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information technology services,
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Life Sciences Practice

The Life Sciences Practice helps
companies in pharmaceutical,
biotechnology and related industries
leverage information technology to drive
productivity across their business
processes. Through custom designed
solutions, the LS Practice partners clients
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investments in discovery, development,
manufacturing, sales and marketing, core
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Summary

Predictive identification of ligands through data mining

Identification of a new ligand that binds to an active site in a protein is an experimentally and

computationally challenging process of screening through a large database of chemical

compounds. It is envisaged that the process of predictive identification of ligands would help to

quickly shortlist potential compounds, thereby reducing the time for lead identification. Ligand

hits are arrived by searching for the best scoring ligands based on force-field values of the

constituent atoms present in the ligand molecule.

Background

The ligand molecule binds to the active site of a
protein, subject to various physical, chemical and
conformational properties. Ligands are classified
based on their binding to the active site of a family
of proteins. For identifying a new ligand that binds
to the protein active site, a researcher has to
potentially screen through a huge database of
the

compounds that have to be selected should be

chemical compounds. This means
screened by techniques like visualization and then
experimented upon for determining the binding
capability of the compound. This is a time
consuming process and the probability of failure

is very high.

The Solution

This problem can be addressed by following a
process of predictive identification of potential
ligands through a high throughput matching and

analysis process.

Enormous amounts of data is available in the
literature regarding families of small molecules
(chemicals/ligands) that bind to a particular target.

The literature also contains qualitative &

quantitative data about their systematic SAR
(Structure-Activity Relationship). The knowledge
hidden in such data can be used as a predictive

aid in the ligand identification process.

The ligand molecules map into the active site of
the protein, subject to various physical, chemical
and conformational properties. The atomic level
mapping of properties such as hybridization,
nature of the chemical atom, partial charge and
van der Waals radius are derived from the
standard libraries for force-field values of the

constituent atoms of the ligand molecule.

Patterns can be identified within the family of
ligands in terms of these properties. Profiles are
generated using a suitable modeling technique
(an appropriately chosen statistical method) for
the compounds of the family. The profile is then
used to search the chemical database.
The resultant compounds are ranked based on
a scoring technique and given to the user. These
are the best matching compounds from the
chemical database that have a high probability to

bind with the active site in the protein.

The MDL's ACD (Available Chemicals Directory) -
a structure-searchable database, provides

information for over 350,000 chemicals and over
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