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= Abstract=
Effect of the Electric Field on the Plant Protoplasts During Cell Fusion

Sang-Hoon Lee, Yon-Min Lee, Hyeon-Cheol Cha

The objective of this paper is to investigate the effect of AC field on the protoplast of plant cells.
The results of investigation will be the basis for the development of electric cell fusion device. For the
experiment, we made the electrode and AC and DC pulse generator and observed the behavior of the
protoplasts through the inverted microscope which is connected to the monitor and video recorder by
the CCD camera. As a result, the numbers of rotating, moving and destructed protoplasts and viability
of the protoplasts have close relation to the amplitude of AC field, while the rotation rate is closely
related to the frequency of AC pulse.

Key words : Electrode, Cell fusion, Protoplast, Pulse generator

M = Class-E ZA QW EE AL43F HES3F A|Adle 33
HE Qlekt. et o]l F¥HAIAEE AEEEEl Qe
A71Ael o3 frex AHAAE P e A HAS ol A B AN W= odFke] W AP} D5
7153 AT e LEAAE st s o gubE|ofo} bm, 2]5-o] A9-= ol wigk 77l
&5l Wlolch. Senda 5o HEE FHE fms  wel ABH AT Tl AL AR defol
7] gls) A7|AS AF-Ehg e, o] 7]&& Zimmermann th, B =Reo wEIA 3loa] AlEAEe daEA v}
=5 ol Fele] 28 A= ek 2 EAe- dielectrophore- W el #g A7 AdsAd. wRAA] AF
Sis® olshel WA T AT spolol AAEe wEE 8 Fokge] Wt WE %olW Jun 4EE Fo &
2 3}, o] %FA A}&(Pearl chain)e] Zoli= wHx Hetdom, B3 Fabgo 27| wE A A
=3} F3h58 248k YR 24 4 ek old@ A NAHRE Fste) wolth olef@ Ash: Axed
A7)g3+e sty gy el PEGY|#R 4 713 & Alzgle] FES NAA7IAY AEES SHE A7)
23 AAL AU}, -S4 ZAo] whEal, v XA v 93 AW} @ Ao & Azt

o, §¥Eol Eoh dx AFET e AVERRAE
G.C.A. Corp.@} D.E.P. Systems, Inc.ol| 4] A =% 7 ;iif«_
Z7] set-upd} A4bg F3] shEsAlA Algel Hegt %
o] glov} 7}Ae] v &t Aol A AE-EL 7L Ko
kA ok wEbd Sl AR dAs)A g
A E NEl7) 918k QAEel N A ER, Hal

Mz W wy

O

Protoplast preparation

o

w2} w529 As0%l 8 2% hypochlorite oo @

i
i

koo Ehal ooy Ek o)Etw Al

Dept. of Biomedical Engineering, College of Medicine, DanKook Univ.

wchad|eha <beiwhshoet gt}

Dept. of Biology, College of Science, DanKook Univ.

o e 1994 R el FAeke] Frabal Aule) olshel Qi Eole

EAJXW- o] A, (330-714) &%t HFA] ebAl% k25, Tel. (0417)550-6990 Fax. (0417)550-6993

—173—



BESEEE

38 1. Zd|eh FEEAS A

Fig. 1. A. Photograph of protoplasts after application of
AC fields (the blank region of the right means one of the
electrodes)
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Fig. 3. Diagram of the pulse generator system
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Table 1. Behavior of protoplasts by the short-time pulse application

Behavors | 13 »
Amplitude M | R | D | DS| P M| R |
6V - - =] - =] =1+
B 9V - - =] =1 =7 -1T+%
i 12V |+ =T =1+ =1+
R e e B S e B T IR e
(m 18V — i o T i e ot s o e e o I e e I e e o I B o S B S S S S E

M : Movment, R : Rotation, D : Deformation, Ds : Destruction, P : Pearl chain

— I none, + :poor, ++ : moderate, ++ + : well

HE 2. AL QlTtAZio| E w e Sotoll wE AFHEN 2 FYEY
Table 2. Behavior of protoplasts by the long-time pulse application

Behavors
) M R D DS P
Amplitude
6V 0 1.8 0 0 45.9
:F EAY 0.3 1.0 3.4 10.3 55.4
12V 0.3 ! 0 11.6 17.0 57.0
15V 0 ; 0 14.7 28 21.9

M : Movment, R : Rotation, D : Deformation, Ds : Destruction, P : Pearl chain
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