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Assay Informatics
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The Mission

@ To make the world's bioassay protocol data
machine readable

¢ Much progress toward making this goal an actual
reality...

¢ With the help of ontology markup:

> BAO, DTO, CLO, GO, UO, UniProt...

CDD, BioAssay Express 4



Ontologies
BAO, DTO, CLO,
Legacy Data UO, UniProt
PubMed

I u b C h e I I I ® © ® ) Assign PubChem Assay ID 747 X ()

< C' @ Secure  https://beta.bioassayexpress.com/assign.jsp?uniquel... @ ¥¢ =l (V) :

find term to annotate with

PubChem Assay ID ~ 743080

Protocol Full Text

common assay template QCLULIEICH  Sections

Similar

®O0e & BioAssay Schema Editor - schema.json U.S. Tox21 Program assay title "qHTS assay to identify small AlD/1259244
assay title The schema prefix is a URI stem, which is used as the basis for National C‘enter forA(.jvanclng Translational Sciences [NCATS] estroger) rece‘ptor alpha (ER-. AID2514
bioassay type naming all of the objects that are used by the schema. For loading NIH Chemical Genomics Center [NCGC] alpha) signaling pathway using
bi and saving files, its value does not matter, but for publishing on the U.S. Environmental Protection Agency [EPA] the BG1 cell line" AID 488832
oassay semantic web, it is essential to select a unique namespace. National Institutes of Environmental Health Sciences [NIEHS] R
assay format National Toxicology Program [NTP] bioassay type functional
assay design method Prefix: http://www.bioassayontology.org/bas# U.S. Food and Drug Administration [FDA] . N . AID 1259241
X nod bioassay luciferase enzyme activity
assay supporting metho Branchitemplate . assay AID 939
assay cell line Tox21 Assay Overview: e
organism et or (67 earh o ol assay format cell based format D 1257
biolosical process R common assay template strogen receptor (ER), a nuclear hormone receptor, plays an
gical p important role in metabolic | is and assay design method luciferase induction AID 1272
target Description: | The Common Assay Template is designed to capture reproduction. Endocrine disrupting chemicals (EDCs) and their
applies to disease most of the high value data from in vitro assays, interactions with steroid hormone receptors like ER causes assay supporting method Qsearch

New Dat

ELN

assay mode of action
result

screening campaign stage
assay footprint

assay kit

physical detection method

detection instrument

v measurement

particularly those used for high throughput
screening.

disruption of normal endocrine function. Therefore, it is
important to und d the effect of envi [ chemicals
on the ER signaling pathway. To identify ER antagonists, BG1-Luc-
4E2 cell line (provided by Dr. Michael Denison from University of
California) has been used to screen the Tox21 10K compound
library. BG1Luc4E2 cell line endogenously expresses full-length
ER-alpha and is stably transfected with a plasmid containing four
estrogen responsive elements (ERE) upstream of a luciferase
reporter gene.

z
© Request Suggestiol m [« ]

treatments for an unknown disease, by investigating the
biological process of unknown, specifically targeting
unknown target from Homo sapiens.

This is a functional/luciferase enzyme activity assay in a
cell based format, using a luciferase induction, with the

assay cell line
organism
biological process
target

applies to disease

detection instrument
perturbagen type

protein identity

BG-1 cell

Homo sapiens

perturbagen type

o . assay mode of action antagonism
protein identity Disclaimer:
gene identity result (5D
GO terms Although all reasonable efforts have been made to ensure the . .
assay sources accuracy and reliability of the data, caution should be exercised screening campaign stage Gl e
related assays when interpreting the results as artifacts are possible from assay footprint 1536 well plate

assay kit ONE-Glo Luciferase Assay
field -
. Autogenerated Text ystem
units
operator Auto Annotation to Text for PubChem Assay AID743080 physical detection method fluorescence intensity
threshold This is a confirmatory assayto identify potential

Tox21 Compound Library

estrogen nuclear receptor
alpha [Homo sapiens]

