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Fibroblast activation protein (FAP) is strongly expressed in cancer-associated fibroblasts and has 
emerged as an attractive target in oncology. FAP inhibitors (FAPIs) are already applied for tumour 
imaging by attaching chelators that allow precise localization. Extending this strategy toward 
theranostics—combining diagnosis and therapy—requires inhibitors with improved tumour retention. 
To address this need, we investigated the molecular binding mechanism of the in-house FAPI 
frontrunner UAMC-1110. 

Using molecular dynamics simulations, we first established a plausible non-covalent binding pose. 
Subsequent QM/MM calculations revealed that UAMC-1110 undergoes covalent bond formation with 
FAP through a proton transfer from Ser624 to His714, followed by a nucleophilic attack of Ser624 on 
the ligand’s nitrile warhead. The resulting covalent intermediate is stabilized through two possible 
protonation pathways of the imidate anion. 

Our findings indicate that UAMC-1110 binds reversibly to FAP, while related compounds may form 
irreversible covalent complexes. These insights open opportunities to design next-generation FAPIs 
with prolonged tumour retention, supporting the development of effective theranostic applications. 
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