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Fig. 1. *Na NMR spectrum of Brevibacterium sp. grown in the complex medium

containing 0.5 M NaCl. The measurement was carried out in the solution containing

0.5 M Na* and 0.017 M Dy(PPP),”". The chemical shift was rcferenced to 0.005 M

NaCl solution.
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Fig. 2. Intracellular free Na* concentrations in Brevibacterium sp. (a) and Escherichia
coli (b) as functions of external NaCl concentrations. Both strains were grown in the
complex medium containing various concentrations of NaCl. The concentrated cell
suspensions after harvesting at the stationary phascs of growth were provided for the
determination of intraccllular free Na* concentrations (closed circle) by *Na NMR

measurements. Cell growth yields (open circle) were also plotted as dotted lines.
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Fig. 3. Total and free sodium ion concentrations in Brevibacterium sp. grown in the
presence of 0.5 M NaCl together with various concentrations of KCl. Analyscs of
total (@) and free (O) sodium concentrations were carried out by the same method as

given in the legend of Fig. 2.
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Studies on the halotolerant mechanism of the halotolerant bacterium

Brevibacteriun sp.

Shinichi NAGATA (Kobe University of Mecrcantile Marinc)
Kyoko ADACHI, Katsuhisa SHIRAI, Hiroshi SANO (Marinc Biotechnology Institutc)

Summary

#Na nuclcar magncetic resonance (NMR) spectroscopy was employed for the determination
of free sodium ion contents in a halotolerant bacterium Brevibacterium sp., extremely
halophilic Halococcus morrhuae, and Escherichia coli. Those of Brevibacterium sp. at the
stationary phascs of growth gradually increased with the incrcase of NaCl concentrations
from 0.1 to 2.5 M. Non-halophilic £. coli, on the other hand, accumulated highcr
concentrations of frec sodium ions in the cells than those of Brevibacterium sp.. e.g.,
grown in the prcscncc of 0.8 M NaCl, they were 368 and 43 mM for the former and the
latter, respectively.  Intracellular free Na* contents were also analyzed for both strains
grown in the presence of osmolyte (proline, glycine betaine, or y—aminobutyrate) together
with NaCl. As a result, thosc of Brevibacterium sp. and E. coli were reduced to 40-70 9%
and unchanged by the addition of osmoprotectants, respectively.  In turn, addition of
KCl in the medium containing NaCl led to the increase of not total but free sodium
C(')ntcnts in the cells, indicating that the sodium ions bound or attached were converted to
be free in the cytosol. Internal Na concentrations bound to the cellular structures, invisible
fraction by *Na NMR, in Brevibacterium sp. grown in the presence of (0.5 M NaCl were
estimated to be .23 umole/mg protein, which were cquivalent with 38 % visibility.
Internal frec Na® contents in H. morrhuae also increased with the incrcasce of external
NaCl concentrations, i.e., they were 384 and 588 mM when it was grown in the presence

of 3.5 and 4.0 M NaCl, respectively.
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