Common Assay
Template

Fully Annotated
Assays
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Common Assay Template

¢ A recipe for how to use ontologies

¢ Capture most important information for most assays

assay title

bioassay type
bioassay -
assay format -

assay design method 2

assay supporting method >

assay cell line
organism
biological process -

target -

applies to disease 7

assay mode of action 2

result

screening campaign stage 7

"GSK3beta Surface Plasmon Resonance (SPR) Assay Measured in
Biochemical System Using Microfluidics - 2133-
08_Inhibitor_Dose_DryPowder_Activity" n

binding type - [E3

binding assay - [£3

biochemical format - [£3
binding assessment method n
single perturbagen n

SF-21 cell n

Homo sapiens n

Kinase n
Gsk3B - E3

modulation n

inhibition - [E3

assay footprint

assay kit
physical detection method

detection instrument
perturbagen type
protein identity >
gene identity -

GO terms 7

assay sources

related assays -

¥ measurement 7 ¥

field
units 7

operator

threshold -

Sensor chip CM5 - [
384 well plate - [£3

Biacore 3000 SPR System (GE Healthcare) » [£3

compound library - [E3

glycogen synthase kinase-3 beta isoform 1 [Homo sapiens]

GSK3B: glycogen synthase kinase 3 beta » [}

Broad Institute (Harvard-MIT) n

AID 21190

kp_(nM) [E3

nanomolar - n

CDD, BioAssay Express




Legacy Guration

@ Text-centric data: millions of assays...

> private collections (ELNSs)
> published literature (PubMed)
> assay databases (PubGhem)

® Most accessible sources: MLPGN, Tox21

¢ Data comes in as plain text + several fields + SAR

CDD, BioAssay Express 7



Hybrid machine learning

1. Text extraction
2. Probabillistic:

> natural language models
> correlation models

3. Axiomatic rules

@® Each of these accelerates the human curator

CDD, BioAssay Express 8



Text extraction

¢ Optimised for low false positives

gHTS Assay for Small Molecule Inhibitors of the
Human hERG Channel Activity

NIH Chemical Genomics Center [NCGC]

National Institutes of Environmental Health Sciences
INIEHS]

National Toxicology Program [NTP]

NCGC Assay Overview:

We have developed a 1536-well cell-based assay for
quantitative high throughput screening (gHTS) to
determine in vitro hERG channel blockage as a
measure of cardio toxicity with small molecules. This
particular assay uses the U20S cell line which is
derived from human osteosarcoma.

bioassay type
bioassay -
assay format -

assay design method

assay supporting method >

assay cell line 7

organism

biological process
target -

applies to disease 7
assay mode of action

result >

screening campaign stage 7

assay footprint -

assay kit 7

physical detection method

detection instrument -

>

>

functional
cell viability assay
cell based format

luciferase enzyme activity measurer

method

silencing RNA delivery method

U2-0S cell mn
osteosarcoma cell a n

Homo sapiens [EY %4 E3

cell proliferation

Protein

viral infectious disease
cytotoxicity 5§ ¥ E3
raw activity

compound toxicity assay

1536 well plate [5Y %4 E3
assay kit

fluorescence method

ViewLux CCD Imager
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Text extraction

¢ Optimised for low false positives

gHTS Assay for Small Molecule Inhibitors of the
Human-hERG Channel Activity

NIH Chemical Genomics Center [NCGC]

National Institutes of Environmental Health Sciences
INIEHS]

National Toxicology Program [NTP]

NCGC Assay Overview:

We have developed a 1536-well-cell-based assay for
quantitative high throughput screening (gHTS) to
determine in vitro hERG channel blockage as-a~
measure of cardio toxicity-with smallmolecules. This
particular assay uses the U20S cell line'which is
derived from human osteosarcoma:

bioassay type
bioassay -
assay format -

assay design method

assay supporting method >

assay cell line 7

organism

biological progess
target

applies to disease
assay mode of action

result >

screening campaign stage 7

assay footprint -

assay kit 7

physical detection method

detection instrument -

>

>
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cell based format

luciferase enzyme activity measurer

method

silencing RNA delivery method

U2-0S cell mn
osteosarcoma cell a n

Homo sapiens [EY %4 E3

cell proliferation

Protein

viral infectious disease

cytotoxicity 5§ ¥ E3
raw activity

compound toxicity assay

1536 well plate Y 4 E3

assay kit

fluorescence method

ViewLux CCD Imager
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Natural language models

