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We have been developing a non-contact bioreactor using levitation technology, instead of a
conventional reaction vessel with solid-phase. Previous research revealed that it was possible to
efficient transfection of plasmid into Huh-7 cells that is one of adherent cells. In this study, we
attempted to introduce genes into floating cells using levitation. This is because floating cells are
known to have lower gene transfer efficiency than adherent cells. A target gene-containing plasmid
was mixed with lipofectamine as a gene delivery reagent to form a complex and the complex was
introduced into three floating cells. The gene expression of luciferase and green fluorescent protein
was observed in nervous PC12 cells, the expression efficiency in levitated droplet was greater than
that in conventional tube. In addition, treatment with an endocytosis inhibitor revealed that the
plasmid were introduced into cells through multiple routes. Furthermore, affinity selection against
pathogenic proteins using phage display method in floating droplets eas performed. Phages
containing a random peptide library were interacted with proteins immobilized on microparticles in
levitated droplet, and bound phages were recovered. Peptides identified from phages in floating
droplets showed binding activity to the target protein. These results suggest that acoustic levitation
has a potential to be a novel bioreaction environment that exhibits superior results compared to
conventional test tubes.
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2. MRBRREEOHME (FR)

We have been developing a non-contact bioreactor using levitation technology, instead of a conventional
reaction vessel with solid-phase. Previous research revealed that it was possible to efficient transfection of|
plasmid into Huh-7 cells that is one of adherent cells. In this study, we attempted to introduce genes into
floating cells using levitation. This is because floating cells are known to have lower gene transfer efficiency
than adherent cells. A target gene-containing plasmid was mixed with lipofectamine as a gene delivery reagent
to form a complex and the complex was introduced into three floating cells. The gene expression of luciferase
and green fluorescent protein was observed in nervous PC12 cells, the expression efficiency in levitated
droplet was greater than that in conventional tube. In addition, treatment with an endocytosis inhibitor|
revealed that the plasmid were introduced into cells through multiple routes. Furthermore, affinity selection
against pathogenic proteins using phage display method in floating droplets eas performed. Phages containing
a random peptide library were interacted with proteins immobilized on microparticles in levitated droplet, and
bound phages were recovered. Peptides identified from phages in floating droplets showed binding activity to
the target protein. These results suggest that acoustic levitation has a potential to be a novel bioreaction
environment that exhibits superior results compared to conventional test tubes.
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