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Abstract — In the previous study, there was a big difference between the tendency of the delivery efficiency of Yo-Pro-
1 and the expression efficiency of the CFP gene, but there was a problem that could not provide a clue to this problem.
Therefore, this study aimed to present a clue to this problem by quantifying and comparing the delivery efficiency after
labeling DNA using a fluorescent dye, which was one of the methods for quantifying biomolecules. As a fluorescent dye
for labeling, Yo-Pro-1 was used, and the delivery efficiency of the fluorescent dye Yo-Pro-1 and the labeled DNA was
compared. The delivery efficiency of Yo-Pro-1 and labeled DNA according to the voltage condition of the digital
electroporation system was maximized at 96 V, and the delivery efficiency tended to decrease as the voltage increased
further. In the comparison of the delivery efficiency of Yo-Pro-1 and labeled DNA according to the number of voltage
application conditions, the delivery efficiency was maximized at the number of 8 voltage application times for both
delivery materials, and the delivery efficiency tended to decrease as the number of voltage application increases further.
Through the two results, it was confirmed that the delivery efficiency using Yo-Pro-1 in the digital electroporation
system represents the delivery efficiency of the system well. In addition, through the results of this study, the difference
between the tendency of the delivery efficiency of Yo-Pro-1 and the expression efficiency of the CFP gene shown in the
preceding study was not the result of the difference in the delivery efficiency of the delivery material, but it can be
predicted to be due to a problem with the expression process of the genetic material that had been delivered.
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Fig. 1. Schematic diagram of digital electroporation system and Exper-
iment process overview. (a) A schematic diagram of the digital
electroporation system, (b) a schematic diagram showing the
experimental procedure showing that the DNA labeled with
Yo-Pro-1 suspended outside the cell is introduced into the cell
through electroporation.
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Fig. 3. Histogram comparison of delivery efficiency according to Yo-Pro-1 concentration for DNA labeling. The electroporation condition was
96 V and the number of applied voltage was 8 (N =8), and the total voltage application time was 400 ms. The left side was the histo-
gram for the sample removed by washing the extra Yo-Pro-1 after labeling, and the right side was the histogram for the sample with-
out washing after labeling. Both histograms had a one-fold concentration at the top, and the bottom histogram was labeled with a ten-

fold concentration.
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applied voltage was 96 V.
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