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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.
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Precompetitive opportu

nities with BARD

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

 Open source software
and to query and visua

 An open standard for s

platform to register assays,
Ize public bioassay data

naring bioassay

annotations and data with the public or between

organizations
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Precompetitive opportunities with BARD

o Standardized & controlled vocabulary to describe
the context of experimental results
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Constructing a bio

ogist-focused vocabulary

Background Reading

BioAssay Ontology to describe high-throughput
screening assays and their results

Uma Vempat', Ubbo Visser', Samunda Abcyruwan’, Kumse Sakura', Magdalena
Przydzial', Caty (hmlp Robwn Suath'. Amar Kolets' (hnu\!,h{ Mader’, Vance
Lemumon”, Stephan Scharers

MIACA - Minimum Information About a Cellular Assay, and the

Cellular Assay Object Model

Stefan Wiemann', Alexander Mehrie', Flonan Hatne', Henning Hermyakot®, Rolf Apweiler®, Dorit At
Stephanie Bechiel’, Woligang Bioke’. Amanda Bemngham® Queta Boese®. Peer Bork™®. Frank
Buchholz’, Xun Cal’, Evelyn Camon® Piero Caminc® Sumit K Chanda™ Zhu Chen', Michael
Cusick'’, Christophe Echeverri”, Jurgen Eis” Roland Eis” Ronald Frank™, Andrew Fraser”
Andreas Grod". Betona Haedrich’. Michael Hannus . Midon Hams®, Yoshitede Haysshizaki®, Winston
Hide™, Oliver Hofmann™, Peter Huber'". Antony Hyman'. Lars Jensen”, O Kallioniemi™®, Anastasia
Kivorova', Lisa Kosii", Brian Kraybal™, Joshus LaBaer™. U Landegren™. Cheis Lawerenz”, Hans
Lebrach™, FeiFel Lu™. Moher Mapty'. Bemard Mathey-Prevo. Gordon B. Miis™. Nobuo
Nomura™, the OBI working group™, Norbert Pemimon™=", Angel Puzama™, Annemare Poustka', John
Quackenbush™, Heiko Rosenfelder’. Oezguer Satn', Kourosh Salet-Ashtian”', Florenz Sasse'.
Mamatha Savermann', Aaron D. Schimmer™, Chestian Schewit’, Laura Seffors ™, Carciine Shamsy™.
Birte Sonnichsen ™. Chris Taylor', Gary Tempie™ Marc Vidal"' = David J Wrobel™

Promoting coherent minimum reporting
guidelines for biological and biomedical
investigalions: the MIBBI project

e vk 1, e k. S Asanta oLt et Rolf Apwoder. Mot Astburoer,
Cotherte A Bl Phrv-Abe B . ey B, T Boak’, s Bemm’ fpen R Bl

B0 Nimdescampute® & Metaa Wimana't

Empowering industrial research witl
shared biomedical vocabularies

Lee Martand" ™*, Christopher Larminie’, Susanna Assunta Sansone’, Sorans Popa’,
M. Scott Marshall’, Michael Braxenth wn‘m:mw Wendy Filiell",

Mark ). Forster”, Enoch Muang'®, Andreas Matern'', Musen'’, Jasmin Saric'’,
Ted Skater'*, Jabe Wilson'", Nick Lynch'*, m-.m-."-umnu

Minimum information about a
bioactive entity (MIABE)

Sandra Orchard, Bissan Al-Lazikani, Steve Bryant, Dominic Clark, Elizabeth
Calder, lan Dix, Ola Engkvist, Mark Forster, Anna Gaulton, Michoe! Gilson,
Robert Glen, Martin Grigorov, Kim Hammond-Kosock, Lee Hariand, Andrew
Hopkins, Christopher Larminie, Nick Lynch, Romeena K. Mann, Peter Murray-
Rust, Elena Lo Piparo, Christopher Southan, Christoph Steinbeck, David
Wishart, Henning Hermjakob, John Overington and Janet Thornton

3 Dictionaries / Ontologies
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BIOMEDICAL RESEARCH
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BARD Catalyst Session
Organizer: Andrea DeSouza
Chair: Dr. Josh Bittker
Facilitator: Karen Poncher
March 12, 2012
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BARD top level concepts & sources
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BARD Dictionary & Term Hierarchy

