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Determination of culture condition and isolation
of protoplast in Lilium

Park, Soo Young - Bu, Ji Hyun - Song, Gwan Pil

- Han, Tae Wan

- Kim, Seong Cheol - Heo, In Ok’

This study was carried out isolation and culture of protoplast from mesophyll tissues of lily(Lilium

longiflorum Thunb).

and protoplast fusion of Georgia and Macro polo for breeding of lily. The yield of

protoplasts was the highest when cells are incubated in the enzyme solution of 0.5M mannitol, 1.0% Onozuka

cellulase R-10. 1.0% Macerozyme R-10, and 0.1% Pectolyase for treatment of 2~3 hours. The protoplasts were
most effectively cultured in the modified 1/2 MS medium without NHsNO; with 1.0mg/L. NAA and 1.0me/L
BAP. and also protoplasts survived the best on stabilized liquid layer. Colonies were obtained after 1 month of

culture. The calli grew and regenerated shoots by transferring them on the same composition of the solidified

medium. The protoplast fusion was performed with the PEG methods. The yield of protoplast fusion was the
highest in the 50% PEG concentration treated for 20 minutes.
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Table 1. Composition of PEG solution for the fusion of protoplasts

Composition PEG solution Solution A Solution B
PEG(MW 1.450) 50 g/100mL

CaCls « 2H-0 0.97 g/100mL 0.97g/100mL

Glucose 541 g/100mL 7.2g/100mL

DMSO 10mL/100mL

Glycine 2.25 g/100 mL

pH 6.0 6.0 10.5
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Table 2. Isolation of protoplasts from lily by enzyme treatments
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77777 Cellulase ~ Macerozyme Pectolyase __(hours)
0.5 1.5 0.1 4~5 ++
1.0 10 - 4~5 +
1.0 1.0 0.1 2~3 ++ 4
1.0 1.0 0.2 2~3 ++ 4
08 0.1 L ~4 s
+++ good ++ . moderate, + . poor

Table 3. Composition of enzyme solution for the isolation of protoplasts

Compositon B Concentration -
Cellulase (Onozuka R-10) 1.0 %

Macerozyme (Onozuka R-10) 10 %

Pectolyase Y23 01 %

Mannitol 05 M

CaCls 25um

NaH:PO, 1.4mM

MES . 6mM

pH o s6
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Effect of hormones on survival of protoplasts from lily.
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Fig. 2. Developmental stages of protoplasts obtained from lily.
A: Isolated protoplasts( x300)
B: Protoplasts after 5 days of culture( x300)
C-D: Cell division after 7 days of culture( x300)
E: Cell division after 15 days of culture( x300)
F: Colony formation in liquid-over-solidified medium
G: Callus formation after 2 months of culture
H: Plantlet regeneration from the callus after 3 months of culture

_81-



R

ot

=] .
o =)

;

rol

(=l

S|

Ef2 - ZHE - 52

2
=

Table 4. Effect of culture method on protoplast division in lily

Cell division (%)

B Elements MS 1/2MS /NS
Liquid layer® + ++ +++
Embedding-in-agarose™ - + +
Liguid-over-solid”’ + + 4 ++
* . modified medium without NH;NO3
+++ 1 good, ++ ! moderate, + : poor. - : none growth
* Liquid medium containing protoplasts was poured into petri-dishes
" Liquid medium containing protoplasts was mixed with an equal volume of
melted agarose medium( 0.3% agarose) that had been kept 40°C,
than 1-2ml protoplast samples were poured into petri-dishes
“ The agar medium poured into a petri-dish and solidified. then 1.0ml of
liquid medium containing protoplasts was poured on to the agar layer
Table 5. Effect of PEG concentration and treatment time on protoplast fusion
. . Concentration(%)
Time(minutes) 0 0 &
10 + + + +
15 + + + + + +
20 + + + + + +++ +
Data were carried out protoplast fusion between Georgia and Marco polo
++++ ; excellent, +++ :good, ++ . moderate. + : poor
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Fig. 3. Division stages of protoplasts after PEG treatment.

A Isolated protoplasts( x300)
a- Protoplast from mesophyll of Macro palo
b- Protoplast from callus of Georgia
B-C: hybrid cell after PEG treatment
D-E: Cell division after 7 days of culture( x300)
F: Cell division after 15 days of culture( x300)
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