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Report: 
 
This project aims to determine the molecular details of the oxygen activation, insertion and ring cleavage 
reactions catalysed by the mononuclear iron(II)-dependent 2,3-homoprotocatechuate dioxygenase. We 
are using a structural enzymology approach which aims to cryo-trap normally transient species for 
structure determination. In particular, we have identified enzyme mutants that either perturb the acid-
base chemistry of the active site or alter protein dynamics and subsequently the subunit reactivity of this 
enzyme. We are using these mutants in combination with alternate substrate series with varied electronic 
properties to allow the detailed structural characterization of every important step in the oxygen 
activation process of a non-heme iron containing enzyme for the first time. 
We were able to collect 26 high-resolution diffraction datasets (1.3-2.2A) during our beamtime. The 
resulting electron density maps are of excellent quality and are readily interpretable. Some very well 
diffracting crystals enabled us to record data to 1.3A resolution. 
To date all the data has been processed and initial electron density maps have been calculated. We are 
now in the process of refining protein structures as well as structures of the ligands cryo-trapped in the 
active sites under specific reaction conditions. These structures are correlated with the single crystal 
UV/Vis and Raman spectroscopic data that was collected at the Cryobench Laboratory as part of the 
same trip. 
Initial examinations of the electron density maps, particularly those at very high resolution have revealed 
interesting details in the active site. However, these data require careful refinement and chemical 
correlation before conclusions can be drawn. Some preliminary results obtained during this experiment 
have been presented at the Metals in Biology GRC meeting this January. They have also provided key 
preliminary data for a 4-year research grant application submitted to the BBSRC in January. 
 


