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SAICAR synthase (EC 6.3.2.6) catalyses the
composition of SAICAR from CAIR and aspartic acid in
the presence of ATP and Mg ions at the seventh step (out
of ten) in the biosynthesis of purine nucleotides. SAICAR
is the key intermediate in the purine biosinthesis, The
reaction products are SAICAR, ADP and phosphate.
Preliminary identification of the ATP binding site was
made from the enzyme-ATP complex of SAICAR synthase
from Saccharomyces cerevisiae [1]. Now we present the
structures of SAICAR synthase complexed with ASP-acid,
ATP and the substrate analogue AICAR. Diffraction data
for all four complexes were measured at cryo-temperatures
at the EMBL Hamburg Outstation.

Crystals of complexes with AICAR + ATP and AICAR
were obtained by soaking native crystals in the mother
liquid containing substrates. Data from these two
complexes collected to 1.4 and 1.55 Å resolution and the
structures were refined to R-factors of 13.4 and 16.4%,
respectively. The difference electron density maps cleally
reveal the location of ATP and a Mg ion near the
phosphate groups of the ATP and phosphate with sugar
groups of the AICAR molecule in the active site of the
AICAR+ATP complex. A second binding site of AICAR
opposite to the active side cleft was found in both
complexes.

Crystals of SAICAR synthase complexed with ASP-
acid and with AICAR+ATP+succinate+Mg2+ were grown
by co-crystallisation using the vapour diffusion at 20°C.
Data were collected to 1.05 and 1.0 Å resolution. The
structure of the ASP-acid complex (R-factor 14.5%)
unambiguously identified the location of the aspartic acid
at the active site. The structure of the
AICAR+ATP+succinate+Mg2+ complex was solved by
molecular replacement and refined to an R-factor of
12.0%. The difference electron density map showed the
AICAR, ADP and a Mg2+ ion near the ADP in the active
site of the enzyme. The binding site for the phosphate
group decomposed from ATP was found. The active cleft
of the native protein is constricted when ATP and AICAR
are present.

The mechanism of  the SAICAR biosynthesis is
proposed on the basis of these structural data.
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Threonine synthase is a pyridoxal-phosphate-dependent
dimeric enzyme, which catalyses the last reaction to yield
threonine from aspartate. The catalysed reaction is an
elimination of a phosphate group along with the hydration
of Cß to yield threonine.

In plants, the methionine pathway shares the same
substract, O-phospho-L-homoserine and threonine
synthase is activated by a down-product of methionine
synthesis (1)]. The activator is S-adenosyl-methionine.

Free threonine synthase was crystallised from PEG and
Lithium Chloride solutions (Thomazeau et al., in
preparation). The structure was solved on those triclinic
crystals using MAD data from the selenomethionated
protein. The monomer structure reveals a four-domain
protein with a two-stranded beta-sheet arm swapped from
one monomer onto the other. This may be a lever through
which the allosteric effect is transmitted. Regions which
are potential sites for activator binding are disordered in its
absence.

The structure will be presented and the substrate
specificity of this pyridoxal phosphate enzyme will be
discussed. In addition, aspects of the MAD structure
solution using oxidised and reduced selenomethionine will
be reported.
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