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ABSTRACT

Magnetotactic bacterium (MTB) is a class of bacterium which tends to move in
response to the environment's geomagnetic lines. MTB forms magnetic
nanoparticles (MNPs: e.g. magnetite FezO4 or greigite FesS4) with a size of
35-120 nm in vivo. Each of MNPs is surrounded by a phospholipid bilayer. They
form a chain structure composed of 15-20 MNPs, which is called
“magnetosome”. The first MTB strain isolated and cultured was
Magnetospirillum magnetotacticum MS-1, which produces highly pure FezO4
crystals with a single magnetic domain. My doctoral thesis is a summary of an
investigation of the magnetic properties of magnetite synthesized by MTB strain
MS-1 cells grown with different concentrations of ferric (Fe®*) iron or with
different conditions of transition metal element (Fe/Zn/Co). The results were as
follows:

The total yield of magnetic cells of MS-1 increased with the increase of the
initial Fe®* concentrations, even though the total yield of the MS-1 cells was
independent on the initial Fe** concentrations. The maximum coercivity (Hc)
and saturation magnetization (Ms) values were observed at Fe** concentration of
34 uM. The relationship between Verwey transition temperature (Tv) and
Blocking temperature (Tg) (Tv < Tg) of dried cells suggested that MNPs were
arranged in chain when MS-1 cells were grown with the different initial Fe3*
concentration. The above results illustrated that the initial Fe** concentration
had a marginal effect on the magnetic properties of MTB strain MS-1, except for
the medium without addition of Fe3*.

In the growth medium (GM) containing transition metal element (Fe/Zn/Co), the
growth rate of MS-1 cells was not significantly different. The size of



magnetosome became smaller in the GM with Fe/Zn or Fe/Co than that in the
GM with Fe. The change in Ms, He, Tv, T suggested that the magnetic
properties of intact cell (IC), magnetosome (MG) and magnetite (MT) was
influenced by Zn or Co. In the GM with Fe/Zn, the M;s value of IC, MG and MT
was decreased. H¢ value of IC and MG was not significantly different with Fe
culture, but that of MT was increased. Also, the Tv was not significantly
different from that of the GM with Fe in IC, MG and MT, but the Tg value of IC
and MG was increased. The Tg of MT unchanged. In the GM with Fe/Co, the Hc
value of IC, MG and MT increased and Ms in IC or MG decreased. Ms value of
MT was not significantly different from the value of Fe. Ty and Tg were not
detected.
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