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Development of gene and molecule introduction technology using surface discharge
for mass batch treatment of fish eggs
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We investigated the introduction of fluorescent molecules (FITC-Dextran: 10
kDa) into fish eggs of suma and medaka by surface discharge.The hatchability and introduction rates
of suma fish eggs tended to be maximized when the current value of surface discharge was around 70
mA. The current value and the amount of solution affected the hatching efficiency and the
introduction rate. In other words, the impedance of the solution and fish eggs is related to the
surface discharge treatment conditions for the molecular introduction.

For medaka fish eggs, we confirmed that the surface discharge treatment allowed fluorescent
molecules to pass through the egg membrane and reach the enclosed egg cavity, the gap between the
egg membrane and the embryo. On the other hand, introduction into the embryo was not confirmed.



80 %

[11
66
1970
2 25 4 1992
2]
(FITC-Dextran: 10 kDa)
1
[1]
[2] 25 (2013)
2016
DNA  RNA
1
1.
2.
6 9

FITC-Dextran( )



27mm

™ Electrode

Seawater(50%)
Fish egg With FITC

% ;_;;J;flgg;_lmm

35mm
1
FITC-Dextran 10 kDa 50%
1080 p 1 6.5 kv 100 mA 1 100 ms
1 2
2 2 FITC-Dextran 1
2
2
57 % 1 24 % 2 37 %
0% 1 0% 2 10 %

(a) Control (b) 100 ms X 1 (c) 100 ms X 2

100 ms 2 6.5 kv

50 mA 280 mA
1080 1550 2020 p I 3

3 70 mA
70 mA 70mA
2020 p 1
1080 p 1
80 mA
2020 p 1 70 mA 33 % 79 %

80 % 2020 p 1 70 mA



100

]

[

Hatching probability
3

20201 | (28/36)

1550y | (6/25)

30

]

/ZOZOu | (8/24)

[

1080y | (28/34)

N
o

1 (7/36)

Introduction rate
S
N
o

=
o
T

15504 | (4/8)

2020u 1(19/24) ] 1550y | (2/25)

15504 1 (2/8)

__—1080p 1 (2/34)

%_00

O0 160 2(50 300 C0 0 200
Current [A] Current [A]
3 4
R /jwC
IM3590
«—
5
5 50%k
30
25 % 100 %
cole-cole
50%
200Hz
10000 . . : : :
) XN :KIEK
A91:75%3H87K
LAY : 20 kHz ) 4
X91:50%;58B7K

o PRPTTLLLITITTN

~ *49711:100%:3E7K .« .

£ >000r 22:509387K]

XA 1:25%:;87K
0 1 1 Il 1
0 5000 10000 15000
Re/Q



3.5 cm

200 Hz 50 %

[ee]

FITC-
Dextran

Bright 7 Bright‘ P —

— o '»as
Illlll"” - .
) ®

1=82 mApp

FITC-Dextran: 10 kDa

70 mA



37

2020

Y. lkeda, K. Funakoshi, K. Wada, T. Saito, M. Jinno

Influence of electric field distribution on molecular introduction into SUMA fish eggs by surface discharge

XXX1V ICPIG & ICRP-10

2019

36

2019

(Matsubara Takahiro)




(Goto Rie)

(Saito Taiju)