T | [ | — e ————— [pt——————
ii BioAssay Ontology | | ii BioAssay Ontology || ii BioAssay Ontology H ii BioAssay Ontology | |
Il Il Il
I il I I I I 1
i | | Gene Ontology | | | Gene Ontology ii i |
I 1l I Il I Il
I i I I I I I
ii Uniprot ! ii Uniprot ! ii Uniprot ii ii !
I l ! I I I !
| | Entrez ii | ii ! H || Chemical Ontology ii
I Il I Il
i ii | ii ' | DiseaseOntology || ! ii
) ¥ . i ;;
I I I ' I :
"' | UnitOntology ii ! ii | I'| UnitOntology ii
P | R I S B S

OAD BARD

IN S TIT U TE BioAssay Research Database



Curation of BARD-managed terms

Structure IDs

assay kit name

Propose New T¢
Defined set of commercially available or well known matenals. reagents and proven

1. Select a parent fory protocols needed for an assay to deliver concise results in the least amount of time.
However, the specific molecular components may or may not be known (as in the case
of proprietary kit components).

Selected Parent term

assay kit

assay protocol> assay component> assay companent type> assay kit name

qQ

Defined set of commercially
available or well known
materials, reagents and

proven protocols needed for

an assay to deliver concise P

LS e i = el Close this window to cancel

Definition of selected
parent term

ZBROAD

M INSTITUTE

0’0
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Logged in as: jbittker Logout

My BARD

SUPPORT ~

HOWTO .. ~

BARD Dictionaries

W zccay component name

"o

£ assay provider name
W ascay readout name

+ @ assay reagent name
W clinical isolate name

* @ cultured tissue name

# @ detection instrument name

W experiment panel name
* @ instrument manufacturer name
+ @ laboratory name
4 @ other cell name
* W project lead name

W project name

W RNA construct collection name

W screening campaign name
4 small-molecule collection name
4 tissue-culture flask name

Entire BARD Vocabulary
+ @ No children can be added to this element
. Children can only be added through a request to the RDM Team

« @ Any user is allowed to add a child element and use the element immediately

# Do NOT show 'Retired’ terms in hierarchy

W assay protocol
biology
project management
W result type

~
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Curation of BARD-managed terms

Logged in as: jbittker Logow

e 2 EEmea

~Biohssay Research Database Structure IDs v
HOWTO .. ~ SUPPORT ~
Propose New Term (page 1 of 2) BARD Dictionaries
1. Select a parent for your new term: | assay component name

- o
W ACTOne Membrane Potential Dye Kit

Selected Parent term | assay kit name x [ W Adapta Universal Kinase Assay Kit

W ADP Hunter Plus Kit

W ADP-Glo Kinase Assay

© We set the parent term for you based on the attribute from your context item, however you can W Alpco insulin ELISA assay kit

delete this and choose something else @ Alphalisa Bead kit

W AlphaScreen Beads

W amplex Red Glucos/Glucose Assay Kit

W ATPlite Luminescence Assay System

Definition of selected  Defined set of commercially
parent term  avallable or well known

materials, reagents and W pacTier-Glo Microbial Cell Viability Assay
proven protocols needed for W Beta-Glo Assay System
an assay to deliver concise P @ BODIPY Nucleotide Analogue

W Bright-Glo Luciferase Assay System

Close this window to cancel W britelite plus Reporter Gene Assay System
W BTC AM Fluorescent Dye Indicator

W Calcium Assay Kit

W cAMP-Screen Direct System

W cach popperl (Retired)

W Caspase-Glo 3/7 Assay System

W CDP-star

W Cellto CTRT kit

W CellTiter-Glo Luminescent Cell Viability Assay

W Chroma-Glo Luciferase Assay System

W CytoTox-ONE Homogenous Membrane Integrity Assay

F<BROAD
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Curation of BARD-managed terms

Logged in as: jbittker  Logout

Q.= o S D
Structure IDs

My BARD

HOWTO .. ~ SUPPORT ~

Propose New Term (page 2 of 2)

Selected Parent term assay kit name

Definition of selected Defined set of commercially aval
parent term

2. Enter the name of your term and a definition for it. (both are required)

Proposed term *

Proposed definition *

~
3. Enter additional optional information about your term.
Abbreviation

Synonyms{Comma
separated)

4. Explain why you need to add this term.

Explanation/Comments

*

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

EZ BROAD BIAL
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Leveraging of external ontologies

