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Direct cytoplasmic delivery of protein drugs by electric field-driven cell
membrane-permeable peptide nanoneedles
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Aiming at the development of a carrier for cytoplasmic delivery of protein
drugs, we have developed a technique for preparing peptide nanofibers with a multi-block structure
as an element technology necessary for the preparation. Even with combinations of seeds and monomers

with different compositions, if the fibril-forming sequences were common, fibers were elongated
from the seeds, and nanofibers with a multi-block structure consisting of heterogeneous segments
were formed. It was also found that the length of each segment can be freely controlled.
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Fig. 1 Time-course of ThT fluorescence

intensity of solution of EG24 monomer

(M) (5 uM) in the presence of Es seeds

(S) (0-25 uM) incubated at 37°C for 24

h.

2

3rd

-

Aintensity

[=]

0 5] 12 18 24 30 36
Time /h
Fig. 2 Time-course of ThT fluorescence
intensity of solution of EG24 monomer in
the presence of Es seeds (15 puM)
incubated at 37°C. The EGy4 monomer
solution (monomer conc. 400 uM) was
added at T = 0, 12, 24 h. The number of
addition was zero (closed diamond),
once (open sguare), twice (closed
triangle), and three times (closed circle).
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Fig. 3 Relationship between nanofiber
length and addition number.
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