¢ Use NLP to create fingerprints for each text document

¢ One Bayesian model for each possible annotation term

(VBN perforned)” fingerprints
“(NP o (JJ 20-nL)) " | 01101010000...
NLP "(NP (DT this) (NN screening) )" 10001010100
1} ( DMSO) 1}
lext -> "(NN confirmation)" -> ?8?8?1%818
"(NP (DT a) (NN solution))" s
" (NNP NADP) " 11001010111...
assay format target
—organism-based format | | 2 transcription factor
bao:BAO 0000218 bao:BAO 0000282
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Correlation models

@ Similar principle: existing annotations are fingerprints

D 2728

D 238512
D 238541
D 238543
D 238545
D 434943
D 434944
D 493063
D 493072
D 493075
D 493096
D 493097
D 493101
D 493103
D 493104
D 493116
D 493117
D 493118
D 493119
D 493167
D 493172
D 504484
D 504503
D 504560
D 504563
D 504625
D 504626
D 602449
D 624504
D 651561
D 651564
D 652115
D 720492
D 720591
D 720597
D 720704
D 720722
D 720723
D 720726
D 720728
D 743258
D 743261
D 743328
D 743329
D 743360
D 743361

LW\
LW\

bioassay type
[ L functional
(bioassay
[—enzyme activity assay
L lyase activity assay
[—gene expression assay
I—transcriptional profiling assay
—membrane potential assay
L mitochondrial membrane potential assay
L redistribution assay
L ion redistribution assay

L calcium redistribution assay
ot PR RRNnnn

(— biochemical format . .-- ....

L protein format

bioassay type

bioassay

[ single protein format

(—cell based format ...... . .
—cell-free format I I I I I I l I I
i1 1 11

L subcellular format 11l

L L mitochondrion format "" " ' "

assay design method

|—enzyme activity measurement method [] 1111 O | I e I I IO e

I:coupled enzyme activity measurement method

assay format

L substrate coupled enzyme activity measurement method
direct enzyme activity measurement method

[—gene expression detection method I I
3 L nucleic acid identification and quantitation method . . e r t e r m
ﬁ L nucleic acid amplification method I
E L polymerase chain reaction I p
2 L reverse transcription PCR I
3 L quantitative reverse transcription PCR .
g [—membrane potential measurement method . I l I I
© Ldye binding method . ..
|- molecular redistribution determination method [] []
Lion redistribution determination method [ | |
I—morphology assessment method I I .
L sub-cellular morphology assessment method . -
—viability measurement method I
L L mitochondrial membrane potential assessment
® (absence
=| ot applcade U EEEEEEEEEEEEEEEE EEEEE EEEEE EEEEEEE
4 BRENDA tissues and cell lines I I I I I I I I
3 HuH-7 cell | | [ |
© peripheral blood mononuclear cell
organism
cellular organisms
bacterium
I: L Vibrio harveyi
€ eukaryote
2 Lmetazoa
& L vertebrate
© L mammalian

t Homo sapiens
Mus musculus

® Combine natural language + correlation = ranking
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Metrics
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Metrics
@ NLP only: 96.9% =+ 4.4
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Metrics
@ NLP only: 96.9% =+ 4.4

K -__| WL, = Ly =l L ke e ———
; [ gt gt TR R Pl
A . -
- " "
= - ml-l - -
L . ___l. -:I- .
T =

e -
el LT e o R A e S T e e e e
T R, B

PO i L B .
el R

Lol L I T
R L iyt = i =t H T

L= :
TRy E s
:-.'-.';- T ;'j;'-'r-' v o - AiE W ""'.:'.'""': o e

SIS sim o mmmam = s e

LS o __.-..- - oo o _. .
_._...n.-. 150 oo
....". ._... P — e - -: .
?."'—-.'\-r A=, = = =" amaam msm
e L. .o e R TR T
Yool e o oo 2 .- .

