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Introduction: Biochemical assay data is The BioAssay Ontology Comparison Between AZ and PubChem HTS Assays Results

complex and highly variable. It contains The BioAssay Ontology (BAO) is an ontology developed . . Our frequent hitter analysis methodology has found twice
i i by the University of s?\/Iiami and extended %y the Open 412 in-house HTS assays since 2005 have been 55" many frequentl -hit%{n assays when assay data is
attributes and terms that are not applicable to P¥-|ACTS consortium, itself part of the European Union’'s  annotated according to the BioAssay Ontology. The assay structureyd usi%g BAyO thar?with p?levious methods that did

all assays, and uses controlled vocabularies Innovative Medicine Initiative (IMI). The purpose of the  gesign and technology of the annotated assays were Not have the granularity of BAO. This has suggested
inconsistently. Sometimes relevant data is BAO is to standardize how we represent assay data. It Nvzed toaeth ith 239 : f improvements to the data capture process from these
entered in the wrong attribute. or appears in a incorporates many standard public ontologies, importing ~ @nalyzed together wi pimary —assays 1IfoMm  assays. The dynamic faceting features and linked
. g ’ PP h sections of the NCBI taxo_nomY, Uniprot, the Unit Ontology, = PubChem. The analyzed PubChem assays are biochemical information in BAO Reveal provide
different document altogether. The complexity the Ontology of Biomedical Investigation and the Gene  pigchemical assays, assays detected by luminescence esearchers ways to investigate the underlelinfg causes of
and inconsistency of assay data creates  DNOROY. SO0 BRCS. OrE 1R VB0 PUDCREM 83535 angior assays using GPCR targets. Gvalopman: Biiors o the most promising spproaches. .
challenges for those who wish to query assay - . ol | 4 From the annotated assays
i i or more information, see: http://bioassayontology.org an ’ BAO Reveal facilitates identification of screenin
data for a given set of attributes, such as the PL0oS One. 2012;7(11):e49198. doi: 515 assays were using human technologies used for similar targets and helps analyzg
technology chosen to conduct a given assay. 10.1371/journal.pone.0049198. Epub 2012 Nov 14. targets and combined 311 E)heI robulsttnesst cﬁ a sgeci{i]:: assay tecctimtcnigy fofr a
i : iological target. It can identify screening data to confirm
We needed to develop and implement a We have chosen to adopt the BAO format as the basis for ~ different human targets were £\ o000 o assagl repro%ucibilit , and also assist. fraquent _ hitter
system to address these challenges. comparing biochemical assay data across AstraZeneca. represented in the study. analysis. As a linked data application built on Open

PHACTS methodologies and other semantic web

15 of the in-house targets standards, BAO Reveal is well positioned for exploitation

A in multiple directions by multiple communities.

Methods Infori:zion were also screened in at 102 P y P
We have converted over 400 AstraZeneca Rrimary high- CellLine lEG'atht ?rtf PubChem  assay. PubChem,
throughput screening (HTS) assays into BAO format in Protein ight ot these were =
order to evaluate whether this common model can improve Screening Origin GPCR targets.
ﬁrOjeCt success analyses based on assay technologies, Cascade

elp us to better understand the impact of technology . . Bdy@Reveal s
artifacts such as frequent hitters, and improve our ability to [ E'r.lez?/;%nttal;lg;te}fﬂ S‘?}'E' us(;?escent technology -

internal data with the annotated PubChem assays. Most .Actives in confirmatory assay
recentll% this project has created a dynamic Interface,
“BAO Reveal,” for querying and visualizing BAO data.

employ data mining methodologies against assay data. —
We have created static visualizations that combine our R, fi @

BioAssay Ontology

Assay Information and Analysis

Signalling
Pathways

[l Hits active in at least one reference assay BAO Reveal

Hits active in at least one reference assay,

also detected by ordinary analysis Conclusions
Evaluation and Modification of BAO

Does the protein origin, such as the post-translational modification
effect the technology?

Hits detected as frequent hitters only by
ordinary analysis

BAO structured assays enabled Frequent Hitter Analysis
of combined internal and external assay data annotated
according to BioAssay Ontology.

Assay
Success

] Substances confirmed in concentration response assay
: _ . | Target hits, External Assays BAdO structLIJred assayg ebnab_lgd eﬁpl%rationbof int%r?al
- protein specification protein complex Results (PubChem CHEMBL) : : : : and external assays side-by-side, which can be used for
3 protein form protein form Frequent hitter analysis using three BioAssay decision support during”_ assay development and
. ® fused protein ontology annotated reference assays identified almost screening cascade design. This approach provides:
T modified protein = : twice as many frequent hitters as the ordinar
. fused protein \ 4 muatedprofein frequent hitter aﬁalysi(i without the granularity of BAOy 1. Detailed information of annotated HTS assays and
" mutated protein . aming acid mo@lflcatlon Open PHACTS and BAO 8%52?2@?!? phenptyplp screens according to BioAssay ontology
P 4 modification ) truncated protein : classifications.
[ e e e 4 @ post-translational modified protein -~ The Open PHACTS project is an Innovative Medicines Initiative - : — " - ; ; L :
‘.. truncated protein glycosylated protein o ) 4 ! T 2. Project cascade information including annotated AZ
. post-translational modified protein S A joint undertaking designed to reduce the barriers to drug SAR assays
. . phosphorylated protein discovery in industry, academia and for small businesses by e 5 o )
- wild type protein pre-translational modified protein . . . Adsnocorcsiapic hormons rcopior (Homa saplens (¢ o & resuts eaded 3. Analysis with external assays annotated according to
: = _ creating an Open Pharmacological Space (OPS). It provides an bl ! e ' " BioA Ontol f z bCh Chembl d
=" protein preparation method o tagged protein I0ASSsa n OOQy rom u em, em an
. , ) N , API (http://dev.openphacts.org) and has fostered a number of GOstar (GVKBio)
-+ chemical synthesis ) wild type protein eApps (http://www.openphactsfoundation.org/apps.html) o
-~ purification from natural source @ protein purity PP o -OBEND -OIELADDS. ). R— —— 4. Compound activity data for tool compound
. recombinant expression ) partially purified protein The Open PHACTS Foundation has been created to sustain e identification from both internal and external data
5 protein purity ® pusified protein efforts in the project (http:// www.openphactsfoundation.org). I ' . _
L ot ourified proted ) unpunified sample 5. gufstorc?lzbed Sn?ol\ySIS ofoa S?Jbset cl)f in-house Iassayﬁ
i parhaly puried pratein i . . . efine ioAssay Ontology classes jointly wit
- purified protein protein sequence The BioAssay Ontology is one of a number of linked data ——1 gompound activity data from %ubChem for statistical
... unpurified sample & protein subunit standards adopted within OPS and is used to structure assay = = requent hitter analysis.
) protein tag data from the CHEMBL for the framework.
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