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1.1.1.1. IntroductionIntroductionIntroductionIntroduction    

 
One of the key points in standardization of the HTS procedures is the definition of 
a work plan, including the period from reception of the chemical library to be 
evaluated to communication of the results (Inglese et al., Nat Chem Biol. 2007; 
3:438-41). A general example of such a work plan is shown in Figure 1. 
 

Compound reception

Compound dilution and dispensing into assay plates

Biological reagents addition and incubation 

Stopping reaction and effect/binding quantification 

Automated data import and analysis 

Quality control

Hit confirmation and IC50/Ki calculation 

Data report 

H
T

S

Aliquotation and storage

 
Figure 1: Flow diagram of the steps involved in HTS surveys. 

 
In public-private collaborations in the field of drug discovery it is essential to have 
available standards that enable use of a common language for exchange of 
protocol data, molecules, hits, leads and candidates.   
 
High Throughput Screening (HTS) of chemical libraries is a standard method of 
identifying new hits in drug discovery procedures. However, because of the wide 
diversity of the multiple components of HTS (biological assay, format of the assay, 
nature of the library, dispensing methods, detection instrumentation, data 
analysis algorithms...), standardized operating procedures and strict quality 
control methods are required. 
 
Prior to carrying out HTS, the minituraized and automatized assays must be 
validated. Such validation comprises several steps in which the different 
experimental conditions are established. By way of example, validation of a 
radioligand binding study involves the following steps: 
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o Protein linearity study: carried out to establish the amount of protein to use 
at each experimental point, compromising between the optimal specific 
signal and amount of protein. 

o Saturation study: the radioligand used in the assays is validated by 
checking that the affinity values obtained are consistent with those 
reported in the bibliography for this radioligand acting at the target under 
study.  

o Calibration studies: concentration-response curves are elaborated for 
standard compounds with known affinity for the target under study, and 
the values obtained are compared with those reported in the relevant 
literature.  

o Vehicle tolerance studies: concentration-response curves are constructed 
for the solvent in which the compounds in the chemical library are 
dissolved, with the aim of determining the tolerability of the assay to the 
solvent and thus establishing the dilution protocol to follow during 
execution of the screening procedure. 

o Studies of inter and intra-experimental variability: assays are carried out in 
different plates with known standards, in order to calculate the coefficient 
of variation between the different plates and within the same plate.  

 
As a single determination of each of the compounds in the library is obtained in  
HTS assays (i.e. a single concentration with no replicates), there is a higher 
incidence of false positives and false negatives than in low throughput assays. 
After carrying out the biological assay, the data are therefore subjected to strict 
quality control to minimize the occurrence of false positives and false negatives. 
The quality control procedures include:  
 

o Evaluation of the stability of the signal/noise ratio during the assay.  
o Evaluation of concentrations of compounds of known activity in all of the 

assay plates.  
o Data dispersion controls: the values of Z and Z’ are determined as 

indicators of the data dispersion throughout the assay (Zhang et al., J 
Biomol Screen 1999;4:67-73). 

o Analysis of the distribution of hits: this type of analysis is useful for 
identifying systematic errors throughout the assay. 

 
Once the plates have passed the quality control, the hits obtained are confirmed 
by a second assay in which a single concentration of the hits is evaluated.  Those 
plates in which the variation between the assays is less than 10% are considered 
as validated hits. The affinity of the validated hits for a target to study are 
evaluated by construction of concentration-response curves in which the IC50 and 
the Ki (or one of these) are calculated.   
 
Although standardization of the entire HTS procedure and the different quality 
controls contribute to the rapid and reliable identification of new hits, the 
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procedure would be worthless without correct logistical handling of the 
compounds in the library. This involves the following steps; defined for the project: 
 

o Dissolution of the chemical library in the format required for generating 
plate assays that can be used in HTS, e.g. compounds dissolved in DMSO 
in 96-well plates, with columns 1 and 12 free for insertion of the different 
assay controls.  

o Aliquoting of the chemical library: The number of assays to be carried out 
must be predicted so that there are sufficient numbers of samples 
available for assay during long periods. Aliquoting will avoid subjecting the 
compounds to different cycles of freezing/thawing thus preventing uptake 
of water, which would diminish their solubility and/solubility. 

