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The Cha"enge W Open Pharmacological Space

Public Drug Discovery Data:

Pharma are accessing, processing, storing, and re-processing public data repeatedly

Lterature Genbank
Patents PubChem

) : Firewalled Databases
Data Integration Data Analysis
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Overview W Open Pharmacological Space

- The Open PHACTS project has many non-technical benefits
- The Open PHACTS discovery platform has many technical benefits

- Outline
— Ecosystem and technical overview
— Data sources, integration, and delivery
— Dynamic equality via scientific lenses

— Community engagement
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Components of Open PHACTS

Identity
Resolution
Service
(ConceptWiki)

Identifier
Management
Service
(BridgeDb+)

Public Data Cache
Ontologies (Virtuoso Triple Store)

Core Plaiform

User
Annotations

Standards

APl |

quiv_target .

et_name ;

- tp://www.conceptwiki .
?equiv_target dc:title ?target_name;
ops:target_organism ?target_organism ;
ops:targetOfAssay ?equiv_assay ;
void:inDataset <http://data.kasabi. c
ops:targetOfAssay owl:inverseOf chembl:hasTarg
?equiv_assay chembl:organism ?assay_organism ;
chembl:hasDescription ?7assay_descripti

ops:assayOfActivity Zactivity_uri

ops:assayOfActivity owl:inverseOf chembl:onAss
?activity_uri chembl:type ?std_type ;
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Platform Overview W Open Pharmacological Space

Applications
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Data sources and direct mappings
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Accessing the platform: A Open PHACTS

Uses URI’s W Open Pharmacological Space

4 ."'I"LOpen PHACTS Linked Data API (RoF/xmL, TTL, JSON)

Developer Home Warnthelpe Docurnentation SEeL my APL Keys! Featured Apps:

OpenPHACTS API Active Docs

The response template for each operation colour coded as follows:

* Required elements that always return a single value.

e Optional elements that always return a single value

e Optional elements that return either a single value or an array.

Operations

OpenPHACTS API
Chemical Structure Exact Search /structure/exact 3
|ﬂﬂh|“&ytﬂ URL Fstructure E

inchito URL /structure (&3



API Interaction for data delivery

l‘o pen PHACTS

W Open Pharmacological Space

Resolve User Input
1. User enters textual string

2. Resolve to URI for a concept

Map free text to a concept URL (13
Request Data about URI (other API calls)

1. Expand URI for equivalences in each dataset
2. Run SPARQL query with URIs
Can include filters and restrictions on data returned

3. Download data in TSV format, import into Excel



dmore use case
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+ Map compound textual name to URI

Jsearch/freetext kel

+ Search for compound pharmacology and filter for specific targets

-'_.J’_.-J.'._'_.-"_.«UJJJ Pharmacolog Y j—"ﬂ.'.‘_]_‘uﬂii_.-ﬂ Jcompound/pharmacology/pages K&l

+ Search for expression data for targets

neXtprot.-
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Flexible mMappings W Open Pharmacological Space

Strict Relaxed
« R
Analysing Browsing
dentity  (-agenosine. Gives different

Resolution | receptor 2a”
Service . e I
— Scientific Lens ——p» ViEWS on data

Identifier (p12a7a ) depending on
Management | gc2.43.4

P12374
Service CS4532 g ranu Ianty
- requirements

= Tuneable (same data, different questions)
= Domain specific

= User driven

= Traceable
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.t views on data

Gleevec® = Imatinib Mesylate

H,c—s—nH

YLMAHDNUQAMNNX-UH FFFAOYSA N

ChemSpider

o W 48302140 gl WF i 0
\bow e Wab A 0
Dowmicad WO, | SDF | SMILES | InChi
Gleavec DHspiy wlw

-
A
L .

