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ChEMBL Database

http://www.ebi.ac.uk/chembl

Funded by a Strategic Award from the Wellcome Trust
World’s largest primary source of Open pharmacology/drug
discovery data

— Contains synthetic small molecules, natural products and biologicals
— Strong integration and annotation of chemical and biological data

— OSINT approach to data gathering

— Tight integration with other EBI resources
* Ensembl, 1000 Genomes, UniProt, PDBe, ArrayExpress, Atlas....
— Data sharing agreements in place with key public resources, e.g. PubChem

Open Data — CC-BY-SA licence
Free downloads, secure private searching,...
REST web service API
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Only ~1% of Genome is a Drug Target

The human targets of FDA-approved oral drugs
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The following table lists US Food and Drug Administration (FDA) drug approvals for New Molecular Entities (NMEs) in 2009, 2010, and 2011. Links
are to the corresponding Drug Approval Monographs on the ChEMBL-0g.

Subscribe to the RSS feed to receive new drug approvals =

Browse Drug Approvals

Generic Name Date of Approval

Trade Names ATC Code Drug Monograph
Taliglucerase alfa Elelyso A16AB11 01-May-2012 http://chembl.bl .c0.uk/2012/05/new-drug-approvals-2012-pt-xi.html
http://chembl.bl t.co.uk/2012/05/new-di Is-2012-pt-x-
Avanafi Stendra Not Assigned 27-Apr-2012 ChOM oA TEW-CIUg- 2000V -
avanafil.html
Florbetapir F 18 Amyvid Not Assigned 06-Apr-2012 hitp://chembl.bl .c0.uk/2012/04/new-drug-approvals-2012-pt-ix.html
Peginesatide Omontys Not Assigned 27-Mar-2012
Lucinactant Surfaxin RO7AA30 06-Mar-2012 http://chembl.bl t.co.uk/2012/03/new-drug-approvals-2012-pt-vii.html
Tafluprost Zioptan SO1EEQ5 13-Feb-2012 http://chembl.bl t.com/2012/02/new-drug-approvals-2012-pt-vi.html
o Kalydeco ROTAX02 31-Jan-2012 http://chembl.blogspot. corn/?O12/02/new drug-approvals-2012-pt-v
E— ivacaftor.html
Vismodegib Erivedge Not Assigned 31-Jan-2012 http://chembl.blogs pot.comy2012/02/new-drug-approvals-2012-pt-ii. html
Axitinib Inlyta LO1XE17 27-Jan-2012
Ingenol Mebutate Picato Not Assigned 23-Jan-2012
Glucarpidase Voraxaze VO3AF08 17-Jan-2012 http://chembl.blogs pot.com/2012/01/new-drug-approvals-2012-pt-i.html
Asparaginase
Erwinia Erwinaze LO1XX02 18-Nov-2011 http://chembl.bl t.comy2011/11/new-drug-approvals-2011-pt-xxxi.html
chrysanthemi
Afiibercept Eylea SO01LADS 18-Nov-2011 http://chembl.bl t.com/2011/11/new-drug-approvals-2011-pt-xxx.html
Ruxolitinib 5
- - Jakafi LO1XE18 16-Nov-2011 htto://chembl.bloas pot.com/2011/11/new-drug-approvals-2011-pt-xxix. html
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FDA Approved Drugs
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Affinity of Drugs for their ‘Targets’

K., Ky, 1Co, ECsp, & PA, endpoints for drugs against their “efficacy targets’
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Number at Phase

Clinical Candidates

* Collection of clinical development candidates
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— Contains ~12,000 2-D structures/sequences

e Estimated size ~35-45,000 compounds

Clinical Phase protein kinase inhibitors

Highest Reported Development Phase (4 = launched)

3 2 1

— Work in progress

* e.g. Protein kinases, 393 distinct clinical candidates

Targets of Protein Kinase Inhibitors

Clinical kinase inhibitors 30-12-07
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Different Types of Drugs

Drugs launched in US in 2011

Drugs entering late stage development in 2011

® Synthetic Small molelcule @ Natural Product derived ® Synthetic Small molelcule @ Natural Product derived
® mab @ Enzyme ® mab @ Enzyme

Protein Peptide Protein Peptide
& Cell Oligonucleotide @ Cell & Oligonucleotide

® Inorganic
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Pharma Industry Productivity

16 Drugs/100,000 compounds

- 64 USANs/100,000 compounds Large Pharma needs on
70 :
~ average to synthesize and
. test ~250,000 compounds
>0 for each launched drug
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File registration number range
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Patent and Publication Lag
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Clinical Candidates
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What Is the ChEMBL Data?

