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Photosynthetic glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) is involved in the carbon reduction cycle common
to every organism displaying oxygenic photosynthesis. This
metabolic cycle is finely regulated by environmental condi-
tions and thioredoxins play a major role in this respect. The
full understanding of the regulatory mechanism does require
the knowledge of GAPDH tridimensional structure, both in
reduced and oxidized form. Two types of almost identical
GAPDH subunits (GapA and GapB) do exist in plants. Subunit
GapB exceeds GapA by a C-terminal extension (CTE) of 30
amino acids including the cysteine pair responsible for redox
regulation. The subunits are arranged into isoforms with either
A4 or AnBn stochiometry. Photosynthetic GAPDH displays
dual coenzyme specificity with preference for NADPH over
NADH. The NADH-dependent activity is constitutive while
any regulatory property of the enzyme exclusively regard the
NADPH-activity. Tetrameric GapA has been crystallized in
complex with either NADP or NAD [1,2] and the molecular
basis of coenzyme recognition have been satisfactorily explained.
Residues Thr33 and Ser188 are involved in NADP over NAD
selectivity by interacting with 2’-phosphate of NADP. Mutants
of recombinant spinach GapA (A4-GAPDH) with Thr33 or
Ser188 replaced by Ala were produced [3].
Native A2B2-GAPDH could only be crystallized in complex
with NADP under oxidizing conditions. However, while the
structure of the tetramer has been solved, the actual position
of the CTE could not be determined due to the lack of electron
density. Minor differences between the structures of oxidized
A2B2-GAPDH (inhibited) and A4-GAPDH (activated) provide
hints to understand the structural basis of regulation and have
been tested by site-directed mutagenesis. The C-terminal domain
of GAPDH B has been modelled.
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Anti-folate resistance in the trypanosomatid parasites is due
in part to pterin reductase (PTR1) which is capable of reducing
folate. This allows uptake of folate even when the primary
enzyme, dihydrofolate reductase, is inhibited, and makes PTR1
an important drug target. The crystal structure of PTR1 from
Trypanosoma brucei complexed with the cofactor NADPH and
the inhibitor methotrexate has been determined to 2.2 Å. The
protein structure is closely related to the previously determined
L. major structure [1], with the cofactor and inhibitor bound
in a similar fashion. The methotrexate molecule is significantly
better defined in the T. brucei structure but there is no indication
of increased MTX-protein interaction. A nonconservative
Leu-Cys substition close to the active side is observed.
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