ChemSpider Drugbank PubChem



1‘0 pen PHACTS

W Open Pharmacological Space

Strict Relaxed
< C
Analysing Browsing

oomi o S5
| ® & s:exactMatch
[#E‘rﬂe_ﬂﬂ ey
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Dynamlc equa"ty : Relaxed W Open Pharmacological Space

Strict Relaxed

Analysing Browsing
skos:closeMatch = |
(Drug Name) chemsLE I . D

oy Rep<an
== os:exactMatch
[ ChemSpider - =N
L | i 2.1 5

skos:closeMatc
(Drug Name)

DruaBanx é?



Open PHACTS

Scientific lens for tissue knowledge’ A~ " ", | © TS

Flexible mappings

- L
HA
Lens ™
Cell Types Tissues Gross Anatomy
11N
as ¢
Molecular Pathways Gen\o?ype Phenotype Sign, Symptom
Expression Radiological findings
AN
HO°

Cell Ontology I-'-oundatir&‘.ai Model of Anatomy UBERON




Community: Associated Partners A Open PHACTS

W Open Pharmacological Space
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ACD/Labs . \ [
codeN e N ‘eag'e
GNPt Jemsa e

oss Alliance

~
axes GVK'BIO e:F@X
edeoo Global Health

>
S =
ENTAGEN ErasmusMC Genettas ( &) Equity Foundation . -
NH:J':' ¢ ’ b’/ research - advocacy - capacity building 1h Ian Harrow Consu Itlng
I“ A SCHOOL OF INFORMATICS i,z-?ff‘?,: ] G‘U
AND C s
[ inte:ligand IRB HAR -DB jonanes GUTENBERG
N BARCELONA The IUPHAR Database of Receptors and Channels U N IVE R S ITAT MAINZ
TTTTTTTTT g
Y I\ BIOMEDICINE
( h "——\ THE NATIONAL CENTER FOR
LDBE <25 mabilel 01 (S BiRsER BToLoGY
Newcastle @ onftoforce

C_c.
oy ety orphanet e ﬁ.é‘
Q,

(0),€3(0)23D)

V THE de Barcelona
RESTWICK N e
PHORTOS W CHEmicaL |\ Sage “% riies SEQUENOMICS

INSTITUTE

;. “% THOMSON REUTERS

VlVO syngenta  hchye



‘0 pen PHACTS
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= Open Development: Open Source

@ ™ Seacchortype acommand @ | € Explore Gist Blog Help P9’°"‘ AR G by

EH Re lepositor] & Members # Edit openphacts's Profile

‘ All Public Private Sources Forks Mirrors
‘ ops platform setup Jva k1 PO

documentation and scripts for setting up the openphacts platiorm
Open PHACTS e S s e e e opETeEE e

ological Spe ast updated 2 days ago

BridgeDb s P
Open PHACTS forked from amarillion/BridgeDb
openphacts Last updated 3 days ago
EU
JavaScript 8 Do
pmu@openphacts.org coreGUI
hitp:/Awww.openphacts.org This is the repo for the central GUI APl and GUI components code
loined on Nov 03, 2011 i i
14 4 51 OPS_LinkedDataApi PHE de3' g
ublic repos private repos members

Arel p lryt 0 hos| :APIwnlg ration files. and code extensions

= Open API: no restrictions
Reuse standards
Respect data providers: provenance, feedback
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Provenance - nanopublication A Open PHACTS

W Open Pharmacological Space

Highly curated database iﬁzggpt

. . 1ance
Give credit to the curators 7S
Provenance at the record level

Extends existing RDF based _ _
infrastructu re Concept Web Alliance Working Draft 02 January 2013
This version:

1 www.nanopub.org/2013/WD-/guidelines/1.8-20130102/
— Progressively add these features as et msiaionuhor/2013/WD-/guidelines/l. 8-20130102/
www.nanopub.org//quidelines/1.8/
n eed ed Latest editor's draft:
http//nanopub.org/guidelines/working draft
Previous version:

hitp /Awww.nanopub.org/guidelines/1.8
Editors:

Guidelines for Nanopublication

Assertion

Provenance
Publication

ne .:t rOtEETA Information
X p %%J PTM

Nanopublication
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Explorer W Open Pharmacological Space

4 ‘ Open PHACTS Explorer
\ .

