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Abstract: 
  Today, high-throughput screening (HTS) has become the standard procedure to test large 
libraries of compounds against biological targets in early-stage drug and agrochemical discovery. 
It is now recognized that HTS results are heavily affected by errors due to physico-chemical and 
biological properties of the molecules embedded in the screening libraries. Such compounds 
interfere with the assays signal-detection method (fluorescent and reactive compounds, luciferase 
inhibitors) or form functional aggregates in the assay medium. Consequently, nonspecific or 
apparent activity against various, unrelated proteins in many HTS assays, generate false-positive 
results. The aim of this project is to develop a comprehensive methodology to predict promiscuous 
compounds (frequent hitters, FHs). In this endeavor we will use PubChem Bioassay (>1 million 
assays), a series of molecular/fragmental descriptors and state-of-the-art modelling algorithms to 
explore prediction models for highly reactive compounds, fluorescent compounds, luciferase 
inhibitors and functional aggregators. The most efficient models will establish a first integrative 
approach to predict FHs, which will further assist decision-making in HTS and accelerate chemical 
developments. Thus, the current project offers an unprecedented, systematic exploration of the 
limits of current-state cheminformatics tools to pursue the prediction of FHs. 
Aim: To provide an innovative methodology for the early recognition of frequent hitters (FHs) in 
HTS libraries, by addressing the major known problems, i.e., fluorescence, luciferase inhibition, 
high reactivity and functional aggregation.  
 
Objectives: 

1. Data sets for FH modeling. 
2. Prediction model for luciferase modulators. 
3. Prediction model for fluorescent compounds. 
4. Prediction model for highly reactive compounds. 



5. Prediction model for colloidal aggregates. 
6. Integrative methodology for FH prediction. 
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Software development 

• MPP, Molecular Promiscuity Predictor – free application available on the project page, 
(http://chembioinf.ro/en/Grants/) 
used for the prediction of compounds with false-positive potential in high volume 
biological testing (HTS) and/or nonselective / nonspecific. 

 
Human resource training within the project 

• Supporting the PhD candidate Mioc Marius Nicolae in the preparation and elaboration 
of his PhD thesis titled: "Design, synthesis and evaluation of new bioactive compounds, 
potential drugs for signaling pathways active in colon cancer" publicly presented on 
30.08.2017 at IOD - Institutul de Chimie Timişoara al Academiei Române. 
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