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Building the BioAssay Research Database

A Next-Generation Platform for Annotating and 
Understanding Chemical Biology Datasets



What is BARD?

A public platform for sharing chemical biology data 
that uses a standard representation and common 
language for organizing bioassays and their results.  

Goal: To help researchers develop and test 
hypotheses on the influence of different probes on 
biological functions. 



Precompetitive opportunities with BARD

• Standardized & controlled vocabulary to describe 
the context of experimental results

• Open source software platform to register assays, 
and to query and visualize public bioassay data

• An open standard for sharing bioassay 
annotations and data with the public or between 
organizations
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Constructing a biologist-focused vocabulary

BAO 2.0: Abeyruwan et al., submitted



BARD top level concepts & sources



Curation of BARD-managed terms
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Curation of BARD-managed terms

New terms are provisional but can be used immediately to avoid delays



Leveraging of external ontologies

Any updates to a referenced ontology are 
incorporated into BARD

All target-based screens that GO indicates are 
associated to the queried pathway 
(and phenotypic assays directly annotated with 
the pathway)



Leveraging of external ontologies

Any updates to a referenced ontology are 
incorporated into BARD

New evidence added to GO is 
reflected in BARD search results
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Build using component-based architecture



Top-level entity: 
Organization

Data or metadata:
System inputs

External identifiers

Structure for capturing bioassay relationships



Interactive tools: assay definition 
• Autocomplete & definitions for controlled terms

Click here to view demo video on youtube

http://www.youtube.com/watch?v=Kzq4xMlav4w


Interactive tools: projects

Click here to view demo video on youtube

http://www.youtube.com/watch?v=QKobIHFkZLM


• Suggests path for providing minimum information
necessary to define an assay; Allows cloning & editing of
existing public protocols

• Logic checks for consistency

Guided process for defining bioassays



Using annotations: Finding & understanding bioassay data



• Simple autocomplete interface allows basic searching by
free text or specific annotation; searching by IDs or
structures

Using annotations: Finding & understanding bioassay data

Click here to view demo video on youtube

http://www.youtube.com/watch?v=FvcNJc--hsg


• Filtering results allows a focus on the desired
understanding: By target, assay details, reagent, etc.

Using annotations: Finding & understanding bioassay data

Click here to view demo video on youtube

http://www.youtube.com/watch?v=O0MHRjFDmc8


• Filtering and visualizing activity allows rapid
understanding of multiple datasets

Visualizing data using structured annotations

Click here to view demo video on youtube

http://www.youtube.com/watch?v=9uAuYqjsWH0


• Establishing a measure of similarity between assays to enable 
clustering of protocols

• Plugin architecture allows direct calls to warehouse API for metadata

Additional uses of annotations
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Sharing bioassays using a common language
• Controlled vocabulary with public references

• Business rules: what is required to minimally define an assay?

• Object relational structure



Formalizing object relationships



• assay ID: 754
• assay short name: ABCG2, ATP‐binding, …
• assay format
• assay design
• biology

•GO biological process: cell death
• assay components

• assay component role: target cell
• cultured cell name: IgMPX3

• experiment
• experiment_ID: 1563
• number of concentration points: 6
• number of replicates: 2

• measures
• outcome

• activity score
• ratio

• calculated from CR50
• calculated from LD50

• results
substance CR50 LD50 ratio
12345678 1.34µM 23.4µM 17.46
98765432 13.5µM 15.2µM 1.13

• dictionary terms
• CR50: concentration for 50% chemo‐reversal

terms  from a 
controlled vocabulary

format:
XML or JSON

can use terms from an 
externally managed 
ontology or dictionary
(e.g., GO, UniProt, 
NCBITaxon, ATCC)

describes relationship 
between terms

sections can be used 
independently if needed

optional section to add 
new custom terms  to the 
recipient’s dictionary

Assay Definition Format



Using with private data

• User ID: Currently Atlassian Crowd, changing to Mozilla Persona
• Objects owned by teams, editable by users on team
• Desktop client allows direct import of private structures and 

assays, including encrypted structure transfer for comparison to 
public data store

• Private deployments- open source code and documentation for 
creating internal build.  3rd party licenses required: Oracle, 
ChemAxon



Upcoming improvements

• Query tools public, demonstrations on BioAssay
Research Database YouTube channel

• Annotation tool release Feb 2014
• Addition of public datasets beyond MLP including 

signature-based data e.g. LINCS 
• Release of additional plugins
• Normalization of chemical names and structures 

to further standardize data



MLP

ChEMBL

NCI‐60

TBD

Datasets

CAP Web
Query

Desktop
APIsAPIs

Tools

BAD
Apple

CYP450

TBD

TBD

Methods Data Analysis

Workflow 1

Workflow 2

Workflow 3

as a Platform

Sustained Community Engagement

http://bard.nih.gov

ADS

Long-Term Path Forward
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