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Fragment-based drug discovery has been established as a powerful method for the assembly of 
optimized protein ligands. We employed protein-templated ligations, initially for the site-directed 
detection of low-affinity fragments and subsequently for the identification of potent fragment 
combinations that are useful as chemical tools [1–4]. 

Reversible and irreversible reactions have been employed for ligand construction. Here, we will 
reflect on the reaction scope of protein-catalyzed ligand formation and consider the thermodynamic 
and kinetic implications of the reactions. The approach will be demonstrated for the discovery of 
viral protease inhibitors. Orthosteric inhibitors of the oncogenic protein tyrosine phosphatase SHP2 
have been provided and validated in cells and animal models as potent anticancer agents.  

Finally, we will show that oncogenic transcription factor STAT5 is able to catalyze Mannich 
ligation reactions of fragments yielding inhibitors of leukemic cell proliferation. The pH-dependency 
and protein-specificity of the protein-induced multicomponent reaction was studied and the ligands 
formed were validated by biophysical studies. They disrupt STAT5–DNA complexes and block 
phosphorylation of STAT5 and transcription by STAT5 in cells and in animal models inducing 
apoptosis specifically in STAT5-dependent cells. 
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