i R T LEE N L LA Y Y e -
s Ll = = -

. nEmem e e T— mar = s . .
e =

% e m-

- — . = :.E;._'J,'.'.'-_.-:. Ed B 90

L e b 5 0 :
A . - . o=

-y ——— 1 . 'y.
-"f"a'i!.‘*-"h-:' 0o o oo o oo i
070 0 o 0
Lt o .. .

oy IR W S 'l. TS

1 -- . - .II LN - II
"# .T- . R
Tooo /A0t S0 o coo  ooo o o
Lo tmmam na ome s . ;
S TR PP ™F s e alfaaaed =t * . : >

- —— mwmw mw mmw - - - - .- . B . .,

CDD, BioAssay Express



Metrics

@ NLP only: 96.9% + 4.4
® + correlation: 97.5% + 3.8
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Metrics

@ NLP only: 96.9% + 4.4
® + correlation: 97.5% + 3.8

@ + text mining: 97.6% + 3.8
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Axioms

¢ Ontologies like BAO & DTO have axioms

@ Convert these into rules:

limit / exclude

subject impact

@ Use to constrain predictions at each step

@ Like correlation models, except absolute

CDD, BioAssay Express
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PGC-1a: Effect of activators of PGC-1a acetylation on target gene
expression G6PC in hepatocyte, using gPCR Measured in Cell-Based
il System Using RT-PCR - 2139-05_Activator_Dose_CherryPick_Activity

Keywords: GCN5, acetyl transferase, SIRT1 deacetylase, qPCR, acetylation, inflammation,
diabetes, glucose-6-phosphtase, primary mouse hepatocytes

Assay Overview: Primary mouse hepatocyte cells will be treated with compounds at dose.
Forskolin will be added to stimulate gene expression. Cell extracts will be generated, mRNA will
be purified and cDNA will be made from individual wells, gPCR will be performed for G6PC and
a house keeping gene, GAPDH. Compounds that suppress expression of G6PC gene at an AC50 <

~ 10 uM will be pursued.

w Expected Outcome: Compounds that inhibit PGC-1a directly or indirectly will reduce the
expression of G6PC and lead to an increased signal. In gPCR assays, an increased signal is

o expected with decreased gene expression becuase it takes more PCR cycles to amplify the gene

of interest when there are less mRNA copies present. Delta Ct of treated wells will be greater
than delta Ct of mock wells; the Ct of the gene of interest is increased due to the compounds,
representing fewer mRNA copies. An increase in delta delta Ct is expected.

10

11

PRESENCE OF CONTROLS:
Neutral control wells (NC; n=32) were included on every plate.

12

13

EXPECTED OUTCOME:
Active compounds result in increasing readout signal.

14

ACTIVE CONCENTRATION LIMIT:
For each sample, the highest valid tested concentration (Max_Concentration) was determined
and the active concentration limit (AC_limit) was set to equal (2)(Max_Concentration).

16

i NORMALIZATION:
i The raw signals of the plate wells were normalized using the 'Stimulators Minus Neutral
Page10of 5 1388 words  English (United States) =Sl B = = [JFocus = = m— +  140%
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PGC-1a: Effect of activators of PGC-1a acetylation on target gene
expression G6PC in hepatocyte, using gPCR Measured in Cell-Based
il System Using RT-PCR - 2139-05_Activator_Dose_CherryPick_Activity

Keywords: GCN5, acetyl transferase, SIRT1 deacetylase, qPCR, acetylation, inflammation,
diabetes, glucose-6-phosphtase, primary mouse hepatocytes

