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Report:

Orotidine 5'-monophosphate decarboxylase
Orotidine 5'-monophosphate decarboxylase (ODCase) catalyses the decarboxylation of
orotidine 5'-monophosphate (OMP) to uridine 5'-monophosphate (UMP). ODCase is one of
the most proficient enzymes known. At ambient temperatures it enhances the rate of reaction
by a factor of 1017 [1]. Considering the extreme proficiency, the mechanism of ODCase is
unique, because no cofactor is required for the decarboxylation.
The structure of ODCase from E. coli in complex with a very potent inhibitor [2,3] revealed
the importance of a catalytic Lys-Asp-Lys-Asp array which must be essential for
decarboxylation. Comparison with the apo-enzyme of ODCase from E. coli [4] suggested
that also other conserved residues could be essential for catalysis.
We have investigated several important mutant enzymes kinetically, and have crystallized a
completely inactive variant of ODCase, where we believe that the necessary conformational
changes of ODCase are blocked.
The very thin plate like crystals bended whenever we tried to manipulate them, resulting in a
very large mosaicity in certain directions. Although some of the diffraction images had
streaks instead of spots, we collected a 360° data set on ID14-2. The crystal diffracted to

2.8 Å. The data could be indexed and merged in C2. We had to fix the mosaicity to 1.5° and
got a merging R of 0.157. A molecular replacement solution was found, using the
complexed/uncomplexed model with 4 molecules in the asymmetric unit. The exchanged
amino acid residues were easily recognised in the electron density map and the model is
currently being refined, presently with an R of 0.239 and Rfree of 0.299. From this model we
expect to be able to shed further light on the catalytic machinary of ODCase.

CTP synthase
CTP synthase catalyses the formation of CTP from UTP. We have been able to crystallise
CTP synthase from L. lactis in monoclinic symmetry with a cell of a=113.7 Å, b=162.1 Å,
c=254.4 Å and β=100.8°. The best of these crystals diffracted to 8 Å at ID14-2, which were
the same as observed on our in-house equipment, indicating that the crystal quality has to be
significantly improved.

Dihydropyrimidinase
Dihydropyrimidinase (DHPase) catalyses the reversible hydrolysis of
5,6-dihydrouracil to N-carbamoyl-ß-alanine, which is the second step in
the reductive catabolism of pyrimidine nucleotides. We have been able to
crystallise DHPase from Saccharomyces klyveri in orthorhombic symmetry
with cell dimensions a = 71 Å, b = 101 Å, c = 163 Å. Diffraction to 4 Å were
observed for a small crystal (0.05mm x 0.05mm x 0.02mm). A dataset was not
collected due to the modest resolution and ice formation.

dCTP deaminase
dCTP deaminase catalyses the formation of dUTP from dCTP. The small (30 x 30 x 30 µm),
possibly monoclinic crystals of E. coli dCTP deaminase that were tested, difracted to 5.5 Å
resolution at ID14-2. This is a big improvement from beamline I711, MAX-Lab where no
diffraction from these crystals is seen.
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