< Target by name

Navigation - Hint: Start typing in protein name and species. E.g. "Adenosine receptor AZa (Homo sapiens)"
&> (2] Compound Target name: Mitogen-activated protein kinase 14 (Homo sapiens) Search Provenance: (%) On
+ (] Target

= Target Data
] Pharmacology )

Mitogen-activated protein kinase 14 (Homo sapiens)

Pharmacology Data

Description: Mitogen-activated protein kinase 14

Synonyms: CHEMBL260 MAP kinase 14 Mitogen-activated protein kinase p38 alpha
CSAID-binding protein Stress-activated protein kinase 2a MAP kinase p38 alpha
MAPK 14 MAX-interacting protein 2 Mitogen-activated protein kinase 14
MAP kinase MXI2 SAPK2a CSEP

Cytokine suppressive anti-inflammatory drug-binding protein

Specific Function: Seringf/threonine kinase which acts as an essential component of the MAP kinase signal
transduction pathway. MAPK14 is one of the four p38 MAPKs which play an important role
in the cascades of cellular responses evoked by extracellular stimull such as
proinflammatory cytokines or physical stress leading to direct activation of transcription
factors. Accordingly, p38 MAPKs phospharylate a broad range of proteins and it has been
estimated that they may have approximately 200 to 300 substrates each. Some of the
targets are downstream kinases which are activated through phosphorylation and further
phosphorylate additionnal targets. RPSEKAS/MSK1 and RPS6KA4/MSKZ can directly
phosphorylate and activate transcription factors such as CREB1, ATF1, the NF-kappa-B
isoform RELA/NFKB3, STAT1 and STAT3, but can also phosphorylate histone H3 and the
nucleosomal protein HMGN1. RPSBKAS/MSK1 and RPSBKA4/MSKZ play important roles in
the repid induction of immediate-early genes in response to stress or mitogenic stimuli,
either by inducing chromatin remodeling or by recruiting the transcription machinery. On
the other hand, two other kinase targets, MAPKAPKZ/MK2 and MAPKAPK3/MK3, participate
in the control of gene expression mostly at the posttranscriptional level, by
phosphaorylating 2FP36 (tristetraprolin) and ELAVL1, and by regulating EEFZK, which is
important for the elongation of mRNA during translation. MKNK1/MNK1 and MKNK2/MNK2,
two other kinases activated by p38 MAPKs, regulate protein synthesis by phosphorylating
the initiation factor EIF4E2. MAPK14 interacts also with casein kinase II, leading to its
activation through autophospharylation and further phosphorylation of TP53/p53. In the
cytoplasm, the p38 MAPK pathway is an important regulator of protein turnover. For
example, CFLAR is an inhibitor of TNF-induced is whose pr i

Feedback o degradation is regulated by p3B MAPK phaspharylation. In a similar way, MAPK14




Workflows
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(o) f

KNIME

Jfﬁ;H@J‘?‘J SR = B |100% v||lm£¢—©@@@@ﬂﬁ

[ Split Collection Column (#29)

