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Isolation of a Manganese Oxidizing Bacterium, Bacillus sp. NI-1,
as a Tool for Metal Recovery from Concentrated Seawater

Hideki NAKAYAMA * and Yasuyuki IKEGAMI

*? Graduate School of Biological Sciences, Nara Institute of Science and Technology
8916-5 Takayama-cho, Ikoma, Nara 630-0192, Japan

Metal pollution and metal shortage are a growing threat to the global environment and world
high-tech industry. As inorganic metals and mineral salts are concentrated simultaneously in
desalination process, metals dissolved in concentrated seawater produced by the process have both of
bad and good potentials as metal-pollution and as metal-mine. Therefore, we reason that the key to a
successful marine metal-biotechnology is to develop a novel biotechnology that can be applied for
concentrated seawater. Halophilic bacteria are typical inhabitants of high-salinity sites such as
seawater. Therefore, in order to develop marine metal-biotechnology coupling with desalination
process, we isolated Mn(1])-oxidizing marine bacteria from Imari Bay, Imari, Saga, Japan. One of the
isolates, Bacillus sp. NI-1 strain showed Mn(II)-oxidizing activity on cell-surface under high-salinity
conditions. At present, we are aiming to develop superior marine metal-biotechnology for
metal-recovery from concentrated seawater using Bacillus sp. NI-1.
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Fig. 1 Isolation of NI-1 strain on ASWYP media.

pH 7.5, 200 uM MnCl,

Fig.2 Isolation of NI-2 strain on LEPT media.
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Fig. 3 NI-1 cells exhibit Mn(Il)}-oxidizing activity under
high-salinity conditions.
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Fig.4 Mn could be recovered from seawater by NI-1 cells.
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Fig. 5 Accumulation of Mn oxides on the cell-surface of
NI-1 spore were confirmed by TEM.
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Fig. 6 The NI-1 strain is classified in Bacillus sp. based by
DNA sequencing of the 16S rRNA gene.
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Fig. 7  Metal-biotechnology for metal-recovery and
-removal from environmental water systems.
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