Assay Overview: Primary mouse hepatocyte cells will be treated with compounds at dose.
Forskolin will be added to stimulate gene expression. Cell extracts will be generated, mRNA will

i be purified and cDNA will be made from individual wells, gPCR will be performed for G6PC and
a house keeping gene, GAPDH. Compounds that suppress expression of G6PC gene at an AC50 <

~ 10 uM will be pursued.

w Expected Outcome: Compounds that inhibit PGC-1a directly or indirectly will reduce the
expression of G6PC and lead to an increased signal. In gPCR assays, an increased signal is

o expected with decreased gene expression becuase it takes more PCR cycles to amplify the gene

of interest when there are less mRNA copies present. Delta Ct of treated wells will be greater
than delta Ct of mock wells; the Ct of the gene of interest is increased due to the compounds,
representing fewer mRNA copies. An increase in delta delta Ct is expected.

10

11

PRESENCE OF CONTROLS:
Neutral control wells (NC; n=32) were included on every plate.

12

13

EXPECTED OUTCOME:
Active compounds result in increasing readout signal.

14

ACTIVE CONCENTRATION LIMIT:
For each sample, the highest valid tested concentration (Max_Concentration) was determined
and the active concentration limit (AC_limit) was set to equal (2)(Max_Concentration).

16

NORMALIZATION:
The raw signals of the plate wells were normalized using the 'Stimulators Minus Neutral

17
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Main Pages

o Assign Assay

Curated Ass
Holding Bay (1)
e Term Requests

Diagnostic Pages
e Random Assay Pages
e Schema Report
e Schema Templates
* Absence Report
¢ Content Summary

Admin Pages
e Import Data

Data Sharing
e Semantic Web/REST

Documentation
e Overview
e License

Contact

For more information
about the BioAssay
Express, contact us at
Collaborative Drug
Discovery.

Assay with text: " PGC-1a: Effect of activators of PGC-1a
acetylation on target gene expression G6PC in hepatocyte, using
gPCR Measured in Cell-Based System Using RT-PCR - 2139-

05_Activator_Dose_CherryPick_Activity Key" ...

PubChem Assay ID ~ |

With BioAssay Express for the first time you can:

o Explore the similarity of assays within and between
organizations

» Browse and group assays based upon meaningful, detailed
criteria like cell type, target, readouts, assay kit, etc.

o |dentify similar assays both early on for assay validation and
later on for greater confidence in SAR (structure activity
relationship) trends from a standardized set of over 3500
meticulously, expert-annotated MLPCN “Best of PubChem”
assays

e Iterate on predictions and experimental validation with
greater confidence by comparing apples-to-apples with
objective criteria for assay similarity

The first step involves a streamlined interface to make it as easy as
possible for scientists to annotate their assays using a collection of
standardized terminology:

w [ o
Logged in

Recently Curated
2018-08-14: AID 602488 Data
Source: Sanford-Burnham
Center for Chemical Genomics
(SBCCG) Source Affiliation:
Sanford-Burnham Medical
Research Institute (SBMRI, La
Jolla,... (13 annotations)
2018-08-14: AID 743463
Keywords: GCN5, acetyl
transferase, SIRT1 deacetylase,
gPCR, acetylation,
inflammation, diabetes,... (17
annotations)

2018-08-14: AID 504808 Title: A
genome-wide RNA interference
screen identifies putative
chromatin regulators essential
for... (17 annotations)
2018-08-13: AID 588691
Keywords: delta FosB
homodimer, AP-1 DNA binding,
activator, counterscreen,
biochemical fluorescence... (18
annotations)

2018-08-13: AID 1053126
Keywords: Cytotoxicity Assay,
luminescence, CellTiter-Glo,
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PGC-1a: Effect of activators of PGC-1a acetylation on target gene
expression G6PC in hepatocyte, using gPCR Measured in Cell-Based
il System Using RT-PCR - 2139-05_Activator_Dose_CherryPick_Activity

Keywords: GCN5, acetyl transferase, SIRT1 deacetylase, qPCR, acetylation, inflammation,
diabetes, glucose-6-phosphtase, primary mouse hepatocytes