= e e

- 06606 Table View - 0:31 - Interactive Table (7x6) - -
AWorkﬂow ijectslﬁ Mode Desmpuon| =0 5 0: KNIME_praoject |A +0: OPS, Pharmacolﬂ FI|E HI|ItE Na\rlgatmn VIEW’ Output
@ ‘ |E| il | 5 Name ‘ S Inchi | s Activity |S' Units ‘ S' Relation ‘ s'v Target
¥ [AJKNIME_project | -sorafenib  MLDQJTXFUGDVEQ-UHFFFAQYSA... 3400 nM = Serine /threonine-protein kinase PLK4
[ Column Filter (#27) || ..Sorafenib  MLDQJTXFUGDVEO-UHFFFAQYSA... 250 nm = MAP kinase signal-integrating kinase 2
[ Column Rename {#30) | | _.Sorafenib  MLDQJTXFUGDVEO-UHFFFAOYSA... 5.4 um = HCT-116 (Colon carcinoma cells)
[ File Reader (#3) | | _.Sorafenib  MLDQJTXFUGDVEO-UHFFFAQYSA... 1700 nm = Ephrin type-B receptor 1
[ Interactive Table (#19) || ..Sorafenib  MLDQTXFUGDVEQ-UHFFFAQOYSA... 3300 nM = Dual specificity mitogen-activated protein kinase kin.
[ Java Snippet (#1) I..Sorafenih MLDQJTXFUGDVEOQ-UHFFFAQYSA... 6200 nm = Cyclin-dependent kinase 5
[ Java Snippet (#25)
[ Java Snippet (#28)
[ JsonArray_2_Rows (#26) File Reader Java Snippet

D'A-_OPS_Pharmaco!ogy @ % EH [

FF 9
Simply gets the URL Fetch JSON
[I dont know how to get from web
it to start otherwisel]

ﬂ Node Repository T oE
[ 5

Name & Inchi Grabber Mow turn the activity ~ For each activity row,
JSON into rows extract the columns
we want

-

Tidy Up: Remove Node 31
Processing
Columns Now
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IRERIRVATREK

1.
s

TARGETS

QIE

p38 alpha homo X

You have 1 targets selected

Mitogen-activated protein kinase
14 (Homo sapiens)
Amino Acid, Peptide, or Protein

(Tl&]7]

Mitogen-activated protein kinase 14
(Homo saplens)
Amino Acid, Peptide, or Protein

(TTIX]"

alpha thalassemia/mental
retardation syndrome X-linked
homolog (human) protein, mouse

Amino Acid, Peptide, or Protein

(Tl&]7]

E E ﬁ [] connect

LIGANDS

) 2(1H)-quinazolinone, 5-(2-

ﬂ
ﬂ

- O dichlorophenyl)-3,4-dihydro-T-(4-piperidinyl)-

-chloro-4-fluorophenyl)-1-(2,6-

L,

ol

E
B o<
i

Al

2(1H)-quinazolinone, 5-(2-
dichlorophenyl)-3,4-dihydro-7-(4-piperidinyloxy)-

chioro-4-fluorophenyl)-1-(2,6-

2(1H)

&

%

dichiamphenyl}-& Ldihydm =T (1-plperazinylmeihyl]

Y128

35 TARGETS

546 MOLECULES

Min annctation [8.00]
Max annotation [10.41]

[+/] Expand target space
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5.6 Utopia Documents - pcbi.1000976 1..16

Back to overview |

A

acetolactate

v ‘W 2-acetolaciate mutase

2-acetolactate mutase
In enzymeology, a 2-acetclactate mutase is an
enzyme that catalyzes the chemical reaction 2-
acetolactate
«mathx\rightleftharpoons</math> 3-
hydroxy-3-methyl-2-oxobutanoate Hence, this
enzyme has one substrate, 2-acetolactate, and
one preduct, 3-hydroxy-3-methyl-2-
‘oxebutanoate. This enzyme belongs to the
family of isomerases, specifically those
intramelecular transferases transferring other
groups. The systematic name of this enzyme
class is 2-acetolactate methylmutase

