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This stucy was carmed cut to optmize the concentraton of Ca™
frequency of protoplasts 1solated from Nicotana tabacum L.

{cv.

and pH of fusicn medium which affected electrofusion
BY4) mesophyll cefis and callus. The protoplasts were

electrofused n the fusion media conlaining wo diterent Ca™ concentrations and three different pH regions. Fusion frequency was
lower in the fusion medium containing only 13% mannital as osmotic stabilizer. However, higher degree of fusion frequancy (47.3%:}
was observed in [he fusion medium containing 50mM CaClz at pH 105 than any other condiions, Cell viability was decreased by

Ca™ and high pH treaiment n the fusion madia, whie fusion fraguency was mncreased. It 18 concluded thal Ca®™

electrofusion of protoplasts.
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Figure 1. Proloplasls isolated from Nieotiana tabacum L. (ov
BY4) mesophyll cells {200X).

Frgure 2. Protoplasts 1selated from Nicotiana tabacum L. {cv.
BY4) callus (200%).
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Figure 3. Effects of induclion time on the yields of pratop-
lasts isolaled from mesophyll cells (@) and callusiO) of
Nicohuma fabacum L. (cv, BY4) in the enzyme solution
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Figure 4. Mixture of protoplasts isolated from Nicotiana
tabacum L.(cv. BY4) mesophyll cells and callus(= mesophyll
proloplasts, mcallus proteplasts) {200%),
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Tigure 5. The electical fusion-process between mesophyll
and callus proloplasts of Nicotigna tabacum L. {cv. BY4),

a . Pearl chains of proloplasts arranged in parallel by diel-
ectrophoresis (200X,

b. ¢, d, e : The fusion-process of protoplasts within pearl
chains of tobacca (h, ¢ @ 2008 d, e @ 400X

{ . A completely fused cell by electrolusion {400X)
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Figure 6. Nuclel of fused protoplasts detecled hy stainmg
with carbol fuchsin (400X

Table 1. The rates of electrofusion between mesophyll and
callus protoplasts of Nicotiana tabacum L.icy. BY4) under
dilferent chemical conditions of media.

Fusion media composition pH  Fusion rate(%)

13% mannitol 5.8 %8
7.0 28.0
105 285
13% marmitol + S0mM CaCly 53 392
70 404
105 473
13% mannitol + 100mM CaCl: 58 38.6
7.0 383
105 415

Fusion rate{%) : (No. of fused protoplasts) / (No. of proto-
plasts before fusion) %100
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Table 2. The rates of viahility of electrically fused cells
between mesophyll and callus protoplasts of Nicotiana tob-
acum L. (cv. BY4).

Fusion media composition pH  Viability rate(%)

13% mannitol - 58 29.0
70 86.2
105 85.1
13% mannitol + 50mM CaCls 5.8 375
7.0 &0
105 0.1
13%¢ mannitel + 100mM CaCls 0.& 8289
7.0 82.7
105 125

Viability rate(%6) © (No, of stained protoplasts) / (Mo, of total

protoplasls) ¥ 100.

wol Arbe %4 Wb UAZ e AEEL B Gl
ge ox §R570 Yad 299 HoE HuF g

o}, Ty Meyer(30)t
MgSO.E4 BFERE £
HELL Z3)= Zﬂ&i Eaudtded o
A olE ol &o

weR 7] w0 I.

=
o
gy o2 N owd ¥ Ui

BoATe 2l 93831 AZFEA 32 P o
As &8 Mel pHEF Ca®e] <k 237 Yste] 43
Aol of|7tal FEe Cf'w pHE ©% & Eaale 17

¥ AATL

ey g8 F ge)azdoziy AAE 49345 pH
o Ca” ¥EI A2 2 FEueA Az FEAAD. 2
Ao §FEL = pH (58<pH<105% Ca® A7+
odgAd A AEFEAY 13% mannitoltHE FAE
Freh =gl B8 pH 105 9 50mM Ca ArtrdlA
473%2 ADAE Jetdc AEEL pH 589 o)A Aty
402 & o 239 wAR 2A dedes Fzs
Ca e Axd Az SxRE $HEAL 6 dad g
2lal o},

ooz

Ho

I. Cocking, E. C. (1960}, A method for the isolation of plant
protoplasts and vacuoles, Noture, 187, 927-929.

2. Davey, M. R. and E. C. Cocking (1972}, Uptale of hac—
teria by isolated higher plant protoplasts, Nature, 239,
455—-15a.

3, Bonnett, H. T. and T. Eriksson (1974}, Transfer of algal
chloroplasts inlo protoplasts of higher plants, Planta, 120,



Ch 1-5, pH and Ca” Concenlration for Electrofusion of Tobaceo Protaplasts

10.

11

12.

13,

14.

15.

16.

71-78.

. Otsuld, Y. and L Takebe (1873}, Infection of tobacca

mesophyll praotoplasts by cucumber mosaic virus, Viro-
logy, 52, 433-438.

