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Adenosine monophosphate deaminase (AMPD; EC 3.5.4.6) is the molecular target of the 

herbicidally active natural product coformycin [1], which undergoes phosphorylation in planta 

to give the corresponding phosphate. A published low resolution crystal structure of AMPD from 

Arabidopsis thaliana in complex with coformycin phosphate [2] could not conclusively explain 

the efficient binding of the ligand to the active site. In an attempt to better understand the 

molecular mechanism of AMPD inhibition at atomic level, we were able to obtain the structure of 

the complex at significantly improved resolution. Surprisingly, a comparison of our data with the 

published structure revealed 

important differences in the protein 

conformation, leading to a 

substantially altered binding mode for 

the ligand. Our new structure allowed 

a detailed view into the enzyme’s 

catalytic mechanism and explains how 

coformycin phosphate can act as a 

transition state analogue. In addition, 

we solved the crystal structure of the 

unligated protein, which more closely 

resembles the conformation of the 

published structure and implies large 

conformational changes of the protein 

during ligand binding and catalysis. 

The detailed knowledge of the 

catalytic mechanism and the 

structural information allowed the 

design of novel mechanism-based inhibitors with improved herbicidal properties [3]. To further 

simplify their chemical structures, the crystal structure was used as a starting point for a virtual 

screening approach to identify new non-ribosyl AMPD inhibitors. After further optimization, the 

best compound exhibited herbicidal activity, but at lower levels than observed for nucleoside 

AMPD inhibitors. 
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