Assay Overview: Primary mouse hepatocyte cells will be treated with compounds at dose.
Forskolin will be added to stimulate gene expression. Cell extracts will be generated, mRNA will

i be purified and cDNA will be made from individual wells, gPCR will be performed for G6PC and
a house keeping gene, GAPDH. Compounds that suppress expression of G6PC gene at an AC50 <

~ 10 uM will be pursued.

w Expected Outcome: Compounds that inhibit PGC-1a directly or indirectly will reduce the
expression of G6PC and lead to an increased signal. In gPCR assays, an increased signal is

o expected with decreased gene expression becuase it takes more PCR cycles to amplify the gene

of interest when there are less mRNA copies present. Delta Ct of treated wells will be greater
than delta Ct of mock wells; the Ct of the gene of interest is increased due to the compounds,
representing fewer mRNA copies. An increase in delta delta Ct is expected.

10

11

PRESENCE OF CONTROLS:
Neutral control wells (NC; n=32) were included on every plate.

12

13

EXPECTED OUTCOME:
Active compounds result in increasing readout signal.

14

ACTIVE CONCENTRATION LIMIT:
For each sample, the highest valid tested concentration (Max_Concentration) was determined
and the active concentration limit (AC_limit) was set to equal (2)(Max_Concentration).

16

NORMALIZATION:

17

The raw signals of the plate wells were normalized ‘using the 'Stimulators Minus Neutral
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o Assign Assay
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e Schema Report
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Admin Pages
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Data Sharing
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e License
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For more information
about the BioAssay
Express, contact us at
Collaborative Drug
Discovery.

find by ID

Assay with text: " PGC-1a: Effect of activators of PGC-1a
acetylation on target gene expression G6PC in hepatocyte, using
gPCR Measured in Cell-Based System Using RT-PCR - 2139-

05_Activator_Dose_CherryPick_Activity Key" ...

PubChem Assay ID ~ |

With BioAssay Express for the first time you can:

o Explore the similarity of assays within and between
organizations

» Browse and group assays based upon meaningful, detailed
criteria like cell type, target, readouts, assay kit, etc.

o |dentify similar assays both early on for assay validation and
later on for greater confidence in SAR (structure activity
relationship) trends from a standardized set of over 3500
meticulously, expert-annotated MLPCN “Best of PubChem”
assays

e Iterate on predictions and experimental validation with
greater confidence by comparing apples-to-apples with
objective criteria for assay similarity

The first step involves a streamlined interface to make it as easy as
possible for scientists to annotate their assays using a collection of
standardized terminology:

© Clone

w [ o
Logged in

Recently Curated
2018-08-14: AID 602488 Data
Source: Sanford-Burnham
Center for Chemical Genomics
(SBCCG) Source Affiliation:
Sanford-Burnham Medical
Research Institute (SBMRI, La
Jolla,... (13 annotations)
2018-08-14: AID 743463
Keywords: GCN5, acetyl
transferase, SIRT1 deacetylase,
gPCR, acetylation,
inflammation, diabetes,... (17
annotations)

2018-08-14: AID 504808 Title: A
genome-wide RNA interference
screen identifies putative
chromatin regulators essential
for... (17 annotations)
2018-08-13: AID 588691
Keywords: delta FosB
homodimer, AP-1 DNA binding,
activator, counterscreen,
biochemical fluorescence... (18
annotations)

2018-08-13: AID 1053126
Keywords: Cytotoxicity Assay,
luminescence, CellTiter-Glo,

~“3Random
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Autogenerated text

Auto Annotation to Text for PubChem Assay AID743463 ® Annotations-to-text is

This is a confirmatory assayto identify potential much easier

treatments for an unknown disease, by investigating the | |
biological process of regulation of protein acetylation, @ Transliteration
specifically targeting unknown target from Mus tem |O|atei

musculus.

