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M- 4
Mutational and structural insights into dual cofactor specificity of glyoxylate reductase
from Acetobacter aceti JCM20276

Toma Majumder *, Takuya Yoshizawa, Riku Aono, Masao Inoue, Hiroyoshi Matsumura, Hisaaki Mihara
(Coll. Life Sci., Ritsumeikan Univ.)

Glyoxylate reductase from Acetobacter aceti JCM20276 (AacGR) belongs to the f-hydroxyacid dehydrogenases (f
-HAD) protein family. Classical f-HADs generally have either of two conserved motifs, DXX and NRX, which are
proposed to confer their cofactor specificity towards NADH and NADPH, respectively. On the other hand, AacGR
has a unique TPS motif in the corresponding position and shows a dual cofactor specificity with NADH and NADPH.
In the present study, potential cofactor-binding residues, T39 and P40, were replaced by corresponding amino acid
residues conserved in f-HAD family to investigate their role in cofactor specificity. The single site-directed mutation
at T39 by Asp or Asn and at P40 by Arg resulted in unchanged Km for NADH compared with wild type, while these
mutants showed a up to 4-fold increase in Km for NADPH, versus wild type. Mutant T39D decreased the affinity
drastically to such an extent that its Km for NADPH could not be determined due to non-saturation kinetics. To gain
insight into the dual cofactor recognition mechanism, crystal structures of AacGR in its apo and binary complexes
with NADPH and NADH at 1.6, 1.65, and 1.6 A, respectively, have been solved. The structure revealed that S41,
rather than T39 and P40, makes hydrogen bond interaction with the 2” -phosphate group of the ribose moiety of
NADPH. Despite having no direct interaction, the replacement of T39 with negatively charged Asp in T39D might
show a repulsion effect on the 2” -phosphate group in NADPH. Although neutral and positively charged mutant
residues (T39N and P40R, respectively) should have a higher preference to interact with the negatively charged
27 -phosphate group of NADPH, the mutation might change the conformation of the loop, thereby affecting the
NADPH binding and catalytic efficiency. On the other hand, the TPS motif does not directly interact with NADH, so
the Km value remained unchanged for all the mutants.
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