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A simple separation technique for concentration and purification of specific microorganisms from microbial
consortia increases an efficiency of isolation and cultivation of target uncultured microorganisms. We
investigated the potential of Microbial Cell Chromatography (MCC) which enables chromatographic separation
of target microorganisms from a mixture of various types of microbial cells without losing their viability, based
on differences in surface physicochemical properties, especially surface electric properties. Several typical pure
cultured samples, a mixture of two different types of cells were used as model samples and a known uncultured
microbial sample such as PAOs (Polyphosphate Accumulating Organisms) was selected as an environmental
sample. First, microbial cell suspension was applied into a column packed with glass beads as a carrier material.
Second, elution was performed with a linear pH gradient. Finally, fractions were collected and target cell
concentration was assayed by FISH analysis. As a result, each typical pure culture cell showed a different
chromatograph, which indicates that each cell type can be separated from a mixture of several cell types. In fact,
the mixture of model target was clearly separated. In the environmental sample, the uncultured target was
successfully concentrated into twice to five times. Because environmental microorganisms would show variety
of surface structure among cell types, these results indicate that MCC is a powerful tool for microbial research
and applications.
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