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Supplementary Table 1 | The differences between ligand and drug discovery  

 

This is an extended version of the figure in Box 1 in the main article. It illustrates that for ligand 

discovery, only a subset of parameters are considered compared to drug discovery. 

 

 

  



 

 

 

Supplementary Figure 1 | Illustration of the mental gap between experimental scientists and 

computer scientists when creating and using predictive models in drug discovery. The area of drug 

metabolism and pharmacokinetics (DMPK) has been chosen in this illustration, since it reaches far into 

the in vivo domain of the data generated (which is heavily conditional), and hence often poses 

problems for people from other domains to understand appropriately to arrive at fit-for-use models 

in a given practical situation. ADME, absorption, distribution, metabolism, excretion. Adapted with 

permission from REF. 1). 

 

  



 

 

 

 

 

 

Supplementary Figure 2 | Illustration of the pitfalls of ‘Explainable AI’ (XAI) in the domain of 

chemical datasets. In the selected study2, a dataset of bitter compounds and non-bitter compounds 

was compiled (examples of bitter compounds are shown on the left), and structures were represented 

in circular fingerprint format. Subsequently, the information gain associated with features with 

respect to their ability to discriminate between both classes was calculated, and the highest-ranked 

features characteristic for the bitter class are shown on the right. It can be seen that features selected 

to be characteristic for bitterness by the feature selection criterion were found to represent parts of 

sugar rings, which does not represent a sufficient mechanistic rationale for the observed compound 

property. Rather, this represents a confounding factor of the underlying dataset, given that natural 

products are frequently glycosylated3 as well as bitter. While the selection of spurious features might 

be obvious in this case, a similar situation is very often encountered in chemical datasets, given the 

various biases present in the data (such as synthesis bias, analogue bias, confirmation bias and project 

bias), where the confounding effect of the bias in the data used is often more difficult to detect. (It 

should be noted that sugar rings can indeed contribute to the bioactivity of natural products4 and 

‘bitter sugars’ are indeed able to bind to bitter receptors5 and hence the above relationship is not 

necessarily wrong in every single case. However, attributing bitterness of natural products to the 

presence of sugar rings in molecules cannot be seen as a sufficient explanation of this property.)  
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