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Dihydrodipicolinate reductase (DHDPR) is a key enzyme
for the Diaminopimelate (DAP) and Lysine synthesis path-
way by reducing the dihydrodipicolinate (DHDP) into tet-
rahydrodipicolinate (THDP) using NAD(P)H as a cofactor.
It is known that DHDPR uses both NADPH and/or NADH
as cofactor but the structural basis of its cofactor specificity
is still unclear. In this study, we found that PADHDPR from
Paenisporosarcina sp. TG-14 has a strong preference for
NADPH compared with NADH based on isothermal titra-
tion calorimetry and enzyme activity assay. To better under-
stand the enzymatic mechanism of PADHDPR in molecular
level, the three crystal structures of unliganded, DPA (dip-
icolinate; a competitive inhibitor of DHDPR) bound and
ternary (NADPH and DPA) complexed PaDHDPR were
determined at 1.8, 1.8 and 2.1 A resolutions, respectively.
Comparison of these PADHDPR structures with previously
reported other DHDPR structures reveals that only terna-
ry complex PaDHDPR structure shows completely closed
conformation suggesting both substrate and nucleotide
co-factor are essential for the domain movement. Moreover,
NADPH binding induced local conformation changes in the
N-terminal long loop region (residues 34-59) in PaDHD-
PR and the His35 and Lys36 residues located in this loop
region make strong interaction network with the 2'-phos-
phate group of NADPH. These specific interactions may
allow PaDHDPR to have a strong preference to NADPH
as co-factor compared with NADH. In addition, activity
assay using H35A and K36A mutants showed significantly
reduced NADPH binding and enzymatic activity confirm-
ing the importance of these two residues. Collectively, these
data provide detailed structural insights into pivotal confor-
mational changes in PADHDPR for enzymatic catalysis and
the cofactor selectivity of this important bacterial enzyme.
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