2452 J. Med. Chem. 2002, 45, 24322453

Design of Selective Thrombin Inhibitors Based on the (R)-Phe-Pro-Arg
Sequence

John C. Danilewicz,”* Stuart M. Abel.! Alan D. Brown,” Paul V. Fish,** Edward Hawkeswood,”
Stephen J llulland Keith James," Andrew B. McElroy,” John Overington,* Michael J. Powling, and
David J. Rance

Departments of Discovery Chemistry, Drug Metabolism, Discovery Biclogy, and Molecular Informatics Structure and Design,
Phizer Global Rescarch and Development, Sardwich, Kent CT13 9NJ, United Kingdom

Reveived December 21, 2001

Potent and selective inhibators of thrombin were sought based on the (R)-Phe-Pro-Arg sequence.

The objective was to generate similar binding interactions to those achieved by potent

competitive inhibitors of the argatroban type, so eliminating the need for covalent interaction

with the catalytic serine function, as utilized by aldehyde and boronie acid type inhibitors.

Improving the S, subsite interaction by substitution of arginine with a 4-alkoxybenzamidine

residue provided potent lead 2 (K = 0.37 nM). Though an amide bond, which H-bonds to the

active site, 18 lost, modeling indicated that a new H-bond 15 generated between the alkoxy

oxygen atom and the catalytic Ser-195 hydroxyl group. Substitution of the benzamidine system

by l-amidinopiperidine then gave compound 4, which provided a further gain in selectivity

over trypsin. However, previous work had shown that these compounds were likely to be too

Iipophilic (Log D +0.4 and +0.2, respectively) and to suffer rapid hepatic extraction, presumably

via biliary elimination. Accordingly. both proved short-acting when administered intravenously

1o rats and showed poor activity when given intraduodenally. The aim was then w reduce

lipophilicity below a log D of —1.2, which in & previously reported series had been effective in

preventing rapid clearance. [t was anticipated that compounds of this type would rely on the

cation selective paracellular route of absorption from the gastromntestunal tract. Potent polar

analogues with selectvity > 1000 over trypsin were obtained. The best in vivo activily was

shown by compound 12. However, in the final analysis, its oral bioavilability proved poor,

relative o analogues with similar physicochemical properties derived from argatroban,

consistent with the hypothesis that molecular shape is an additonal important determinant

of paracellular absorption.

Introduction basic P; side chain pack together to interact with the

hydrophobic ) site.’”’ Napsagatran (Ro 46.6240),

developed by Hilpert et al.” though having a more

complex P, residue, can nevertheless be viewed as

belonging to this group. The only intersction with the

catalytic serine residue is via a hydrogen bond to the
carboxylate in both arg bisn and

ran. Unfortunately, none of these compoumnds i n urally

active due to either poor sbsorption from the gas-

trointestinal tract andfor rupid clearance via the bile.*¥

A second inhibitor type is based on the substrate-

derived irmeversible chl hyl ketone inhibitor PPACK

and includes compounds such as DuP-714"%" and

efegatran (GYKI-14 766)."% These compounds interact

The search for potent selective and orally active
thrombin inhibitors has gathered momentum in recent
years.! Thrombin is the last in a cascade of trypsin-like
plasma serine proteases, which by catalyzing the con-
version of fibrinogen to fibrin, activation of FXII and
mducmg pl.u.ulrl .Qgr:bahon Ls a key enzyme in hae-

and for The inhibition of a
single enzyme in the cascade, and in particular throm-
bin, has been an attractive goal in that it could also
provide superior antithrombotic therapy by increasing
efficacy and safety as compared lo hcp.xrm .md the

ins. Additionally, by ¥ size
small the opportunity exists for oblammb oral active

Publicason Date (Web): May 11,2002 | doi: H0.M215m01 11338

Dowaloaded by WELLOOME TRUST SANGER INST 2 Septesher 8, 2009 | hope/ ‘pubs acs e

ity.

Two small molecular weight inhibitor types are
emerging as structure - activity relationships are ex-
plored. The first is of the argatroban’ and NAPAP' type
(Chart 1), where lipophilic groups on either side of the

* To whom should be add, L Tel: 44 130s
634580, Fax: 44 1304 656433, Email: paul_fah®sandwach plicer.com.
" Senlor author,
* Department of Discovery Chemistry
! Department of Drug Metabolism.
Department of Discovery Biokgy.
4 Molecular Informatics Structure and Design.

covalently with the hydroxyl group of the catalytic
serine residue. The neighboring proline ring and (R)-
Phe side chain cooperate to fill the S; site in a similar
fashion as the two distal lipophilic groups of the first
series.” Though oral activity has been claimed for these
compounds, we were concerned that high enzyme su:
lectivity might not be obtainable when sub
affinity is derived by interacting covalently with the
ubiquitous active site serine function. In the case of
aldehyde type inhibitors, there is also the potential
problem of achieving adequate optical and chemical
stability.