{

This is a functional/gene expression assay in a cell At otstion o Tet for pptren Aoy,

"field": "uniqueID"},

based format, using a gene expression detection method, o
with the assay kit Cell to CT RT Kit (Ambion). The cell line St ok OORE s i, s i,

i>unknown stage assay</i>"

" to identify potential treatments for ",

hepatocyte was used. It was conducted in 384 well o st et seylas ol oy

, by investigating the biological process o
{"term": "bao:BA0_0002009", "style": "bold", "em Hg =
", specifically targeting ",

plates, with the detection method of fluorescence S S, S iy St

{"term": "bao:BA0_0002921", “style": "bold", "em Hg =
"</p>",

method, using a LightCycler 480 Real-Time PCR detection

"This is a "

instrument. Results are reported as Ct, in units of FT?.”..ﬁ[:'EZZ;BZ;ZZZTT; T
unknown. This assay tested the mode of action of
inhibition by unknown perturbagens. e

"ifbranch": ["bat:Absence", "bao:BA0_0002663"],
"else":
[

", with the assay kit ",

CDD, BioAssay Express



Extending ontologies

® Science is never complete: diction evolves

¢ Curators can request a provisional term

CDD, BioAssay Express

#” New Assay - CDD BioAssay E» X e

C' [ https://www.bioassayexpress.com @ O O

bioassay type Tree | Hide unmatched Request Terms

-~ absence (7)

ambiguous [
dubious |3
missing [£J

needs checking [
not applicable [
requires term ({3
unknown [

- bioassay type (5)

ADMET [
binding type [EJ
functional [ 3
phenotypic [}

physicochemical n

)



Extending ontologies

® Science is never complete: diction evolves

¢ Curators can request a provisional term

L NN - New Assay - CDD BioAssay E» X

— C' [ https://www.bioassayexpress.com m o O

bioassay type

o [

bioassay type Tree

~ absence (7) 3 Parent URI: bao:BAO_0000008

ambiguous [ £

Label: phenotypic

Description:

not applicable n
requires term n
unknown n

- bioassay type (5)
AoMET [£)
binding type n
functionaln
phenotypicn

physicochemical n

Explanation:

Measurement of phenotypic expression.
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Upgrading ontologies

® Next step: submit provisional terms to OntoloBridge

@ Joint collaboration between CDD and:

> Stanford (BioPortal, CEDAR)
> University of Miami (BAO, DTO)

¢ Ontology owner receives new additions via API
@ Experts vet all new terms, outcome made available

¢ Users of BAE are unimpeded...

CDD, BioAssay Express



Detailed templates

¢ The Gommon Assay Template is
a summary

@ Can insert extra branch
groups

¢ Ultimate goal:

> capture whole experiment
> replace text entirely

® Syncing with ontology
maintainers...

* measurement

measurement details

* assay components

buffer concentration

e carrier protein concentration

chelator concentration
detergent concentration
metal salt concentration
reducing agent concentration
solvent concentration

* control details
* organism details

cell line details
microbe/virus details

% protocol details

antibody details

e assay molecule

biochemical assay

coupled substrate incubation
enzyme reaction

ligand incubation
perturbagen incubation
substrate incubation

* screened entity details

CDD, BioAssay Express




Content expansion

¢ Public data originally from PubGhem subset:

> MLPCGN: thousands of screening assays
> Tox21: hundreds of assays from EPA

® Detailed text, and compounds + measurements (SAR)

¢ Done most of them: where's the next goldmine”

CDD, BioAssay Express



PubMed

¢ PubMed is massive (1.7M open access), but:

> only some have relevant assays
> no compounds or other useful metadata

@ Current project:

