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Estimation of the sub-cellular diffusion using multi-exponential fitting model
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The aim of this study was to establish the theoretical model for the
assessment of restricted diffusion using extremely high b-value diffusion-weighted MRl and reveal
the sub-cellular water diffusivity distinguishing from extracellular water. We performed
diffusion-weighted MRl of the cell block and cellular-components (nucleus, plasma membrane,
organelle membrane, chromatin and DNA) and calculated the diffusion coefficients using
multi-exponential curve fitting algorithms. As a result, sub-cellular diffusions were divided into
three compartments, suggesting the diffusivities of cytosol, plasma/organelle membranes and
intra-nuclear structures. Therefore, we have shown the potential of diffusion-weighted MR imaging
with extremely high b-values for estimating subcellular water diffusivity, which could provide the
useful information for the various biological process in the cell, including intracellular
transport, protein-DNA/RNA interactions, cell division and cell death processes.
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