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Isolation and Fusion of Solanaceous Species Mesophyll Protoplast
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Summary

This study was conducted to identify the enzyme treatment time, enzyme concentration and
plant growth condition for isolation of potato mesopyll, it was also performed to determinethe
adquate sucrose molarity on purification of protoplasts and to investigate the incubation time,
PEG conentration and DMSO effect for potato-petunia protoplast fusion.

The results were summarized as follows:

The optimal time of incubation in enzyme solution was 3 - 4 hours and high humidity and low
light intensity made plants more effective to protoplast releasing enzymes. Our experimental
results showed that the pectolyase Y- 23 was an ideal agent for isolation from mesophyil cul-
tured in vitro compared with macerozyme.

The enzyme solution with 0.5 % macerozyme and 2 % cellulase was very effective and the
purity of healthy protoplast was better in 0.4 and 0.5 M sucrose than in others,

It was revealed that the rate of potato-petunia fusion according to the incubation time
with PEG was effective at 30 min incubation and percentage of protoplast  aggregation was
increased by high molecular weight and concentration of PEG. Percentage of potato-petunia
protoplast heteroplasmic aggregation was increased by 4 to 16 % in PEG 6000 compared with
PEG 4000 and PEG 1500. Addition of 5 to 10 % DMSO to the PEG solition increased to
the heteroplasmic aggregation of potato-petunia from 2 to 4 %.
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Table 1. Effect of plant growth environment
on isolation of protoplast from po-
tato mesophyll

Enzyme sol. Growth environment

(%, W/V) F* GH GC. LV,
E, 1% (.2%* 46 3.2 0.1
E 2 8.1 46.2 38.4 6.1
E. 3 10.4 44.0 37.8 30.5

¥ F.: Field, GH.: Green hovse, G.C.: Growth
chamber, 1.V.: In vitro.
**E 1 Cellulase 0.5 Macerozyme 0.1 Mannitol
055 M
E.2 Cellulase 2.0 Macerozyme 0.5 Mannitol
055 M
E.3 Meicelasel. 5 Pectolyase
055 M .
*** y 10%/ gm fresh weight,

0.1 Mannitol
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Fig2, Rate of production and viability of pr-
otoplast with various incubation time
in potato.

Table 2. Relationship between various molarity and purification in potato

Molarity
0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Recovery pro-
toplast (%) 22.3 235 27.5 28.0 28.6 3.5 34.5
Purification
-~ 94.0 92.2 90.4 90.0 89.1 83.0 82.2

(%)
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Table 3. Relationship between different incubation time with PEG and aggregation activity
in potato and petunia

Incubation time (min )

Source PEG sol.* 0 15 20 45 60

Potato P( Esg %}5)03* 16.7 ** 40.9 48.2 40,2 38.2
f;%‘g ;’0)90 28.7 45.3 68.2 73.9 68.1
P(ES((); 7?300 26.4 49.5 67.4 72.9 70.2°

Petunia leggi 02‘;00 26.4 42,9 58.2 57.7 50.2

*  PEG sol. contained with CaCl; 10mM, KH,PQ, 0.7mM, and glucose 0.2M (pH 5.8)
**  Weight / volume
*k* Perentage of aggregation

Table 4. Influence of different incubation time PEG {reatment on potato - potato ( cv. Daeji
x ¢v, Doweon ) , potato —petunia agglutination

Incubation time (min )

Source PEG sol.*
' 0 15 30 45 60
gz::t‘;' P(ig,ggiﬁ 6.8%* 10,2 14.2 14.2 13.0
/!
Potato- PEG 1500
Potam (50%) 2.0 2.1 2.2 2.4 2.1
12:}3;300 6.9 1.2 16.2 16.0 15.0

* PEG sol, contained with CaCl, 10mM, KH; PO, 0.7mM and glucose 0.2M(pH 5.8)
** Weight /volume
*¥% Percentage of heteroplasmic aggregates

Table 5. The effect of PEG 1500, 4000, 6000 concentration on the aggreation activity of pot-
ato mesophyll protoplast

PEG sol * Conc. (%) ** aggregation efficiency (%)
PEG 1500 25 30.8
50 40,9
PEG 4000 25 42.5
' 50 45.3
PEG 60600 25 45.7
50 49.5

¥ PEG sol. contained with CaCl, 10mM, KH, POy 0.7mMand glucose 0.2 (pH 5.8)
** Weight /volume.

19



Eolr ol % FHE SHE B A $&
Aoz His=),

R R e

PEG pRHEBHEe] Ba v3= BE: 4=l
2] 7% PEG 4,000, 6,000 4= 45 % Bl
4] #A7t sl ot PEG 6,000 petunia of 43
30-%o] BA7 Hglvh(E3).  Petuniad]4x

#h=lol] tral] aggregation #to] wokn| o] P.
etunia 7b Brfdle] E-Ze =lel BE@Sgls] =%
ofvh, zulw] zh=te| T RER REe 9 7=lel
petunia f Aol 4 E o4 e ule}
heteroplasmic aggregation Ze] PEG 6,000 g
ol A F3] 30 4 Ekrl =925 PEGL000
2 o+ EAslg el o]+ Kao?’ 5ol fgs) P
EG2| &7 & =} molarity o] #ML =) 8y
H gl molarity 7} %85 BiaZol welal

ol

Table 6. The effect of various concentration of PEG 1500, 4000, 6000 on potato- potato
’ (¢ev. Daeji x cv. Doweon ), potato-petunia protoplast agglutination

Percentage of hete -

Source PEG sol * Conc.(%) ** roplasmic aggregates
Potato - PEG 1500 25 2.8
Potato 50 3.2
PEG 4000 25 10.2
50 12,4
PEG 6000 25 12.0
50 14.2
Potato ~ PEG 1500 50 2.2
Petunia PEG 4000 50 12.2
PEG 6000 50 16.2

* PEG sol. contained with CaCl; 10mM, KH,PO, 0.7 mM and glucose 0.2 M (pH5.8).

** Weight /volumne.

Table 7, Effect of molarity of PEG solution on potato-potato ( ev, Daeji x cv, Doweon },
potato - petunia protoplast agglutination

Conc. Percentage of hete-
Source PEG sol.
PEG(%)**  Glucose (M) roplasmic aggregates
Potato - PEG 6000 50 0.2 14.2
Potato 50 0.3 14.3
50 0.4 13.0
50 0.5 0.0
Potato - PEG 1500 40 0.0 4.0
Petunia 50 0.03 3.8
50 0.13 3.7
PEG 6000 50 0.2 16.2
50 0.3 15.5
50 0.4 14.1
50 0:5 14.1

* PEG sol. contained with CaCl; 10mM, 0.7mM (pH 5.8)

** Weight /volume
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Table 8. Influence of DMSO and molecular weight of PEG on potato- petunia protoplast
agglutination
DMSO (%) **
Source PEG sol, (%)
5 10 15 20 25
Potato - PEG 4000 16.2 *** 14.2 10. 2 9,2 6.2
Petunia PEG 6000 18.2 20,1 16.2 10.1 5.3

*  PEG sol. contained with CaCl, 10mM, KH, PO, 0.7mM and glucose 0.2 M{pH5.8)

**  Weight /volume
***%  Porcentage of heteroplasmic aggregates
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