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Due to the rise of machine learning technology over the last decade, Cheminformatics and 
Computational Molecular Design play an increasing role in modern, early-phase drug discovery. 
While many machine learning methods are applicable in many application fields including chemistry 
and structural biology, the pre-processing of data for training and validation as well as post-
processing of results for connecting to real-world chemistry often require highly specialized 
algorithmic solutions. In this talk we will focus on two research directions, structure-based molecular 
design and chemical space search. 
In structure-based design, the reliable prediction of binding affinities remains the key challenge 
despite several decades of research. A significant portion of the difficulties can be attributed to the 
data situation. For many machine learning methods, the amount, quantity and quality of protein-
ligand complexes with associated bioactivity data is insufficient. We will present a pipeline which 
automatically crosslinks PDB and ChEMBL data based on their original data content, namely 
sequences and small molecules structures, and will showcase why atomistic detail is important in 
this process [1,2]. 
Chemical fragment spaces form the data infrastructure enabling large make-on-demand compound 
catalogs like Enamine REAL Space, SAVI Space as well as tailor-made combinatorial inhouse 
spaces like BICLAIM [3-5]. Today, most pharmaceutical research activities build on these resources, 
simply because they allow to decouple synthetic accessibility from computational molecular design. 
Over the past decade, we developed a complete infrastructure for managing and searching chemical 
fragment spaces covering 2D and 3D approaches. In the second half of the talk, more recent 
developments towards space analytics and integrated search protocols will be presented [6,7].   
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