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Web-based application to highlight possible promiscuous compounds from
PubChem database.
Chemical Reactivity and Biological Promiscuity

Abstract:

Currently, computational chemistry and chemoinformatics have reached a high level of
development and complexity allowing them to provide the proper tools that can be successfully
employed in the discovery of new lead structures with high affinity towards the biological target of
interest and good biodisponibility properties. The next step in the process is leads optimization to
drugs.

Regarding the theme's competence domain, this grant proposal belongs to the field of rational
drug design. Careful study of main stream publications published in the field from the last decade,
has laid stress on the lack of thoroughly analyses which could explain the biological promiscuity
of compounds (active in multiple assays and against different targets), main source of false hits
in high throughput screening (HTS). In the framework of the project, we are planning to perform
a retrospective analysis of the active compounds published in Pubchem. The main motivation of
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the analysis is to evaluate compound's promiscuity through biological results and to establish a
correlation between the biological behavior of a compound and its chemical reactivity. The later
property is estimated with the help of reactivity indexes. The outcome of this analysis will be a list
of compounds which should be avoided in the future from the list of compounds annotated as
active from primary screening outcome. This list will be published on a website which will be
created by us.

The main goal:

This proposal uses the computational chemistry methods to test the hypothesis that electrophile
compounds and free radical generators are the major source of false positive results in high-
throughput screening (HTS). This technique is one of the most utilized and expensive approach
which has been used in the pharmaceutical industry to identify bioactive molecules. For this
reason, the recognition and detection of false active compounds in early stages of the new drugs
design will substantially accelerate the discovery process, allowing the subsequent efforts to be
guided on the development of true active compounds against the pharmacological target of
interest.

Objectives:

1. To evaluate if compounds which are annotated active in different types of biological assays
have an electrophile or redox character, showing an increased reactivity and being a
potential source of false active compounds in subsequent screenings.

2. To develop and establish the working methodology so that the best models that correlate
the biological promiscuity with chemical reactivity will be built and selected.

Current state of research:

Scientific report of the research activity for 2010: Report

Scientific report of the research activity for 2011: Report

Scientific report of the research activity for July — December 2013: Report
Scientific report of the research activity for January — July 2014: Report
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