10.10215m011133d CCC: $22.00  © 2002 American Chemical Society
Published on Web 051 1/2002
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ChEMBL Target Types

Protein Protein complex Protein family Nucleic Acid

e.g. Muscarinic receptors e.g. DNA

Sub-cellular fraction Organism

e.g. HEK293 cells e.g. Trachea e.g. Mitochondria e.g. Drosophila
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Spreadsheet Views

ChEMBLdb ?
4 er = ) |+ 0 hups:/ /www.ebi.ac.uk/chembldb/index.php/compound/results/1/chemblid/asc/tab/substructure E ¢ | (Q~ Google A A

Can't Updat...ommunities ChEMBL ChEMBL-og Twitter Google+ Citations Analytics Facebook Linkedin F1000 Wikipedia PubMed BioMedBridges Science(5)Y EBIY Computing¥ »

EMBL-EBI . Find Terms of Use | Privacy | Cookies

Databases Research Training Industry About Us Help Site Index [ &

EBI > Databases > Small Molecules > ChEMBL Datal

h > Results

e > Compoun

ChEMBL & &

*,, s+ ChEMBL Compound Search Results: 5055 Hits () 1234568Nexti[End] | piease select.... :
e
ChEMBLdb
Parent Passes
L . R . #Ro5, #Rotatablg Med Chemn
ChEMBL-NTD @ Compound 4 Synonymd M_ol R4 ALogP® PSAS HBAS HBD#% vio. ¥ R Rule o Friendly ACD_APKA ACD_BPKA ACD_LOGP ACD_LOGE
Weight Three
Kinase SARfari
GPCR SARfari [/ N\>
DrugEBllity Ho oM.
~ I 295.2 3.7 71.2 4 2 0 2 No Yes 5.415 3.773 1.632
ChEMBL Group HO” SN :
Downloads :
Web Services CHEMBL100999
FAQ
ChEMBLdb Statistics o A I
~3 =
« DB: ChEMBL 13 ~ <\,\mr { J 290.1 1.38 66.5 4 2 0 2 No Yes 13.218 6.348 1.104 1.029
3 - N
= Targets: 8,845
= Compound records:
1,296,266 CHEMBL1019
= Distinct compounds:
1,143,682 |
= Activities: 6,833,068 5
* Publications: 44,682 Y
~ 2 310.3 2.56 110.4 6 3 0 3 No Yes 12.431 8.74 3.431 2.896
ChEMBL Blog
= New Drug Approvals CHEMBL 103363
2012 - Pt. XlI- _
pertuzumab Chiral
Perjeta™
= Drug Side Effect " |
Prediction and ) @ '\NTNJ:IO 299.4 274 56.3 5 1 0 4 No Yes 2.86 3.757 3.757
Validation >
1
CHEMBL 104011
Chiral

" 1
R ° 303.4 1.76 76.5 6 2 0 4 No Y 2.86 1.999 1.999
¥ O XX =



Ligand Efficiency

CHEMBL3078 Target Report Card
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Allosteric Regulators

e Allosteric drugs can have some advantages over
orthosteric drugs

— Selectivity

— Orthosteric site may be undruggable

Allosteric/Orthosteric sites for GPCRs

Nature Reviews | Drug Discovery
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The ChEMBL-og - Open Data For Drug Discovery

The news, progress, whereabouts, and ephemera from the Computational Chemical
Biology group at the EMBL-EBI.

ChEMBL database
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ABOUT CHEMBL

The ChEMBL-og covers the
activities of the Computational
Chemical Biology Group at the
EMBL-EBI in Hinxton. Our
interests cover Drug
Discovery, Computational
Chemical Biology,
Chemogenomics,
Chemoinformatics,
Bioinformatics, Structural
Biology, Pharmacogenomics,
Open Data, Knowledge
Management, Semantic Web,
and Data Integration and
include...

* ChEMBLdD - a drug discovery

SAR and bioactivity
database.

« SARfari - a sequence,
binding site, structure, SAR
integration platform.
DrugkBIlity - Drug target
annotation & prioritisation.

ChEMBL-NTD

GPCR SARfari

Kinase SARfari

DrugEBlIlity ADMET SARfari

SATURDAY, 15 SEPTEMBER 2012

Query Privacy in ChREMBL

We have been asked several times for all the user-generated queries of ChEMBL - i.e. the structures sketched in to the
interface that are then searched against the database. We will not (and in fact, physically can't) share these. Sorry. It is
against both our institutional privacy policy, and standard Terms of Use, and also we've engineered the app to avoid us
'storing' any of this information where at all possible (e.g. in avoiding /tmp type fluff, minimizing residency time in caches,
etc.).

There are clearly some advantages in pooling or analysing website search data - it highlights interesting trends, something
becoming more interesting to a user community can spot emerging events, etc. It can alert to flu outbreaks (there was a
Science paper from google on this, don't have the reference handy though - you may be able to find it with google
though..... ). There is a huge interest in many sites that | use in tracking and analysing query terms and usage patterns, and
in some contexts this is just the thing to do - like when ebay teases me (and surely of all the tortured obsessive souls on the
planet, it is just me and me alone) with a rare phosphor or perforation machin variant | don't have.

The types of query that people perform can clearly also be used to develop ways of improving a website, or specifically the



