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Heterogeneous data sources represent a major challenge in pharmacological research. Gathering all publicly available
information for a molecule requires numerous different database requests. Hence, it increases research costs and limits
throughput. Over the last two years, the Open PHACTS Discovery Platform1 has been developed as a centralized repository,
integrating pharmacological data from a variety of information resources and providing tools and services to query these
integrated data. One of these services is the ChemBioNavigator2 (CBN), a web application allowing to navigate the chem-bio
space with a focus on small molecules and their targets.

The ChemBioNavigator
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The CBN comprises of three areas:
1. The compound panel providing general information and
physico-chemical details of a compound as well as available
assay data. Similarity and substructure searches for the
selected compound can be initiated from here.
2. The drawing area with different visualization modes: A
cloud view, where the compounds are drawn as dots sorted
by physicochemical properties, a table view showing the
molecules structure diagrams and a cover flow view showing
single structure diagrams.
3. The target panel gives information about a selected target. A
search for compounds, which are active against the selected
target.

Architecture
The architecture of the CBN is designed around a Ruby on Rails
web-application server, connecting the different parts of the
application. Next to the task of serving the webpages, the Rails
server also handles the remote OPS queries, connects to the
local database as well as manages the so-called background
engine, responsible for the initialization and validation of
compounds.
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O=C(O)C(c1ccc(cc1)CC(C)C)C
O=C(O)C(c1ccc(cc1)CC2CCC2)C
O=C(O)[C@@H](c1ccc(cc1)CC(C)C)C
O=C(O)C(c1ccc(cc1)CC2CC2)C
O=C(O)[C@@H](c1ccccc1)C
O=C(O)C(c1cc(ccc1)CC(c2ccccc2)C)C
O=C(O)C(c1ccc(cc1)CC2CCCCC2)C
O=C(O)C(c1ccccc1)C(c2ccccc2)c3ccccc3
O=C(O)C(c1cc(ccc1)CC)C
O=C(O)C(c1cc(ccc1)CCCC)C
O=C(O)C(c1ccc(cc1)C(CC)C)C
[O-]C(=O)C(c1ccccc1)CC([O-])=O
O=C(O)C(c1cc(ccc1)C(CC)CC)C
O=C(O)C(c1ccc(cc1)CC2CCCC2)C
O=C(O)C(c1ccc(cc1)C(C)C)C
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Following an application-oriented approach, the Open PHACTS project started with the definition
of prioritized research questions3, most of which can only be answered by accessing multiple data
sources in the web. The development of the platform as well as the services has been guided by
these questions. In order to cover as many high prioritized questions (concerning small ligands and
their targets) as possible, the CBN incorporates different workflows.
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Start with a single compound name or a SMILES and
extension of the molecule set by related compounds:
a)a Find target via assay data and load all compounds
from OPS, which are active against this target
b Start a similarity search
b)
c)c Define a substructure and start a substructure
search
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Start with target name:
The CBN loads the target
information from OPS. In
the mean time all active
compounds are loaded in
the CBN.

App
Framework

Core Platform

Result DB

The OPS Data Cache (Triple Store) contains triples
generated from various data sources. It is
permanently updated and extended by new
(public and commercial) data.
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Start with a set of SMILES
or a SD file:
The given compounds are
initialized by NAOMI and
annotated with data from
the OPS.
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Storing the results:
Compound sets can be
either exported in
different file formats or
the session can be stored .

Open PHACTS discovery platform
Open PHACTS
Explorer

Data Sources

SDF

VoID

VoID

Nanopub

Nanopub

Db
Commercial

Db
User
Annotations

Data
Import

The platform consists of 6 classes of components:
1. Data Sources - these provide the underlying data
2. Linked Data Cache - this manages the integration
and querying across multiple data sources
3. Domain Specific Functions/Services - these provide
domain specific functions for comparison or
analysis that can be called by the LinkedData cache
4. Identity Resolution Service - this maps a particular
identifiers (either uris or terms) to other identifiers
(uris or terms)
5. Mapping Providers/Curation - repositories of
mappings and interfaces to manage and create
those mappings
6. User Interfaces
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