> rank assays based on likelihood of assay description
> pick out relevant text

¢ Hundreds of thousands of candidate assays for BAE

¢ Overlap with ChEMBL: ~600 (1.7M n 70K) - metadata, SAR

CDD, BioAssay Express 20



Crowdsourcing

¢ Anyone can authenticate on heta.bioassayexpress.com

® ® @ BioAssay Express x \\ e
<& C' @ Secure https://beta.bioassayexpress.com W () V)
CDD, BioAssay Express find by ID
ORCID
. Google
Main Pages Paste or drag to start annotating a new assay protocol, or start with the assay identifier. Recently Curated

e Assign Assay 2018-08-14: AID 602488 Data Source:
e Search Assays PubChem Assay ID v Sanford-Burnham Center for Chemical
o Explore Assays Genomics (SBCCG) Source Affiliation:

e Curated Assays With BioAssay Express for the first time you can: Sanford-Burnham Medical Research

e Holding Bay (2) Institute (SBMRI, La Jolla,... (13 annotations)
e Explore the similarity of assays within and between organizations 2018-08-14: AID 743463 Keywords: GCN5,

-~ - —— -_———

e Term Requests

CDD, BioAssay Express
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Crowdsourcing

¢ Anyone can authenticate on heta.bioassayexpress.com

® ® @ BioAssay Express x \WA e
<& C' @ Secure https://beta.bioassayexpress.com W () V)
CDD, BioAssay Express find by ID
.~ ORCID '
Google

Main Pages

Paste or drag to start annotating a new assay protocol, or start with the assay identifier. Recently Curated

Submitting this assay will place your modifications into the holding bay, pending approval. The proposed changes will be viewable

separately in the meanwhile.

Include text-extracted annotation

[assay cell line] [ink]

dded:

[bioassay type] [functional]

CDD, BioAssay Express


http://beta.bioassayexpress.com

® © Entry: 2286 - Dose Response = X e

[ L
I nteg ratl o n < C' & Collaborative Drug...covery, Inc. [US] ' https://app.collaborativedrug.... ©. ¢ I V) :

CDD,VAULT - Alex Clark Sandbox Help - Log out

Explore Data Import Data Reports Settings = Alex Clark v

Dose Response of round 1 SAR compounds for Cdc42 probe

@ BaSiC fUﬂCtiOnal |ty extension project tested by multiplex of eight GTPase proteins
- ; under the condition of Mg Buffer, non-chelator buffer
integrated into °

a @ = ID: 2286

GDD Vauit

Alex Clark Sandbox v

Saved

<
i
]|
8
i}
©
<«

Normal Text ~ B |/

¢ ELN users can
|nsert an assav Assay Annotation

This is a lead optimization assay to identify potential treatments for cancer, by investigating the biological process of cell proliferation, regulation of
apoptotic process and regulation of signal transduction, specifically targeting protein from Homo sapiens.

This is a binding type/protein-nucleotide interaction assay in a protein format, using a fluorescent ligand binding method, without an assay kit. It was
conducted in 384 well plates, with the detection method of flow cytometry, using a CyAn Flow Cytometer. This assay tested the mode of action of inhibition by
MLSMR library perturbagens.

¢ Annotations are
semantic, like ooy os et B

) o - Rac1 protein [Homo sapiens]
Mode Of Action Biological Process

o . - - ras protein, partial [Homo sapiens]
- inhibition - cell proliferation
Sta n d a | O n e B A E . . - regulation of signal transduction Gene Identity
Appiies To Discase - regulation of apoptotic process - CDCA42: cell division cycle 42
- cancer - HRAS: HRas proto-oncogene, GTPase
Organism

- Homo sapiens

Method

Bioassay Assay Supporting Method Physical Detection Method

CDD, BioAssay Express



L NN Entry: 2286 - Dose Response =~ X )

[ -
Integ ratlon (& C' @& Collaborative Drug...covery, Inc. [US] = https://app.collaborativedrug.... ©. ¢ B O O :

Assay Annotation

TARGET

@ Basic functionality _
iIntegrated Into

mode of action

CDD Vault

applies to disease

cancer

organism

Homo sapiens 3

® ELN users can

protein &

iINsert an assay |

cell proliferation €3  regulation of signal transduction ¢  regulation of apoptotic process

protein identity

GTPase [Homo sapiens] ¢  Rac1 protein [Homo sapiens] ¢} ras protein, partial [Homo sapiens] ¢}

® Annotations are it s e &
semantic, like
standalone BAE
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