Any updates to a referenced ontology are
Incorporated into BARD

S E A R C H B A R D Search assay, project and experiment data or learn about BARD's innovative search feat

erk|

erk1

erk1 as Protocol

erk1 and erk2 cascade as GO Biological Process Term

¥

ERK1 and ERK2 cascade ; GO:0070371 [show def] [view in tree] © [Ompnadi Rl | P B
Symbol, fullname Information Qualifier Evidence Reference Assigned byj
view associations protein IEA GO REF:0000019 Ensembl b = = ..:.
; from Homo with (via
Ensembl:ENSRNOP0O0000024917 D
AGT. sapiens UniProtkB) =
Angiotensinogen
view assoc s protein IDA PMID:18402937 UniProt Ll L N . i« bt

| from Homo (via 9
AVP sapiens URIProtKB) T | e e -

Masopressin:

-]
s protein IEA GO REF:0000019 Ensembl s | i e °
LAST: from Homo With (via
CCL11 sapiens Ensembl:ENSRNOP000000097586 UniProtkB) oy
Eotaxin

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

the pathway) [y 8 PR
EZBROAD BA
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Leveraging of external ontologies

Any updates to a referenced ontology are
Incorporated into BARD

S E A R C H B A R D Search assay, project and experiment data or lea

erk|
erk1
erk1 as Protocol

erk1 and erk2 cascade as GO Biological Process Term

ERK1 and ERK2 cascade ; GO:0070371 [show def] [view in tree] € | Compmnti i} | Prepcts €
Symbol, fullname Information Qualifier Evidence Reference Assigned by
i protein IEA GO REF:0000019 Ensembl ey Foamat way Type L .-...-.-u...:.:o-‘:- ADHD 8 -..:.
from Hormo with (via
sapiens Ensembl:ENSRNOP00000024917 UniProtkBs)
i ™A PMID:18402937 UniProt bt s rersege sy Aot ; o
i (via 9
AVP sapiens UniProtkB) o ey e -
-]
protein IEA GO REF:0000019 Ensembl >
from Homo with (via
sapiens Ensembl:ENSRNOP0O00000097 56 UniProtiB) : —— . . . .
protein 15 GO REF:0000018 Ensembl
from Homo with (via N d dd d GO .
| sapiens Ensembl:ENSRNOP0O0000008809 UniProtKB) eW eVI enCe a e to IS
mokine .
receptor ype 3 reflected in BARD search results
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Precompetitive opportunities with BARD

e Open source software platform to register assays,
and to query and visualize public bioassay data
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Build using component-based architecture

BARD

= D 1 &i:.:\g :_r- ;’ [ Extenal Ontologies |
BioAssay Research Database Jb

—d'i:;r:::y—’ Dic?igt:ary ‘ﬁ G O

Dictionary term
Curator look up the Gene Ontology
suggests new terms;

Meaw al
warehouse subject
status
uploads results Protocols MeSI'I
Data
Generator )ﬁm_‘ terms Ll =
-
assay definitions, ontology-based prOt ™

warehouse projects, search

status experiments,
results

new lermms,
terms fules

v

registers assay definitions, Catalog of
experiments, projects; —_— Assay

Pub@hem H-=peend—s| wWarehouse | Plugins

PANTHER
Classlcation Syswem
I— ————
assays definitions, projects,
experiments,
compounds, results,
structure searches,
plug-in data integrates their
/ \ tools with BARD data
queries Web Query queries
«4——& analyzes Desktop Client & analyzes
data Client data

O A D General Informatics
Data Data

INSTITUTE Consumer Consumer




Build using component-based architecture

A S e
BARD
< D N o 5_\?‘_‘ S & ;J [ External Ontologies |
BioAssay Research Database f\‘
—_— curates " Data
dictionary ictionary qﬁ G O

Dictionary M
Curator look up the Gene Ontology
Modw al
registers assay definitions, Catalog of warehouse Subject
experiments, projects; ; As status
suggests new terms; say
uploads results Protocols "‘ IS[I
Data .
Generator

o .

.

