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Fig. 1 Relationship between the system variables: voltage, percent modulation, burst duration, frequency, burst interval,

and number of bursts
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Fig.2 Effect of changing percent modulation on the output waveform
A 0 B 30% 30% C 100% 100%

A 0% modulation produces a square wave B 30% modulation produces a sine wave with a peak-peak voltage C 100% modulation produces a sine

wave with a maximum voltage (the DC base is 0 V)
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Tab.1 Rates of fertilization (%) and hatch (%) of electroporated eggs with normal sperm of Pinctada fucata under different volts

and burst durations
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Fig.3  Rates of fertilization and hatch (%) of eggs
after electroporation at different frequencies
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The volt was 300 V and burst duration was 0.5 ms
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Tab.2 Comparisons of pulse parameters in Baekon 2000 and Bio-Rad gene pulser Il RF module apparatus

(ms) (s) (kV/em) (mm)
6 327.68° 0.472° 2048 100° 1.0 [1]
6 15.36° 1.585° 128 100¢ 1.0 2]
Baekon2000
6 30.72° 1.569° 256 60° 1.0 [8]
6 15.36° 1.585° 128 100¢ 1.0 [7]
1,3 2.0 0.1,1.0 5,15 0.8~1.4 1.0 [13]
Bio-Rad gene pulser 3 10 1.0 350° 0.0625° 4.0 [11]
I RF module 5 1.0 1.0 30~50° 1.0 2.0 [10]
5 2.0 1.0 60~100° 1.0 2.0
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Abstract: The electroporation of Pinctada fucata eggs was carried out to determine optimal pulse parameters for gene transfer by

using electroporation apparatus. The eggs of P. fucata were electroporated with 28 combinations of parameters (voltages: 100-400 V with

100 V interval, burst duration: 0.5~3.0 ms with 0.5ms interval, and radio frequency: 10~50 kHz with 10 kHz interval) while keeping the

following parameters constant: 100% modulation, burst interval 1.0s and 5 bursts, and subsequently fertilized with the sperm. The rates of

fertilization and hatch of each combination were calculated after 30-min fertilization. The results indicate that the eggs are sensitive to low

radio frequency and high voltage. The rates of fertilization and hatch were low when radio frequency was lower than 20 kHz or voltage

higher than 400 V. In contrast, the eggs could tolerate a wide range of burst duration time. These observations suggest that the optimal

combination of electropation parameters are as follows: voltage 300V, burst duration 1.5msec and radio frequency 50kHz, or voltage 200V,

burst duration 2.0msec and radio frequency 50kHz, under the requirements of no less than 50% rates of fertilization and hatch.
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