o Use of suitable recipients for storage: e.g. opaque screw top glass vials for 
powdered compounds and polypropylene plates for compounds in solution.   

o Labelling and location of the compounds: the label must contain the 
information necessary for the identification of compounds and execution 
of the assays. The inclusion of bar codes in the labels will facilitate later 
handling of the plates during the HTS procedure. 

o Storage under suitable conditions: e.g. in the case of powdered 
compounds, protected from light, and in the case of dissolved compounds, 
at -20ºC. 

o Handling of stock solutions: of vital importance for determining the 
remaining amounts of each compound in the chemical library and for 
planning the acquisition/synthesis of new batches of compounds before 
they run out.  Also useful for locating compounds in the storage sites. 

 
 

2.2.2.2. ObjectObjectObjectObjectivesivesivesives    and methodologyand methodologyand methodologyand methodology    

 

The objectiveobjectiveobjectiveobjective is to establish criteria for development, to guarantee the 
transferability of technological innovations that arise from the project to 
businesses. It is hoped that this will promote links between the University and 
businesses and that the researchers’ work will be guided by business-related 
criteria as well as scientific criteria.   

The criteria will be established for the two priority areas of study in the project 
with greatest potential for transfer: 

- Definition of criteria for development of minituarized assays for compound 
evaluation. 

- Definition of criteria for management of compounds for the treatment of 
metabolic illnesses.  

The working methodology methodology methodology methodology will be based on the organization of round table 
meetings and work agreements with businesses and other parties (such as 
intermediaries, business or specialist sector associations, etc.).  
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3.3.3.3.    Results achievedResults achievedResults achievedResults achieved    

 

A conference was organized jointly by the USC partner in the DIOMED project and 
Pharmaindistry, to present and promote the public-private initiatives that are 
being produced in the field of drug discovery at regional, national and 
international levels. The conference was part of the activities of the Galician 
Network for Drug R& D, within the ChemBioGal and DIOMED projects. The 
companies participating were Laboratorios ESTEVE, Laboratorios Almirall, Palau 
Pharma, Oryzon Genomics, BrainCo Biopharma, Progenika Biopharma, Vivia 
Biotech, GalChimia and Janssen Cilag. 

The First Guide to Early Drug Discovery Centres (Preclinical Screening) in Spain, 
promoted by the Spanish Platform for Innovative Medicines, and in which public 
and private institutions have participated was also presented at the conference. It 
is hoped that the guide will be converted into a useful working tool for all those 
involved in drug research. 

Also, regular meetings have also been held with different companies (which the 
partner USC maintain a continuous collaborations in HTS), with the aim of 
defining criteria for developing working methods and protocols for handling 
compounds.  

This information was used to elaborate the following annexes for exchange: 
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ANNEX 1ANNEX 1ANNEX 1ANNEX 1::::  

DEFINITION OF STANDARDS FOR EXCHANGE OF INFORMATION FOR THE 
DEVELOPMENT OF MINIATURIZED ASSAYS FOR EVALUATING COMPOUNDS: 
 

1. The miniaturized is set-up and validated by: 
 

• Fine tuning in the final volume of selected methodologies (inter-
plate standard replication). 

 
•  Library dilution protocol (80 cpds/plate; plate with columns 1 and 

12 empty for quality control points) 
 

•  Minimum volume robotic calibration, trasfer (minimum, maximum, 
air). 

 
•  Inter and intra-experimental variability 

 
•  Solvent interference 

 
•  Signal stability 

 
2. Prior to carrying out the screening campaign, a report is sent to the 

requesting group with details about the fine-tuning and validation of the 
assay. The validation of the assay is discussed with the group and new 
assays are carried out when needed. 

 
3. Once the client’s approval is given, the HTS campaign is undertaken. 
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ANNEX 2:ANNEX 2:ANNEX 2:ANNEX 2:        

DEFINITION OF STANDARDS FOR ASSAYING COMPOUNDS THROUGH HTS, 
QUALITY CONTROL AND REPORT OF RESULTS, FOR DRUG DISCOVERY 
PROGRAMMES, INCLUDING THE TREATMENT OF METABOLIC DISEASES.  
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ANNEX 3:ANNEX 3:ANNEX 3:ANNEX 3:        

EXAMPLE OF DATA REPORT FOR HTS CAMPAIGNS.  
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