Prot s

assay definitions, ontology-based i

warehouse projects, search
status experiments,
results
| __compounds, Warehouse
PubQOhem H-smond: Plug-ins
Classfication Syswm
I— N ——

assays definitions, projects,

experiments,
compounds, results,
structure searches,

plug-in data

integrates their
/ \ tools with BARD data
queries Web QIIOI'Y p— \
«4——& analyzes Desktop Client & analyzes
data Client data

O AD General Informatics
Data Data

INSTITUTE Consumer Consumer




Structure for capturing bioassay relationships

Top-level entity:
Organization

has has

tati annotations
iy iy Data or metadata:
. System inputs
to provide
ngmgg;ed s defined by
External identifiers

has probe

contains many

tests many
matching i
structures tests a
roll uptoa O‘/
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Interactive tools: assay definition

* Autocomplete & definitions for controlled terms

2. Biology ©
biclogy
biological process

GO biological process term

Click here to view demo video on youtube

3. Assay Protocol ©

assay format

# Edit Assay Protocol

3.1 Assay Design @
plate layout Incubation time
1152.0 min

384-well plate

incubation time

assay footprint

# Edit Assay Design

detection method

3.2 Assay Readout @
PerkinElmer EnVision

assay readout

readout content single parameter de
readout type measured value detection method type bioluminescence
signal decrease
measured component

assay component role measured component

assay component name CellTiter-Glo Luminescent Cell Viability Assay

# Edit Assay Readout

3.3 Assay Components @
assay component

assay component role target cell
assay component type cultured cell
293

cultured cell name


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

Interactive tools: projects

Logged in as: jbittker  Logou

Struct 1D:
ructure S My BARD
HOWTO.. ~ SUPPORT ~

Project: Screen for RAS-Selective Lethal Compounds and VDAC Ligands ez

2. Annotations
FAsk a guestion about this Project

Save to Cart for analysis

1. Overview Click here to view demo video on youtube

3. Experiments and steps

4 4. Publications PID: 907
5. External URLS Status: Approved /
Name: Screen for RAS-Selective Lethal Compounds and VDAC Ligands #
Description: ~ Genetically matched immortalized cell lines expressing or not expressing HRAS-V12 were screened to identify compounds selectively lethal to
cells expressing mutant HRAS. Two probe campounds, ML162 and ML210, were discovered. #
Owner:  Broad Institute /
Date Created:  05/19/2013
Last Updated:  01/14/2014
Modified By: sbrudz

4.6. Others

Probes
= F‘/\
3 .
ML162 o- ML210 o-
Probe ML#: ML162 Probe ML#: ML210

imental Details

o Showr ts for similar compounds tested in this project using s for similar compounds tested in this project using

90 2| % tanimoto 90 21 % tanimoto

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

Guided process for defining bioassays

e Suggests path for providing minimum information
necessary to define an assay; Allows cloning & editin
existing public protocols

2.BIOLOGY

o

Completed

target

biology: macomolecule

amino acid substitution. HRas V12G Mext Steps

3. ASSAY PROTOCOL

assay format

O Choose an assay type
(j Choose detection methed type
O Choose assay readout

Warnings

assay format:

smal-molecule format

Specify at least one assay component

& You cannot specify both smal-molecule format and a biology

Logic checks for consistency

1
1. biological process

HOW

VWHAT

HOW

6

N 241 0 choose assay format N 7 N 8
2 biomolecule M sescityprocess add biomolecule? | no cannat choose small ¥ choose assay type | choose assay method
3. phys chem property T molecule format
WHY
HOW WHAT HOW
31 ™ &
specify type of E .| choose assay format 7 N 8
— biomolecule and ext et ne ¥ cannotchoose small choose assay bype M choose assay method
refto biomolecule maolecule format
Ry
HOW WHAT HOW
6
2.4 EX] . 2 Fx choose assay format 7 g
. es X N
add biomolecule? ! Spemzf’rﬁ:\:ﬁ:no add biomolecule? N0—M cannot choose small ¥ choose assay type ?| choose assay method
Y maolecule format
: WHY
31 2.2 HOwW WWHAT HOW
e ] warn user that =
¥ viomalsculs and ext atitillrlin = yes DIOCRSES Snecficaion EX] choose assay format N 7 N
refto biomolecule process? —H supercedes add biomolecule? n9—} cannot choose small ?| choose assaytype | choose assay methed
e FELE e molecule format
T specficiation
specify process
WHY

