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Development of Direct Gene Delivery System into Adherent Cell Nucleus
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We developed a novel gene delivery system based on on-chip electroporation for introduction of plasmids directly into the
nucleus of adherent cell by electrophoresis. The orifice sheet with adherent cells was inserted between AgCl electrodes and a
pulse of 4V-200msec was applied in a DMEM medium containing GFP plasmids. Most cells showed GFP expression within 2

hours after pulsation, suggesting that the plasmid was directly introduced into the cell nucleus. Making the orifice pitch nearly

equal to nucleus diameter increased the effect of field constriction at a micro orifice, resulting in higher yield of GFP

expression. We applied this direct gene delivery system to produce iPS cells. After introduction of Yamanaka factors, cells

were cultured on the orifice sheet for three weeks after electroporation, and then reprogramming of nucleus was checked using
Oct4 and Nanog antibodies. Cells which had formed colony stained positive for both antibodies of Oct3/4 and Nanog, showing

successful reprogramming of cell nucleus.
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Fig. 1 Direct introduction of plasmid into cell nucleus
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Fig. 2 Time-lapse observation of GFP expression after pulsation
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Fig. 4 Time course of colony formation from the introduction of
Yamanaka factors.
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Fig.5 Micrographs are the results of immunostain for Oct3/4 and
Nanog.
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