. Ohgaware, T., H Uchiraiya and H Harada {1983). Uptake of

linosome-encapsulating plasmid DNA by plant protoplast
and molecular fate of foreign DNA, Protoplasma, 116,
145~148.

. Kag, K N (1576}, A method for fusion of plant protoplasts

with polyethylene glycol, Cell Genetics in Higher Plants,
(D, Dudiis et ¢, eds), pp.233-237, Akad. Kiado, Budapest.

. Hayashimoto, A, Z. Li and M. Norimoto (1990), A poly-

ethylene glycol mediated protoplast transformation system
{or production of fertile iransgenic rice plamts, Plont
Physiol | 93, 857-868.

. Keller. W. A. and G. Melchers (1573), The effect of high

pH and calcium on tobacco leaf protoplast fusion, Planta,
151, 26-32.

, Zachrisson, A, and €. H. Bornman {1986}, Electromani-

putation of plant protoplasts, Phvsiol Plant, 67, 507-516.
Saunders, J. A (1989}, Electncally mduced fusion of cells
and protoplasis. Frontiers of Menbrane Research Agni-
culture {Beltsville symposium 9, Judith B. St. John, E.
Berlin, and P C. Jackson, eds), pp. 147-156, Rowman
& Allanhels, Totowa. New Jersey.

Zimmeymann, U, and P, Scheanch (1931), High—frequency
fusion of plant protoplasts by electric fields, Planta, 151,
26-32.

Bates, G. W., ]. ]. Gaynor and N. 3. Shekhawat (1583},
Fusion of plant protoplasts by electric fields, Ploy Phy-
siol., 72, 1110-1113.

Finaz. C, A Lefevre and J. Teissie (1984), Flectrofusion :
A new highly efficient lechnique for generaling somatic
cell hytwids, FExp. Cell Res, 1560, 477-482.

Tempelaar, M. ]. and M. G. K. Jones(1983), Fusion
characteristics of plant protoplasts in electric fields,
Planta, 165, 205-216.

Suh, J. W. and K. W. Lee {1986), Electrofusion of to-
bacco and pea protoplasts, Kerean J. Bot, 29(1), 1-10,
Tempelaar, M. ], A. Duyst, S, Y. Devlas, G. Krol, C.
Symmonds and M. G. K. Jones (1987), Modulaticn and
direction of the electrofusion response in plant protoplasts,
Plant Science, 48, 99-105.

. Ahkong, Q. F. , D. Fisher, W. Tammon and J. A. Lucy

(1975), Mechanisms ol cell fusion. MNature, 225, 66-67.

18.

19,

28,

30.

403

Grout, B. W. W. , J. H. M. Willison and E. C. Cocking
{(1972), Interaction at the surface of plant cell protoplasgis .
an electrophoretic and freeze-tech study, [ Bioenerg,
4, 311-328.

Magata, T. and G. Melchers (1978}, Surface charge of
nrotoplasts and their significiance in cell-cell interaction,
Planta, 142, 261-262.

. Murashige, T. and F. Skoog(1963), A revised medium

for rapid growth and bicassays with tabacca tissue cil-
tures, Physiol Plant, 15, 473497,

. Larkin, P. J. (1976), Purification and viability determina—

tion of planl protoplasts. Plania, 128, 213-216.

. Miller, R. A, 0. L. Gamborg, W. A, Keller and K. N.

Kao (1971), Fusion and division of nvclel in multinucle-
ated soybean protoplsts, Can J. Genet Cyrol, 13, 347-
353

. Uchimiya, H. and T. Murashige (1974), Evalualion of

perameters in the isolation of wiable protoplasts from
cultured tabacco cells, Plant Physiol, 8, 936-944.

. Seong, T. 5., U D, Yeo, W. Y. Sch and ] H. Kim (1985},

Isolation and fusion of protoplasts [rom Nicationa glavca
mesophyll cell and N toboccum tumor callus, FKoreon
J. Pignt Tissue Culture. 12, T1-78.

.80, 5. S, U D. Yeo and W. Y. Soh (1986}, Isolation

and fusion of protoplasts from acacia and bush clover
cultured cells, Korean J. Plant Tissue Culture, 13(2),
137-142.

. Zimmermann, U.. | Vienken, G. Pilwat and M. Arnold

(1984}, Electro-Ffusion of cells © priniciples and polential
for the future, Cell Fusion (Ciba Foundation symposium
103, D. Everced and J. Whelan, eds), pp. 60-85, Pitman
Books, London.

. Kuta, A. E, R. S. Rhine and G. M. Heechner (1985,

Electrofusion, American Biotechrology Laboratory, 33),
31-37.

Yasunobu 0., Q. S. Takako and S. Otk (1984), Ca™ is
prerequsite {or cell fusion induced by electric pulses,
Biomedical Research, H5(6). 511-516.

. Toshizki, K. (1843), Siudies on plant cell fusion hy

dexlrain : Effects of pH, inorgamc salts and electrical
stimulus, Cvtologia, 48. 873-878.

Meyer, Y.(1874), Isolation and culture of tobacco meso-
phyll protoplasts using a saline medum, Protoplasma.,
81, 363-372.



