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            Abstract
High-throughput screening (HTS) has been postulated in several quarters to be a contributory factor to the decline in productivity in the pharmaceutical industry. Moreover, it has been blamed for stifling the creativity that drug discovery demands. In this article, we aim to dispel these myths and present the case for the use of HTS as part of a proven scientific tool kit, the wider use of which is essential for the discovery of new chemotypes.
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                    Figure 1: Examples of high-throughput screening in drug discovery.[image: ]


Figure 2: Size of corporate screening collections over time.[image: ]


Figure 3: Comparison of average molecular mass and clogP of leads identified in 2009 by HTS or other strategies in three pharmaceutical companies.[image: ]
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Glossary
	Cell-based luciferase reporter screen
	
                  A popular reporter gene assay that uses a luciferase gene to detect metabolites (for example, cyclic AMP levels) or changes in expression of a gene of interest.

                
	Chemical space
	
                  The space spanned by all energetically stable stoichiometric combinations of electrons, atomic nuclei and topologies in molecules. It is calculated to contain up to 1 Ã— 1060 distinct molecules. Drug-like space may contain up to 1 Ã— 1030 molecules.

                
	clogP
	
                  The calculated logarithm of the partition coefficient between n-octanol and water for a given compound. This parameter is an estimation of the lipophilicity of the compound.

                
	Combinatorial chemistry
	
                  Rapid and parallel synthesis of large collections of compounds to facilitate the identification of new active compounds for drug targets by high-throughput screening techniques.

                
	Constrained optimization
	
                  The process of finding the most favourable condition that satisfies all conditions (or constraints) that frame the problem.

                
	Drug-like properties
	
                  Sharing certain characteristics â€” such as size, shape and solubility in water and organic solvents â€” with other molecules that act in the same way as drugs. Lipinski's rule of five provides a commonly used definition of these properties for oral drugs.

                
	eADMET
	
                  Computational models designed to predict the ADMET (absorption, distribution, metabolism, excretion and toxicity) of molecules.

                
	Fragment screening
	
                  The identification of bioactive substances by screening small-molecule fragments (<300 Da). It requires high-resolution structural techniques to guide the optimization of weak efficient hits into leads.

                
	Lead-like properties
	
                  Sharing certain characteristics â€” such as size, shape and solubility in water and organic solvents â€” with other molecules that act as precursors of drugs (leads). Lead-likeness is typically associated with small size (molecular mass <400 Da) and low lipophilicity (clogP <4).

                
	Plate pattern recognition algorithms
	
                  Microtitre plates may suffer from heterogeneous temperature, air flow, reader and liquid handler bias, and so on, leading to systematic assay errors that need to be detected and corrected by ad hoc algorithms.

                
	Phenotypic cell-based screen
	
                  A screen based on whole cells that measures an observable change in cell physiology or morphology in the presence of active compounds. Phenotypic assays cannot distinguish direct compound interactions with the specific targets or signalling pathways in the cell.

                
	Structureâ€“activity relationship
	
                  Correlations that are constructed between the features of chemical structures in a set of candidate compounds and parameters of biological activity, such as potency, selectivity and toxicity.

                
	Structure-based design
	
                  The use of three-dimensional structural information and molecular-modelling techniques to design a series of possible pharmacological modulators that can, for example, block an active site of an enzyme.

                
	Target focused selection
	
                  The selection of chemical compounds that are related to either known ligands of a target or to the target class of interest.

                
	Virtual screening
	
                  The selection of potential bioactive substances from a much larger list of candidate molecules using in silico models typically based on known structures and/or ligands of the target of interest.

                
	Zâ€² trend monitoring
	
                  Zâ€² is a relative indication of the separation of the signal and background controls and is widely used in high-throughput screening (HTS) to assess the quality of an assay. Every microtitre plate in a run will exhibit a distinct Zâ€² value and monitoring its trends in a campaign is a standard quality control practice.
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