ZBROAD

M INSTITUTE
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Using annotations: Finding & understanding bioassay data

e U (K] B i =

BARD

<L XN AN\ (~Extemal Ontologees |
BioAssay Research Database Jb

%— curates o Data

dictionary Dictionary |e—ron G O
Dictionary term
Curator

look up the Gene Ontology

new lermms,
terms fules

registers assay definitions, Catalog of '”B;z:z:“
experiments, projects; N
suggests new terms; Assay
uploads results Protocols
Data

Generator ﬁu terms -
assay definitions,

ontology-based
warehouse projects, search
status experiments,
results

IPub©heml~ | Warehouse | Plug-ins

Cuanafication Syswen
LAl

assays definitions, projects, \
experiments,

compounds, results,
structure searches,
plug-in data

integrates their
tools with BARD data

Web Query et
«4——& analyzes— Desktop Client & analyzes
data Client

data i
yan
OAD o
Data

Informatics £
i zBf] AVE
INSTITUTE Consumer

Consumer
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Using annotations: Finding & understanding bioassay data

e Simple autocomplete interface allows basic searching by

free text or specific annotation; searching by IDs or
structures  Click here to view demo video on youtube

. iy f share IR 1 PR 6
JA ST weet| (1| [} 11 841 Logged in as: jbittker

Bi esearch Database

ioAssay R

Enhanced data and advanced tools to accelerate
drugdiscovery.

Introducing BARD, the powerful new bioassay database from the NIH Molecular Libraries Program. Now with
unprecedented efficiency, scientists can develop and test hypotheses on the influence of different chemical

probes on biological functions.

LEARN MORE

S E A R C H B A R D Search assay, project and experiment data or

2
| =
| o

¢
0
(=
)
b
o]
n
5

BARD NEWS < David Lahr - Jan 10 2014 @ 12:45 AM - BARD - helping yo;’:i\:;';:;?«m answer Who, What, When, Where, Why and How about 3

Search and analyze your own way.

Keeping the promise of the MLP, BARD gives you nimbl |
i ”{ the program's data through an array of query, analysis and visualization tools.
~
HOW TO VISUALIZEDATA


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

Using annotations: Finding & understanding bioassay data

 Filtering results allows a focus on the desired

understanding: By target, assay details, reagent, etc.
Click here to view demo video on youtube

Logged in as: jbittker  Log-u

—  gobp_term:"signal transduction” m QUERY CART

Structure IDs

HOWTO.. ~ SUPPORT ~

Assay Definitions 2P | Compounds €3 = Projects €29

Showing 1-10 of 184 results

Clear All Filty Apply Filters
Filters AddAll  Assay Format Assay Type Detection Method Type ADID Name Status
gobp_term protein format protein-protein interaction fluorescence resonance energy 3009 (-]
¥ “signal transduction” assay transfer
Assay format
E ‘ ity ] % by 8
celLbased format (119) biochemical format  enzyme activity assay homogeneous time-resolved 4081 (-]
biochemical format (23 fluorescence
single protein format (12) =
~ cell-based format signal transduction assay absorbance 2540 (-]
protein compiex format (8] ¥
Assay type cell-based format signal transduction assay bioluminescence 3433 <
protein-small molecule interaction assay (26)
reporter-gene assay (31)
protein-protein interaction assay (24) biochemical format ~ enzyme activity assay homogeneous time-resolved 4075 Signaling <
second messenger assay (18) fluorescence
More
Detection method type
fluorescence intensity (35) biochemical format ~ enzyme activity assay homogeneous time-resolved 4077 (-]
bioliminescence (25 fluorescence
chemiuminescence (21)
fluorescence polarization (17) single protein direct enzyme activity homogeneous time-resolved 4076 (-]
More format assay fluorescence
Keqgg disease category
) single protein direct enzyme actiity homogeneous time-resolved 4078 (]
Neurodegenerative disease (14) formad assay flicrescerica
Endocrine disease (12)
Developmental disorder (3}
More whole-cell lysate second messenger assay  AlphaScreen 4079 C Ho ]
Biological process format
postive regulation of exirinsic apoptotic signaling pathway (7)
(g0:0070493) thrombin receptor signaling pathway (6) cell-based format functional assay fluorescence intensity 3441 Fsk stim <

(0:0030168) piatelet activation (4)
activation of cysteine-type endopeptidase activity involved in apoptotic
process (4)
More
Target protein
apoptosis regulator bcl-2 (7)
induced myeloid leukemia cell differentiation protein mek-1 (7)
neurotensin receptor type 1 (7)
tnfsf10 tumor necrosis factor (igand) superfamiy, member 10 (7)
More



