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The ‘Researchathon’

18 scientists from 8 academic institutions and 2 EFPIA companies
Aims:

— ldentification of use-cases

— Evaluation of data set and API call requirements

Use-cases:
— Comparison of existing public and proprietary pharmacology data for DRD2

— Compounds active against targets in the ErbB signalling pathway and their disease
relevance

— Broadening the therapeutic opportunities from the Vitamin D pathway

Paper submitted
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Compounds active against targets in the ErbB signalling pathway and their
disease relevance

Epidermal growth factor receptors (ErbB):
ErbB1/EGFR, ErbB2/HER2, ErbB3/HER3, and ErbB4/HER4
Different dimers activate different downstream signalling pathways

Insufficient ErbB signalling: associated with the development of neurodegenerative diseases (e.g.
multiple sclerosis and Alzheimer’s disease)

Excessive ErbB signalling: associated with cancer

Aims:
— Visualisation of pharmacology data available for targets in the pathway

— Comparison of activity profiles for compounds with known activity against cancer or
neurodegenerative diseases
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Methods

+ Queries from the Open PHACTS API (v 1.3):
— Free Text to Concept
— Pathway Information: Get Targets
— Target Pharmacology: List
— Target Classifications
— Compound Classifications

+  KNIME:
— connection of API calls
— additional processing of the data



Outline of the workflow ErbB Signaling Pathway
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ErbB Signaling Pathway

From pathway to pharmacology (Homo sapiens)
+ Free Text to Concept Y
— Input: ErbB Signaling Pathway
(Homo sapiens) V _
— Output: 1 Pathway URI Pathway Information: Get Targets i',itftz\rict); STl
v Potency, ICsy, EC‘;,O,

" ian- _ AC, K;, K
Pathway Information: Get Targets Target Pharmacology: List — -Aggivity : r(:it: ™

— Input: Pathway URI
— Output: 54 NCBI Gene URIs

+  Target Pharmacology: List
— Input: NCBI Gene URIs, applied filters
— Output: Pharmacology data for 55 ChEMBL targets from > 65k compounds (~108k bioactivity
datapoints).
— Targets: 35 single proteins, 12 protein families, 5 protein complexes, 2 protein-protein
interactions and 1 chimeric protein.
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Calculate -logActivity values [molar]

\4

Set -logActivity threshold to 6
1 for active, O for inactive

v

Pivoting: compounds vs. targets
maximum activity values are used

108014 bioactivities
65780 compounds

Remove rows with:

- Unspecified activity
values

- Potential data errors
(Values outside of
1E08 nM)



7 _ FEZE1ANIHD
_ SFEEL0218M3HT
_ LELETEWIHD
E0FET18NIHD

0ZO0E0ZIAMNEHD
_ _ _ _ LZbLLLZIBNTHD
0BGEOLLTANEHD
_ _ _ FFELZZZIaWIHD
\ZLEELZIBNTHD
BEZETAINEHD
NI I W o
ObEbIBINEHD
__ ZbBSE0ZIANEHD
} 201LZ18INEHD
_ _ ESELLLZIEANTHD

_ _ _ __ __ _ 2LBETBINEHD
FOGETEWIHD

_ _ _ DEELLLZIANEHD
GobLLLZIAINEHD

LEFLLLETENIHD
EZ0518WIHD
8L0950218W3HT

_:_ \ )____ _1_ __v _ __j_

: | : _t

_ _ GETLLLE1AWIHD
SEEE1AWIHD
O
LSELLLETENIHD
LLEFT18NIHD
_ LO2L06LTIENIHD
_ LOBEE0T1EWIHD
___ _ _ LOSEFTEWIHD

£00080Z18WIHD

22718 IHD

F2LLE0Z18MIHD
_ _ __ 8E1L560Z18W3HT

Q09/06L18W3IHD

MTOR

BEZIEMTHD
| pLeLLiziamEHo
ZbBZ1ANAHD

SO0950Z18W3HT
£90ET8WIHD
ZEFFIAINIHD
A LF1aN3HD
SEEZ1ANIHD
QLZTNANIHD

Cellular tumor

ZO8L18NIHD
LL2L06LTEN3HD

QE0FT18NIHD
LEBSETANIHD
aLEF18anNIHD
L8Z78W3IHD
— B00E1GW3HD
E0271813IHD

MAPK 1

+ZELTANIHD
ZeZ18K3IHD
OFOF18INIHD

spunodwon

W
-
S
<L
= =
o
-
L
Q.
O

W Open Pharmacological Space

<
: g
+— (OB
S 2 ®
(D] o £
il < i
~~—— i T 5
S © =5
LL

Targets



Ahor

Open PHACTS

W Open Pharmacological Space

Data analysis

+ 23 targets with at least 100 active molecules

+  Target classifications

Input: 23 target URIs, used classification: GO
Output: 525 ‘biological process’ terms

+ Compound classifications

Input: ~65k compound URIs
Output: 294 ‘role’ terms

Target Classifications

525 GO ‘biological process’ terms

Keep targets with >
100 active molecules
only

L[]
Compound Classifications
294 CHEBI ‘role’ terms




Brc/Abl fusion protein
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lastic agents

antineop

Daidzein
Endoxan
BEZ 235
5278RP
Milatinib
Imatinib
Sunitinib
Sulindac
Methotrexate
Bosutinib
Sorafenib
Gefitinib
Erlatinib
RAPAMYCIN

Lutealin
(2Z,3ZyBisfamino[{2-aminophenylsulfanyllmethylenelsuccinonitrile

novatrane
Cytarabine
G-AZAURIDINE
Canertinib
Milutamide
Fenretinide
Isotretinain
Pazopanib
Flumbagin
Hesperetin

Fluorouracil
trans-Hydroxytamoxifen
Elapachone
‘“Wandetanib
Methoxsalen
FPterostilbene
Tanespimyein
2-Methoxyestradiol

2 5-Dihydroxy-3-undecyl-1,4benzochinon

2-Hydroxy-4isopropyl-2,4,6-cycloheptatrien-1-one

Investigating the compounds

Tyrosine protein kinase ABL
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Investigating the compounds: neuroprotective agents

+  7-Chlorokynurenic acid: active against MAPK1
+  Cilostazol: inactive against MAPK1
+ Memantine: inactive against Serine/threonine-protein kinase mTOR
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Current limitations

+  Directionality of pathways is lost
+ GO terms often not linked to diseases
+ limited number of compounds annotated with Chebi terms of interest
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Conclusions and Outlook

Open PHACTS offers convenient access and visualization of the available data via KNIME.
Activity profiles for compound classes (e.g. antineoplastic agents) can be visualized.
Final workflow can be reused for other pathways.

Next API version will contain disease data for proteins.
Investigation of other filtering possibilities to visualize the data.
Workflow will be available at myexperiment.org
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