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A major challenge in High-Throughput Screening (HTS) studies is given by the presence of frequent-

hitters
2
, which include non-selective compounds and molecules with false positive signals in many 

screens. HTS triaging aims at the identification and the eventual removal of such compounds. False 

positive compounds can be Compounds that Interfere with an Assay Technology (CIATs). CIATs can 

impede research and waste resources by being investigated in follow-up studies. An existing approach 

for CIATs identification is BSF
3
, a structure-independent score based on historical HTS data. 

Furthermore, different substructure filters are available to identify CIATs, the most used nowadays 

being the Pan-Assay Interference Compounds filter (PAINS)
4
. This filter is a set of 480 substructures 

that were derived from a dataset based on a specific assay technology. 

In our study, we developed a machine-learning model to predict CIATs in three assay technologies. 

Experimentally validated CIATs and non-CIATs were collected from the AstraZeneca in-house HTS 

collection. Compounds were represented by their ECFP4 fingerprints and were used to train the 

model. Our model provided successful prediction of CIATs for existing and novel compounds and a 

complementary and wider set of predicted CIATs compared to BSF and to the PAINS substructural 

filters. Our analysis showed the importance of the applicability domain of filtering rules in HTS 

triaging. 
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