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Halophiles, a member of extremophiles, grow at high salt conditions, under which most

non—halophilic microorganisms cannot grow. Most proteins from halophiles have adapted
to high salt concentrations. Moderate halophiles can grow in @ broad range of salt
concentration, e.g. optimally at 0.5~2.5 M NaCl but sometimes up to saturated salts,
because their proteins can tolerate varying salt concentration. I studied here the salt
dependence of enzymatic and structural properties of nucleoside diphosphate kinase

(NDK) from moderately halophilic bacteria as a model enzyme: NDK is conserved among
almost all organisms.

NDK from moderately halophilic gramnegative bacterium, ‘Halomonas sp. #593 strain
(HaNDK) was purified to homogeneity and the ndk gene was cloned. The deduced amino
acid sequence shows 78% identity to NDK from non-halophile Pseudomonas aeruginosa PAQL
(PaNDK). I also cloned the PaNDK gene and purified the protein for comparison with
HaNDK.

The isoelectrie point of HaNDK and PaNDK was calculated from the amino acid sequence
to be 4.56 and 5.36, respectively; i.e., HaNDK is more acidic and has a stronger
halophilic character.

Light scattering and chemical cross—linking analysis of HaNDK demonstrated that this
enzyme formed a dimeric structure, in tontrast to the PaNDK, which showed tetrameric
structure, an oligomeric state in common among all known NDK from gram—negative
bacteria.

HaNDK showed a maximum activity in the presence of 50 mM NaCl, indicating a marginal
halophilic character. However, as the salt concentration was further increased, the
activitly was gradually losi, similarly to PaNDK.

HaNDK appeared to be less thermostable than PaNDK, as the optimum reaction temperature
was higher for PaNDK (60 °C) than for HaNDK (40 °C). However, when both NDK were
completely denatured at 80 “C-heat treatment and renatured by cooling, HaNDK regained
its native dimeric structure, but the PaNDK remained unfolded. The high reversibility
of HaNDK was due to its abundant minus net charges as described above, which suppressed
aggregation of heat—denatured HaNDK. Conversely, a less negatively charged PaNDK
suffered extensive aggregation upon heating, resulting in irreversible aggregates.
The observed high reversibility (less aggregation) for HaNDK may be a common structural
property of halophilic enzyme.
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