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Repor t:
Dihydroorotate dehydrogenases (DHODs) catalyse the oxidation of (S)−dihydroorotate to
orotate, the fourth step in the de novo biosynthesis of pyrimidine nucleotides. This family of
enzymes can be divided into two classes based on their cellular location and on the electron
acceptors used in vivo [1]. These enzymes have been studied for several years, as they are
interesting targets for drugs against cell proliferation. Their use of different electron acceptors
and small structural differences has made it possible to inhibit the DHOD from one organism
leaving other organisms unaffected. By now structures of representatives of class 1 and class
2 have been solved [2,3,4,5]. To further elucidate the reaction mechanism we have now
turned towards mutant studies of either, the Lactococcus lactis DHOD A (DHODA), a
representative of class 1, or of the E.coli DHOD a representative of class 2. A particularity of
the class 2 enzymes is their prolonged N−terminus, which folds into 3 helices forming a
hydrophobic pocket, the binding site for the electron acceptor. In the case of the human
enzyme [4] inhibitors have been shown to bind in this N−terminal. These inhibitors do not
affect the E.coli enzyme, while other products inhibit the E.coli enzyme but not the human
DHOD. The availability of a structure of the E.coli DHOD complexed with an inhibitor
would allow a more detailed comparison of the binding sites.
During the beamtime allocated at the ESRF we collected data on the R57A mutant of
Lactococcus lactis DHODA. The data was collected to a resolution of 1.7 Å and the data was
integrated and scaled using DENZO and SCALEPACK (Rsym=4.7%, completeness=99.8%).
The structure has been refined in the resolution range 25−1.7 Å (R=17.2% and Rfree=19.2%)
and has together with other mutant structures solved, allowed us to gain insight into the
structural features important for enzyme catalysis, active site loop movement and substrate
attraction [6].



In addition to this we collected a data set on the E.coli DHOD in complex with an inhibitor
given to us by the company LICA pharmaceuticals. This data set was collected to a resolution
of 2.5 Å and after integration and scaling we obtained a Rsym=7.4 % (completeness=99.8%).
The asymmetric unit in this crystal contains 8 independent molecules, which complicated the
refinement. The structure has been refined in the resolution range 25−2.5 Å with an R=23.1
% and Rfree=28.1 %. Each of the 8 molecules in the asymmetric unit shows a different degree
of inhibitor binding. The two molecules with highest amount of inhibitor bound have allowed
us to compare this structure to the human complexes and to give a structural explanation for
the different inhibition kinetics observed. 
The third data set collected was on the active site mutant of the E.coli DHOD (S175C).
Unfortunately this data set could only be scaled to 3.1 Å although the resolution limit for data
collection was 2.5 Å. It seemed very hard to detect small differences resulting from the
mutation at 3.1 Å data, so we decided to try obtain an higher resolution data before refining
the structure [7]. Two other data sets were collected but are still in process. These include a
2.1 Å resolution data set of the orotate complexed native E.coli and a 2.5 Å data set of the
NADH complexed DHOD B from Lactococcus lactis. 
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