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In our group, comprising currently a. 22 people, we are using computational tools in order to analyse 

chemical and biological data – in order e.g. to design selective novel drugs (or probes, in chemical biology), 

or to understand the activity of a given drug in a biological system. 

Projects are either focused more on the computational side, or the chemical/biological/interpretation side 

– and this can be agreed on together with the respective student, depending on skills and interest. In any case, 

some background in both chemistry/biology/pharmacology, and experience using/programming computers 

would be desirable. 

The context of our is that a wealth of bioactivity data is available from proprietary as 

well as public data sources, such as ChEMBL (http://www.ebi.ac.uk/chembl/), which 

linking small molecule chemical structures to biological protein targets and 

phenotypic effects (shown in the picture on the right). Based on those data, we can 

now apply novel data mining and statistical algorithms to analyze which kind of 

chemistry is active against which kind of biology. This is important both in a forward 

manner (to design novel molecules with the desired properties), and in a backward 

manner (to explain compound effects, such as adverse drug reactions). 

Three of our current research areas a Part III student could work in (there are many more) are as 

follows: 

1. Predicting the toxicity of drugs, and novel compounds 

The toxicity of drugs is a major reason of failure in drug discovery and development – however, 

computational tools are now at a stage to help anticipate toxicities, such as acute oral toxicity, early on. To 

this end, we have developed methods to combine chemical and biological descriptors, which outperform 

existing algorithms[1]. However, further development is needed to improve predictions, and to understand 

structural features associated with toxicity for future design. 

 

2. Selective drug design 

While efficacy against desired protein targets is associated with on-target activity, activities of a drug 

against other than the intended receptor are often associated with side-effects, which makes the design of 

selective small molecules often desirable. Our group has been working in this area with much success[2], 

and the student is able to also work on the design of novel selective compounds against eg GPCRs, kinases, 

enzymes, or other target classes of current interest. 

 

3. Understanding cellular effects and adverse drug reactions of drugs 

In many cases we observe an effect of a drug on the body, but the mechanism (eg protein target involved) 

is unknown. This is where our machine learning tools can help identify the reasons for a particular 

compound activity that is being observed[3], with applications from toxicity to adverse drug reactions. 

In either Part III project you will apply, and extend, computer-aided drug design methods on novel datasets. 

You will get familiar with the analysis of large chemical datasets (of millions of compounds), their biological 

activities, and also gain proficiency with areas from the bioinformatics field, such as pathway annotations and 

different protein target classes. You will also be working closely with a PhD student and/or postdoc in the 

group, and take part in our regular group meetings, social activities etc. as well. 

You are very welcome to contact Dr Andreas Bender to discuss further details in person.  
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