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

Visualizing data using structured annotations

 Filtering and visualizing activity allows rapid
understanding of multiple datasets

Logged in as: jbittker  Lo;ou

AN T
‘E' \R B O ML162 m QUERY CART
BioAssay Research Database Structure 1Ds

Il

HOWTO.. ~ SUPPORT ~
MLIG2 e  (PuGhenciD Click here to view demo vid tub
ICK Nere 10 view ademao video on youtupe
Save to Cart for analysis
Assays - Active vs Te... EXELED
IUPAC Name: 2-(3-chlore-N-(2-chloroacetyl)-4-methoxyanilino}-N-(2-phenylethyl)-2-thiophen-2-ylacetamide
Probe ID:  ML162
Project |
SMILES: COC1=C(CI)C=C(C=C1)N{C(C{=O)NCCC2=CC=CC=C2)C3=CC=CS3)C{=0)CCI
Molecular Weight: 477403 Scaffold Promiscuity Analysis
Exact Mass: 476073 O
Rotatable Bonds: 9 @ Sxn g o0
HBond Acceptors: > b

4
HBond Donors: 1

LogP: 52
Total Polar Surface ... 8

36 A7 5
ol a4l 2

Show details Show details Show detais Show details

ML162 o-

History Forums Architecture & Design Organizing principles

Development Team Submit a Bug Report REST APl Top-level concepts. ) ||I§EI1[;B

Ask a Question Seurec-code-on-SitHub Glossary © 2013 BARD

our terms of use and privacy policy



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

Additional uses of annotations

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

IADID 3431: Cell Viability - CRE-beta lactamase CHO cell - 24 hr

lassay
JCards unique to ADID: 3431

asay conditions

assay tormat

detection method

target call

ADID 3432: Cell Viability - CRE-beta lactamase CHO cell - 40 hr

assay
Cards unique to ADID: 3432

sy type

target cells.

e Plugin architecture

allows direct calls to warehouse API for metadata

HTML/HTTP

Bard Web
Query server

3

REST APl via HTTP

Person
Interactively
querying Bard

Bard
frant-end
server

here)

Link for data e
X ? n
Plug-in transfer. ':f‘; Bord dota Data supplied by other
warehouse parts of thi Bard
here here " architecture inor
| Read only
access
I
Copy of Bard Database Bard
(for development Database
purpases only)
Bard
Backend
server

Lead o
Name Institution
Author[s]
Jeremy
Badapple UNM
Yang
N Rajarshi
SmartCyp NCGC
Guha
) Rajarshi
WhichCyp NCGC
Guha
Jeremy
HScaf UNM
Yang
Ole
TBE (KNIN} 8 UNM
Ursu
TBE Jeremy
. UNM
(Filtering)  Yang
Assay based Vlado
o i Broad
similarity Dancik
Lars AstraZeneca
TBE (SVM)
Carlssong & UNM
lgor HZM &
ALOGPS
Tetko UNM
Alex UNC &
TBE (QSAR)
Tropsha UNM

Brief Description

Evidence-based promiscuity scores

Prediction of which sites in a molecule that are most
liable to metabolism by Cytochrome P450

Prediction of which Cytochrome P450 isoform(s) is(are)
likely to bind a drug-like molecule

Scaffold analysis

kNN, nearest neighbors bioactivity profiler

Druglike/leadlike/probelike suitability filtering

Compound similarity based on bioactivity

SVM classifier

LogP prediction

QSAR modeling

Status

released Oct
2012
released
March 2013
released
June 2013

In
development
In
development
In
development
In
development

Planned

Planned

Planned

BioAssay Research Database



Precompetitive opportunities with BARD

 An open standard for sharing bioassay
annotations and data with the public or between
organizations
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Sharing bioassays using a common language

« Controlled vocabulary with public references

e Business rules: what is required to minimally define an assay?
2. Biology °

* Object relational structure

= BROAD
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Formalizing object relationships

Notes
1. Prototype one experiment as the unit of work.
2. In future, ADF unit of work could be for entire
Project, Assay Det., or Panel.
3. Supplemental gictionary contains terms specific
10 this ADF, which aren in the public dictionary

