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Isolation and Culture Condition of Protoplasts for Increasing
Cell Division in Spinach (Spinacia oleracea 1.)

Takako Goto, Masakazu Oku,
Toru Takahashi and the late Itaru Yoshimoto

For developing the effective procedure of protoplast division, isolation of spinach mesophyll
tissues and culture condition were examined.

In the case of protoplasts isolated from the spinach mesophyll tissues cut into small pieces
before the enzyme treatment (enzyme solution: 0.1% pectolyase Y-23, 0.3% cellulase Onozuka
RS, CPW9M, pH 5.6), most of them were broken after a day of culture. However by incubating
intact plant leaves in enzyme solution and then releasing protoplasts in CPW21S, many intact
and viable protoplasts were obtained. The novel method gave a large yield (9.48%10°
protoplasts/g FW) of highly viable protoplasts (98%).

The pH in the protoplast culture medium affected protoplast division and the highest division
of cells were obtained in the medium adjusted at pH 5.8. Although the yield of protoplasts
increased with the growth period of donor plants up to 25-day-old, the protoplasts from 10-day-
old seedling had a maximum plating efficiency. Plating densities lower than 0.7 % 10° protoplasts/
mf were less effective for cell division and those of more than 2.0 X 10” protoplasts/mf caused cell
aggregation. The best culture density was 1.0 % 10° protoplasts/m¢.
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Fig.1 Isolation of protoplasts from mesophyll tissues of spinach.
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Table 1 The yield and viability of protoplasts isolated from the leaves with or
without cutting (segment or intact).

Yeld of protoplasts Viability Viability after one day
(%10" protoplasts/g FW) (%) (%)
Segment 1.44 38.9 24.6

Intact 9.48 92.6 88.7
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Fig.2 Protoplasts isolated from leaf segments (A and C) or whole plant (B and D) of spinach.
C and D are fluorescence microphotograph of protoplasts stained with FDA.
Bars represent 50 nm.
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VY7 b7 IARLIDL ) L@HET, pH Z—EOMICHIT 21EH 2> TwbEEX 5
o, AFRICBWTI, £ pH 4 T2 LA RerE Lt & (R4 3 5 L1l s 3, &
DOFiEC S LR RSO ERIIED THHEIEN S L 2R LT b,
2) PealH oM
M5 H F CRATAEDTICoh 7O b 75 A MURAE L 4 Y, ifif#30HIc25 L
ILtAE A L7z (Table 3). L#rL, 70 b7 7 R hpalE Iiifi{'lffil()llZ‘PblaHO’JHH TH
T adblcw, WkEFREOHELS, HHEIOH2S15HOME S 70 b 75 A b
BRECELTWAEREDNS, vy LY RRASLHTHEF ML RITEARY THLW,
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o 6|
=
54t Initial pH pH after 10 days of culture
a 2+ 3.8 53 = 0.1
5 , , J , 48 54 % 0
> H 5.8 52 % 0.2
6.3 52 £ 0.1
Fig.3 Effect of pH in the medium on plating 6.8 50 = 0
efficiency.

Vertical bars represent SD of means. Each value represents the mean = SD.



Table 8 Effect of seedling age on the yield and the plating efficiency of

protoplast.
Days after seeding Yield of protoplasts plating efficiency
(%10° protoplasts/g FW) (%)

5 0.22= 0.07 7.04 £ 0.92
10 0.73 = 0.19 8.18 £ 2.39
15 1.53 = 0.48 8.16 = 1.87
20 1.92 = 0.15 5.80 = 0.29
25 283 = 0.76 5.46 = 1.63
30 1.71 = 0.47 1.00 = 0.21

Plating efficiency was defined as the percentage of dividing protoplasts
after 10 days of culture against originally plated protoplasts.
Each value represents the mean = SD.

Table 4 Effect of plating density on the plating efficiency of protoplast.

plating density plating efficiency Number of division protoplasts/m¢
(%10° protoplasts/m¢) (%) (x10* protoplasts)
0.1 043 = 1.05 0.04
0.3 7.45 = 1.96 2.24
0.5 748 £ 2.46 3.74
0.7 977 £ 349 6.84
1.0 11.59 = 2.70 11.59
2.0 3.85 = .66 7.70

Plating efficiency was defined as the percentage of dividing protoplasts after 10
days of culture against originally plated protoplasts.
Each value represents the mean + SD.
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