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* Document similarity methods currently rely on word/concept co-occurrence

* Possible to extend to include overlap/similarity of shared molecular objects
— Sequences and Ligands

— Greater richness possible in similarity measures and searches
* Sequences — Sequence similarity, domains, structures,...
* Ligands — Tanimoto similarity, scaffolds,....



Polypharmacology via Binding Sites
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Assays In Drug Discovery

Human
clinical trial

e Traditional medicines

* Aspirin, Artemesinin, Arsenic trioxide....

* Very slow and error prone
* Not hypothesis led, ad hoc discovery



Assays In Drug Discovery

Animal Human
disease model clinical trial
* +ve

* Higher Throughput
* Greater Safety
* Faster, cheaper, smaller scale

* Less predictive



Assays In Drug Discovery

Functional Animal Human
assay disease model clinical trial
* +ve

Higher Throughput
Mechanistic insights and use of advances in basic science
Faster, cheaper, smaller scale

Less predictive



Assays In Drug Discovery

Cell-based Functional Animal Human
screen assay disease model clinical trial
* +ve

* Higher Throughput
* Mechanistic insights and use of advances in science
* Faster, cheaper, smaller scale

* Less predictive



Assays in Drug Discovery

1950s 1920s Ancient

Biochemical Cell-based Functional Animal Human
assay screen assay disease model clinical trial
* +ve

e Higher Throughput

* Mechanistic insights and use of advances in science
* Recombinant DNA technology and Genomics

* Faster, cheaper, smaller scale

* Less predictive



Drug Discovery Assay “Cascade”

Biochemical Cell-based Functional Animal Human
assay screen assay disease model clinical trial

* Move from ‘quick, low-cost, less predictive’ assays to ‘slow, high-cost, more
predictive’ assays
* Make selection of which compounds to progress to later assays on basis of

activity in earlier screens
* Early, cheap assays are used a lot of times; later, expensive assays rarely

e Attrition — failure of compounds in that screening pipeline
e Clinical trials configured in staged Phase 1, 2, 3 mode



Assay Costs

Costs are estimates!!

Biochemical Cell-based Functional Animal Human
assay screen assay disease model clinical trial

In silico

Cost (€) o0.0001 10 100 1,000 10,000 100,000,000



Targets & Diseases Connected via Drugs

Biochemical Human
assay clinical trial
PPARy —
PPARG Type 2 diabetes
SUR1 —

K(ATP) channels
DPP-IV

GLPIR—

Thrombin

Factor Xa —

| Terget Disease



Ontology of Diabetes Drugs

Increase insulin
secretion

Sensitize to
insulin

Replace insulin

Diabetes

Block carbohydrate
absorption

Control
satiety/gastric
emptying

Control Glucose
transport

Unclear
PPAR-y
PPAR-yaLd
ATP-sensitive K* channel
GLP-1R
DPP-IV
GPR40
Insulin
o-glucosidase
Calcitonin receptor

SGLT-2

Metformin Buformin Phenformin

Pioglitazone Rivoglitazone
Rosiglitazone Troglitazone

Aleglitazar Muraglitazar Saroglitazar
Tesaglitazar

Acetohexamide Carbutamide Chlorpropamide Metahexamide Tolbutamide
Tolazamide Glibenclamide Glibornuride Glipizide Gliquidone Glisoxeoide
Glyclopyramide Glimepiride Gliclazide Nateglinide Repaglinide Metiglinide

Exenatide Liraglutide Taspoglutide
Albiglutide Lixisenatide

Alogliptin Anagliptin Gemigliptin Linagliptin
Saxagliptin Sitagliptin Teneligliptin Vildagliptin

Fasiglifam

Insulin lispro, Insulin aspart, Insulin glulisine)
Insulin, Insulin glargine, Insulin detemir, Insulin
degludec

Acarbose, Miglitol, Voglibose

Pramlintide

Canagliflozin, Dapagliflozin, Empagliflozin,
Remogliflozin, Sergliflozin, Tofogliflozin



Biochemical Cell-based Functional Animal Human
assay screen assay disease model clinical trial



Target Assay
PPAR-g

PPAR-a
PPAR-d
PTP1B
DPP-1V
RXR-a
SGLT-2
Fructose-1,6-bisphosphatase
Acyl-CoA desaturase
FXR
SGLT-1
Glucose-6-phosphatase

G-protein bile acid receptor 1

Cellular Assay

iPSC derived [-cells
(GCK mutant)

Genetic/Induced Animal Model

4

NOD mouse
Ob/Ob mouse
db/db mouse

KK mouse

Nagoya-Shibata-Yasuda
(NSY) mouse
Streptozocin-treated
mouse

Alloxan-treated mouse

BB rat
Zucker fa/fa rat

Goto Kakizaki (GK) rat

Otsuka Long-Evans
Tokushima fatty (OLETF) rat

Streptozocin-treated rat
Alloxan-treated rat
Psammomys obesus

Alloxan-treated dog

Clinical Trial

Type 1 diabetes
(E10)

Type 2 diabetes
(E11)

Gestational
diabetes (024)

CF-related
diabetes

Glucocorticoid-
related diabetes

Maturity onset-diabetes
of the young - MODY 2



Compounds & Bioassays in ChEMBL
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Thrombin inhibition

Ki=4.5 nM
ED,=230 nM
PTT (partial

thromboplastin time)




ChEMBL Assays as a Graph

Assay 3
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EGFR Signaling Pathway

degradation recycling

ErbB
family

endocytosis

MAPK cascade

Ca signaling
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EGFR Assay Cascades From ChEMBL

Assay Network for EGFR pathway inhibitors

in-vivo e in-vivo in-vivo
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EGFR Assay Cascades from ChEMBL

Physicochemical properties for cSrc EGFR pathway inhibitors
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Extraction & Curation of PK Data

Bioequivalence & Bioavailability

Bioavailability of a New Generic Formulat
Tablets Versus Cll\lc‘r in Healthy Male Ad
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Imatinib Polypharmacology Spectra
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Kinase Inhibitor Polypharmacology
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Imatinib Pharmacokinetics
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