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ABSTRACT

This study was investigated as a step for the purpose of successful introduction of cytoplasmic
inherited characters between the different plants.

Cytoplasts were separated from the protoplasts of CMS(cytoplasmic male sterility) line such as MS
Burley 21 which carried from Nicotiana megalosiphon. The cytoplasts were fused to protoplasts derived
from Nicotiana tabacum Br 64 with PEG(polyethylene glycol).

The cytoplasts were separated by density gradient centrifugation. Efficient separation of cytoplasts
depended on the difference of specific density of gradient solution. However, the iso-osmolality of
gradient solution was not important to separate the cytoplasts.

The cells for a cybrid were fused with 50% concentration of PEG.
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Table 1. Composition of enzyme solution for
isolation of protoplasts from Nocotiana—
mesophyll and cultured callus.

Compasition Concentration(%)
pos Mesophyll Callus
Cellulase{Onozuka R—10) 1.0 20
Macerozyme(Onozuka R~10) 0.1 20
Driselase 20
Mannitol(in CPW salts) 130 130
pH 5.8

Table 2. Composition of density gradient with
mannitol and sucrose.

Region Composition Remark
1 0.33M mannitol+0.5% DMSO  Initial protoplst layer
2 1.00M mannitol+0.5% DMSO ~ Cytoplasts
3 33% sucrose Miniprotoplasts
4 Near saturated sucrose Debris

Table 3. Composition of iso—osmotic(550mOs/Kg.

H,0) density gradient.
Region Composition D(Kg/)
1 0.21M CaClz:0.5M mannitol(1:1) 1.023
2 0.52M mannitol : percoll(19:1) 1.035
3 0.61M mannito! : percoll(4:1) 1.054
4 0.92M mannitol: percoll(1:1) 1.092
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Fig. 4. Effects of incubation time and tempe-
rature on the yields of protoplasts isolated
from mesophyll (®) and callus tissue(0O)
in the enzyme solution.

Fig. 1. Protoplasts isolated from Nicotiana taba-
cum Br 64-mesophyll tissue(200x).

0.33M mannitol +0.5% DMSO—

1.00M mannitol +0.5% DMSO-—

33% sucrose —»

Near saturated sucrose—»

Fig. 5. The results of centrifugation in different
density gradient condition.
A:Lesney’s method(from table 2).

Fig. 2. Protoplasts isolated from Nicotiana taba- B:LorZs method(from table 3).
cum Br 64-callus tissue(200x).

Zo] A& t}2 cytoplast, miniprotoplast X+
debris Fo] A& E3}s|o] £ cytoplaste] ¥2|
2 fold 571 girk. wehA B AFPL 327 A
23] Fix gradientsS §AE 4 3l Lesney
# (Fig. 59 A)& =3l on, X3 o] whyjol| w}&
osmolality o] #3}7} Mo X% 3Hql damages F
t}d density gradient 49| wsle vaof &
A2} At et

Cytoplast &4
Cytoplast 3A¢ $J3F A52= CMS linedl MS
Burley 212] mesophyll Z&3} callus 222X
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Fig. 3. Protoplasts isolated from MS Burley 21- mez} 22" 93A4E 0.33M mannitold} 0.5%
callus tissue (200x). DMSO &§tloll go] < 14]7} incubation A7) 3
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Fig. 6. The results from centrifugation of
Lesney solution(Table 2) added with
protoplast-mixture.

Fig. 7. The profile of subprotoplasts deri-
ved from protoplasts of MS Burley
21~callus tissue(200x).

(C:cytoplast M : miniprotoplast)

Fig. 8. The profile of the complete cyto-
plasts derived from protoplasts of
MS Burley 21-callus tissue(200x).
(C:cytoplasts M:a broken minipro-
toplast)
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Fig. 9. A cytoplast fusing with a protoplast
{400 x) (C: cytoplast P: protoplast).

Table 4. Effects of PEG solution on fusion rates of
cytoplasts drived from MS Burley 21
cultured callus and protoplasts isolated
from mesophyll-tissue of N. tabacum Br 64.

Mixed sol. (ratio) PEG(M. W.1540)  Fusion rate
Cytoplast  Protoplast ®) (%)
1 2 30 0
1 2 40 5
1 2 50 15
1 2 60 8

2o 35S B, o 2 A= 434
7te] §3E AMEE & 227, 30)) v]ste vl
A e oz, o= g AMBEAH e 99
protoplasts(31)7} 875+ Ze® & o, Aaz
o]-&-% cytoplaste] %fo] #<7] wFel AR A
7+ = Sict.
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= gk AES 3 (24) 5 P 37)"E
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el obA AFAZdE AZAA FAo] =4
tom wlwz 734 (26)9] PEG Hhfo] A4
HAog xg¥ch. Fig. 99 10& protoplast$}
cytoplast®] §§A137 443 §32 AXAE B
A=
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Fig. 10. A completely fused cytoplast with a pro-
toplast(400 x).
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