BARD Supplemental
Dictionary Dictionary
has aftribute &

—_— has additional Wt has many Is composed of
hierarchy of hiorarchy of (op ) has set of
pending related has many

has

has many

has
many ~_

has Independent
variables
(optional)

has many Is par of one

nas result type or more

[C] Top-level Entes
(] oetonary

O] annctation
Results

D Supplemental Information

| «@————————— has a hierarchy of

OAD B.

l N S T I T U T E BioAssay Rt;se.;rch Database

(X
X\



Assay Definition Format

format:
XML or JSON

e assay ID: 754
e assay short name: ABCG2, ATP-binding, ...
e assay format
* assay design
* biology
*GO biological process: cell death
* assay components
* assay component role: target cell

terms froma e cultured cell name: IgMPX3
controlled vocabulary )

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

* experiment
* experiment_|D: 1563
e number of concentration points: 6
* number of replicates: 2

* measures describes relationship
* outcome between terms
* activity score "
* ratio

e calculated from CR50
e calculated from LD50

sections can be used
independently if needed

G

~

. . e results
optional section to add substance CR50 LD50 ratio
new custom terms to the 12345678 1.34uM 23.4uM 17.46
recipient’s dictionary 98765432 13.5uM 15.2uM  1.13
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: concentration for 50% chemo-reversal |
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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

e
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* Private deployments- open source code and documentation for
creating internal build. 3" party licenses required: Oracle,
ChemAxon
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Upcoming improvements

 Query tools public, demonstrations on BioAssay
Research Database YouTube channel

e Annotation tool release Feb 2014

e Addition of public datasets beyond MLP including
signature-based data e.g. LINCS

 Release of additional plugins

e Normalization of chemical names and structures
to further standardize data
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Long-Term Path Forward

. j;% R " as a Platform

BA ay Res thb

a N

e N\ e N\
BAD
[ J / \ Workflow 1
CAP Web L Apple J - J
MLP NCI-60
Qe o cvpaso || | )
SIS L ) Workflow 2
4 ) S )
Desktop _— [TBD} - TBD || |, .
Workflow 3
— _mD ||| )
\ Tools Datasets Methods  Data Analysis

Sustained Community Engagement

http://bard.nih.gov
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Direct Contributors

MolecularLibraries

Pathways to Discovery ==

NIH)
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Sanford Burnham

Medical Research Institute

National Center
for Advancing
Translational Sciences

VANDERBILT
UNIVERSITY
MEDICAL
CENTER

ESEARCH

NIH Molecular Libraries — Glenn McFadden, Mike North, Ajay Pillai

National Center for Advancing Translational Sciences — Chris Austin (PI),
John Braisted, Marc Ferrer, Rajarshi Guha, Ajit Jadhav, Dac-Trung Nguyen,
Tyler Peryea, Noel Southall, Cordelle Tanega, Henrike Veith

Broad Institute — Benjamin Alexander, Jacob Asiedu, Kay Aubrey, Joshua
Bittker, Steve Brudz, Simon Chatwin, Paul Clemons, Vlado Dancik, Siva
Dandapani, Andrea DeSouza, Krittika D'Silva, Dan Durkin, Lillian Grassin-Drake,
David Lahr, Jeri Levine, Katie Loveluck, Lynn Mar, Judy McGloughlin, Phil
Montgomery, Jose Perez, Shaita Picard, Caroline Rizzo, Jason Rose, Stuart
Schreiber (PI), Mark Stein, Gil Walzer, Xiaorong Xiang

University of New Mexico — Cristian Bologa, Steve Mathias, Tudor Oprea,
Larry Sklar (PI), Oleg Ursu, Anna Waller, Jeremy Yang

University of Miami — Saminda Abeyruwan, Hande Kikic, Vance Lemmon,
Ahsan Mir, Magdalena Przydzial, Kunie Sakurai, Stephan Schirer (PI), Uma
Vempati, Ubbo Visser

Vanderbilt University — Eric Dawson (PI), Bill Graham, Craig Lindsley, Shaun
Stauffer

Sanford-Burnham Medical Research Institute — “T.C.” Chung, Jena Diwan,
Michael Hedrick, Gavin Magnuson, Siobhan Malany, lan Pass, Anthony
Pinkerton, Michael Jackson (PI), Sumeet Salaniwal, Derek Stonich

Scripps Research Institute — Yasel Cruz, Jill Ferguson, Mark Southern (PI)





