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DESCRIPTION OF SERVICES

The ChEMBL group develops and manages the EBI’s database of bioactive, drug-like small molecules, which contains two-
dimensional structures, calculated properties and abstracted bioactivities such as binding constants, pharmacology and
ADMET data. ChEMBL data are abstracted and curated from the primary scientific literature, and cover a significant fraction
of the structure-activity relationship and discovery of modern drugs. 2010 marked the first full year of staffing for the group,
and has seen a number of milestones for the ChEMBL resource. Its first public release - in January 2010 - achieved broad
coverage in the press and was extremely well received by the scientific community. The data is widely accessed via the web
interface and via download of the entire database for local searching, and advanced tools developed by the ChEMBL team for
interactive filtering and data selection provide added value to users.

SUMMARY OF PROGRESS

*  Switched all ChEMBL resources to run under the secure, industry standard https: internet protocol;
*  Established a robust, monthly update cycle for new data;

e Established a mechanism for the rapid upload, archival and searching of deposited datasets;

*  Launched SARfari drug-discovery integration systems;

*  Achieved integration of ChEMBL into other large-scale chemistry resources, including PubChem and the ChemSpider
system of the Royal Society of Chemistry;

e  Started to implement a fully featured and open infrastructure for large-scale scoring of targets for their ‘drugability’;

*  Pursued research activities in two major areas.

MAJOR ACHIEVEMENTS

Usage of the resource, in particular downloads of the data, has been strong and steady. We accompanied the ChEMBL launch
with a series of talks, webinars, on-campus training courses and site visits for local training. Alongside more traditional
approaches to promoting resource awareness, we maintain a group blog to report on progress with the database, new drug
launches and various analyses of the resource.

We switched all ChEMBL resources to run under the secure, industry standard https: internet protocol, ensuring that all traffic
to our services is encrypted and secure. This is a key concern for researchers given the high confidentiality of small molecule
structural data. We also established a robust monthly update cycle for new data, giving the community rapid access to new
chemotype and target information. A network of specialist curators has been engaged to curate key portions of the data (e.g.
ADMET data). During the reporting period the number of data records within ChEMBL grew by more than 50%.

The group established a mechanism for the rapid upload, archival and searching of deposited datasets. This year, three deposited
datasets on whole-cell malaria screening - contributed by GlaxoSmithKline, Novartis and St. Judes - featured ca. 20 000 novel
compounds that are active in a relevant model of malaria infection. A specific portal, ChREMBL-NTD (Neglected Tropical
Diseases), was constructed to serve this important subset of contributed data.

We went live with our SARfari drug discovery integration systems, two of which integrate data for bioassays, phylogenetic
information, three-dimensional structural data and binding-site data for protein kinases and rhodopsin-like G-protein coupled
receptors (GPCRs). In addition, the ChREMBL database began to be widely integrated into other large-scale chemistry resources.
Of particular note is the integration of its chemical structure and bioactivity data into PubChem, as well as compound-level
integration with the ChemSpider system of the Royal Society of Chemistry.

www.ebi.ac.uk/chembl



One of the areas of most immediate application for the data contained within ChEMBL is in the assessment and scoring of
proteins as targets for drug discovery. We have started to implement a fully featured and open infrastructure for large-scale
scoring of targets for their ‘drugability’. The first released component is an analysis of properties of the binding sites for their
suitability to bind drug-like molecules.

We currently have two active research areas. The first is the building of a computational system to analyse functional and
binding data for peptides, and then to propose their optimisation in order to improve pharmaceutical properties, stability,
affinity and selectivity. We published a paper on the analysis of ligand efficiency measures for the content of ChEMBL as well
as a series of similarity maps for natural and unnatural amino acids. This work is funded under the EIPOD scheme, with the
designed peptides planned for synthesis and bioassay in the lab of Maja Koehn (EMBL-Heidelberg).

The second area of research is a comprehensive analysis of ‘tool compounds’ or ‘chemical probes. We have assembled a number
of sets of compounds that are generally considered to be chemical tools, that is, small molecules that are used to probe the
function of specific proteins in either a cell or an in vivo model system. These compounds have been characterised for various
properties (e.g. affinity, molecular size); approaches to predict the affinity variances across model organism species have been
developed (i.e. across rat, mouse, and human orthologues).

We have participated in two significant EU-funded projects: eTox and EU-OPENSCREEN. eTox is an Innovative Medicines
Initiative that aims to build an unprecedented collaborative database of chronic rat-toxicity data and then perform bio-and
chemoinformatic analyses and software development to predict toxicity, thereby improving the productivity of pharmaceutical
discovery. EU-OPENSCREEN is a large-scale infrastructure; EMBL-EBI is involved defining its data-standards (see the
Steinbeck group, page 54) and database design and content (ChEMBL group). This project will provide an open-access and
open-data infrastructure for screening a large compound collection and disseminating the collected data.

FUTURE PLANS

This coming year, we will release the drugability prioritisation and analysis tools, and also populate the database with
biotherapeutic and clinical candidate development data. Also of high priority will be completing integration with core EMBL-
EBI resources such as Ensembl, UniProt, PDBe and ArrayExpress.
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Figure. Representative screen-shot of the ChEMBL database showing flexible querying and powerful anlaysis routines for bioactivity data.





