENABLED BY THE BIOINFORMATICS RESOURCE CENTERS

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 



EVOLUTION OF THE RESOURCES

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

BRC Centers
• Access to large data sets 

& diverse data types; 
increase discoverability 
& reusability

• Search, visualization & 
analysis tools

• Co‐locate  data & tools
• Compute capacity & 

powerful cross‐data 
analytics by leveraging 
technology

• Capacity for responding 
to outbreaks

• Outreach and training

Round IV
FY19

Bacteria
& Virus

Protozoa
Fungi
Vectors



THE NIAID DATA CHALLENGE

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 

Image Courtesy: Dr. Emily Erbelding (modified)



NEW MODELS OF DATA-DRIVEN 
HYPOTHESIS GENERATION

BRCs provide integrated bioinformatics resources in support 
of basic and applied infectious diseases research 



FAIR GUIDELINES
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Image Courtesy: Dr. Patti Brennan



REVISIT DATA MANAGEMENT & SHARING PLANS



CO-LOCATE DATA & TOOLS ON CLOUD

Image Courtesy: Broad Institute



MINT DIGITAL OBJECT IDENTIFIERS



DATA INDEXING

Not an endorsement but an example



USE OF JUPYTER NOTEBOOKS

Not an endorsement but an example



CONTAINERIZATIONS OF TOOLS



USE OF APPLICATION PROGRAMMING INTERFACES

Not an endorsement but an example



USE OF SMART-IRB, AUTHN, AUTHZ SOLUTIONS

DUOS

Not an endorsement but an example



REALIZE DATA SHARING

 Aligns with multiple federal and NIH Missions:

 2011: Precision Medicine Report

 2012: Data and Informatics Working Group (DIWG) of the Advisory Committee to the NIH Director

 2013: OSTP White House Memo - Increasing Access to Federally Funded Scientific Research Results

 2013: NIH Big Data to Knowledge (BD2K) Initiative

 2014: National Strategy for Combating Antibiotic-Resistant Bacteria (CARB)

 2018: NIH Strategic Plan for Data Science



EXPAND USER BASE - INTERACTIONS OF USERS & CONTRIBUTORS

Image Courtesy: Dr. Sheila Reynolds, ISB



ANTICIPATED OUTCOMES – DEMOCRATIZE RESOURCES
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Discover & access relevant generated data, tools, & standards

Identify/provide home for research data that needs a home

Enable new paradigm/model of data-driven hypothesis-driven science

Continuous assessment and optimization of data science research resources

Reduce informatics costs in the long run



FUNDING OPPORTUNITY ANNOUNCEMENTS (FOA)
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