View Wikipedia web page...
TotaiNumber of  Connected MrE gateins with Saived
Drug ntended Targets Cannedtians Structures
e s R T e e ST T 0 B0 bk, oy 75 b, G, LA o v ‘@ Acerolactate decarboxylase
5 8712, ol iecic addbiocden pron 162 oA, FRTE, pac ATpecE, puri. B 264, TS
. : ol bon oo ecegion @ 8 B8 e 63 . bl bk, 44, ik oIb, KIS, NP Pk
- '.‘:..an-:;:r::o:s v am:f\‘ '“Pn» o, :»a'ex;. g:x UM_ - Acetolactate decarboxylase
(e Dibck k18 ket 0, soma b 4 o, weof, conald, o2, orps), Ipdd menahd, In enzymology, an acetolactate decarboxylase is
EECFIRETET s an enzyme that catalyzes the chemical reaction
Evadol Esvogan cocapror 3 g EpRD, 0121, Sy, A, macL, e, {S)-2-hydroxy-2-methyl-3-cxcbutanoate
e <math>\rightleftharpoens</math> (R)-2-
m—— mﬁ:;‘:‘:‘ﬁ“mﬁ:&f&\;ﬂ}"m* 2 Sy Mt Ryl Mol PR, PGS acetoin + CO2 Hence, this enzyme has one
4 A odds ydeize 33 g, c, W, KI5, i, e, phe, R 64, Sdbstrate, (82 mtroy. 2 metl & i
2, g radssanca prossie |, Wyeidns phosphonian EEIEE — oxobutanoate, and two products, (R)-2-acetsin
i e e QRHLET oo b e il
Rk fors Esangan recepros, wimgua mospe 1 = D maex plar, s et B4 it e b bl
Rropotal Sor abussiny gesess asincbuyihc 0 WOIETE bk 14 ey ’ _—
PSRN P r—— View Wikipedia web page..
[, HIV-1 prencaze, Gag-Fod poypmin =
Raneas Hv) puotcase n
oenic HIV-1 grotaace, Gag-Fol poygomin n 7 1
i TP S s = i v Ie ACETOLACTSYNI-CPLX
e T T - pep o A
Mol MV protcace n Ha, g, e ACETOLACTSYNI-CPLX
Tho ek TGOS of T chaE B0 QRGN 3t will B O SOMa A RICRIE 16 WhKCR By 30 CORMGTA i Tl RoK o TROSD GO T WAIRD PRGN i TG M Bifunctional acetohydroxybutanoate synthase /
G o o thess, Bosa il T o deca i
i ikl o ety .k et s el e StetolCate symphase Al ) carties oue both
0k 10,33 71/ [oRsmak p B | OO 00 the first step in valine bicsynthesis and the

second step in isoleucine bicsynthesis. The

while the protein kinaes and palvrenv dighosphate, IIVB/N protein complex catalyzes the conversion

& LI, pant (panioate —beta-alanine ligase and serAl (D=

s,

ghoerate delydrogenase]. Amanadine has connections synithases bind b of pyruvate and oxobutancate into 2-aceto-2-
madel only and w0 was excluded from this 3 a ely. hydroxy-butyrate and the conversion of
lar pyruvate into 2-acetolactate. Both reactions

generate carbon diexide as a product |CITS:
[4608700](370104][7009323)(6181375](3011751]
[1632601111. This enzyme has a wide substrate
g & 2 o range in vitro |CITS: [15558538]. This
urinsic res stance of myrabactery
I sdcition, the GSMN-TH ey bifunctional enzyme is a tetramer comprising
e gene knockouts and therd Jtube rcukn s i suibiaharan two [IvB subunits and twe IvN subunits. Its
= apparent molecular weight rises above the
0 expected weight for this configuration when
pyruvate is added in vitro |CITS: [6360995]|. The
IIvB large subunit can catalyze the reaction in
isolation and is not inhibited by valine in the
H3 manner of the holcenzyme. However the Vmax

H3c - R B 2

# i

InChl=15/C5HBO4/c1-3(6)5(2,9)... o [l ©

Look up
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12 Targets:

DNA polymerase eta
1 activity values

DNA polymerase iota
1 activity values

Pharmacology
HepG2 (Hepatoblastoma cells)

menmmammﬁmﬁm 1 activity values

.
Description

Lysine-specific demethylase 4A

Sddenali (in cdrate form), 50k under the names 1 activity values

Viagra, Revatio and under varous other names, is a

Mothers against decapentaplegic




