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            Abstract
Small molecules are usually compared by their chemical structure, but there is no unified analytic framework for representing and comparing their biological activity. We present the Chemical Checker (CC), which provides processed, harmonized and integrated bioactivity data on ~800,000 small molecules. The CC divides data into five levels of increasing complexity, from the chemical properties of compounds to their clinical outcomes. In between, it includes targets, off-targets, networks and cell-level information, such as omics data, growth inhibition and morphology. Bioactivity data are expressed in a vector format, extending the concept of chemical similarity to similarity between bioactivity signatures. We show how CC signatures can aid drug discovery tasks, including target identification and library characterization. We also demonstrate the discovery of compounds that reverse and mimic biological signatures of disease models and genetic perturbations in cases that could not be addressed using chemical information alone. Overall, the CC signatures facilitate the conversion of bioactivity data to a format that is readily amenable to machine learning methods.
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                    Fig. 1: CC statistics.[image: ]


Fig. 2: CC signatures visualized.[image: ]


Fig. 3: Characterization of compound collections with the CC.[image: ]


Fig. 4: Signature reversion of Alzheimer’s disease-specific transcriptional profiles.[image: ]


Fig. 5: Discovery of chemical analogs of biologics.[image: ]


Fig. 6: Representation of the CCweb resource.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Feature importance correlation from machine learning indicates functional relationships between proteins and similar compound binding characteristics
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 July 2021
                                    

                                

                                Raquel Rodríguez-Pérez & Jürgen Bajorath

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Connecting omics signatures and revealing biological mechanisms with iLINCS
                                        
                                    

                                    
                                        Article
                                         Open access
                                         09 August 2022
                                    

                                

                                Marcin Pilarczyk, Mehdi Fazel-Najafabadi, … Mario Medvedovic

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Predicting compound activity from phenotypic profiles and chemical structures
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 April 2023
                                    

                                

                                Nikita Moshkov, Tim Becker, … Juan C. Caicedo

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Data availability

              
              All gene expression signatures have been deposited in the GEO (GSE137202).

            

Code availability

              
              To facilitate access to our data, we built a web-based resource (https://chemicalchecker.org), which includes all the bioactivity signatures in HDF5 format and the full code of the CC resource.
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