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Investigation of the diffusion regime of Magnetospirillum gryphiswaldense
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Abstract: Magnetotactic bacteria are a group of anaerobic or microaerobic gram-negative prokaryotes
that align along magnetic field lines due to the paramagnetic intracellular structure called magnetosome
in the size of 30 to 120 nm [1]. Magnetospirillum gryphiswaldense (MSR-1) is a group of this bacteria
that can swim using two bipolarly located flagella [2]. Due to the wide application of this bacteria in
many fields and the importance of most of the applications, we need to know their diffusion regime to
use them correctly. In this study first, the bacteria were cultured in JCM medium and incubated at
temperature of 28°C[3]. After six days samples were investigated in different external uniform magnetic
fields in 2 sizes of 15 and 25 gauses and in absence of an external magnetic field. To discover the effect
of the external magnetic field on the movement of bacteria and the diffusion of bacteria, films were
recorded from the motion of bacteria and were analyzed in image processing toolbox of MATLAB. The
trajectory of each bacteria was tracked and the coordinates of moving bacteria in each frame of the film
were obtained. Time-averaged MSD of individual tarajectories plotted as a function of the lag time and
from a linear fit on these graphs the value diffusion exponents were reported for mentioned magnetic
fields [4]. the diffiusion exponents for the magnetic field of 15 G and 25 G are 1.94 and 1.96 respectively
and in the absence of the external magnetic field is 1.23. all results were with 95% confidence and
finally, the relation between magnetic field and diffusion exponent was acquired [5].
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