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1. Background of research
In eukaryotic cells, DNA is packed in the cell nucleus, which is surrounded by nuclear envelope and therefore is
separated from the cytoplasm. In gene therapy and nucleus-targeted drug delivery, specific drugs and genes
have to be delivered into the nucleus from the outside of the cell. In the recent extensive studies, various useful
techniques have been developed to deliver these materials from the extracellular space to the cytoplasm over
the plasma membrane. However, it is still a difficult task to efficiently deliver them from the cytoplasm to the
nucleoplasm because the molecular traffic across the nuclear envelope is tightly restricted.

Our research group has been studying the molecular mechanism of protein transport across the nuclear
envelope, and found that amphiphilic proteins can efficiently go through the hydrophobic pore existing in the
nuclear envelope (nuclear pore complex), and efficiently travel between nucleoplasm and cytoplasm.

2. Research objectives
The objective of this research is to establish a novel gene/drug delivery system by utilizing amphiphilic
polypeptides. The amphiphilic property is a naturally-evolved strategy for cellular proteins to overcome the
nuclear envelope and enter the nucleus. We utilize, optimize and integrate this property for establishing the
most efficient delivery system.

3. Research characteristics (incl. originality and creativity)
Safety: since this method is using amphiphilic polypeptides which can be found in many natural proteins and
not using any chemically synthesized materials, it is safe for living cells.
Flexibility: since this method is using polypeptide of 50-100 amino acids, synthesis, modification and alternation
can be easily achieved.
Usability: by combining already-existing techniques to penetrate the plasma membrane, the integrated delivery
system from the extracellular space to the nucleus will be established.

4. Anticipated effects and future applications of research
Establishment of an efficient gene/drug delivery system at the laboratory level (culture cells).
Establishment of a basic technique for a safe gene/drug delivery system for gene therapy.
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