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Prediction of Complex Structures between D-Aspartic acid and
D-Aspartate Oxidase with Cofactor FAD or FADH,
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Recently, b-amino acids have been found to exist in the human body both as free amino acids and as residues in
proteins. The free D-Asp is degraded by D-aspartate oxidase (DDO). DDO with cofactor FAD catalyzes the
oxidative deamination of D-Asp and oxaloacetic acid is generated. On the other hand, it is reported that DDO with
cofactor FADH, can also form a complex with D-Asp. In this study, computational docking between D-Asp and
DDO was carried out with FAD or FADH; as the cofactor. The results of docking studies indicate that D-Asp can
be recognized both by DDO with FAD and DDO with FADH,, and the difference in binding affinity between the
oxidative and reductive states is caused by difference of hydrogen bonding patterns.
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Fig. 1. The Metabolism of D-Asp by DDO
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Fig. 2. The Isoalloxazine Ring in FAD

Fig. 3. The Substrate Activation Mechanism of DDO
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Fig. 4. The Isoalloxazine Ring in FADH,
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Fig. 5. Three-dimensional Structure of DDO with Cofactor FAD
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Fig. 6. A Complex Structure between D-Asp and DDO with Cofactor FAD

Broken lines indicate hydrogen bonds.

Table 1. The Number of Docking Poses and LibDockScore

LibDockScore (kcal/mol)

Cofactor The number of docking poses The best pose®  The nearest pose
FAD 88 87.87 80.87
FADH, 94 86.95 85.52

4 The pose whose LibDockScore is the best of all poses.

» The pose in which the distance between the a-hydrogen of D-Asp and the isoalloxazine ring of the cofactor

is the shortest.
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Fig. 7. A Complex Structure between D-Asp and DDO with Cofactor FADH,

Broken lines indicate hydrogen bonds.
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