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The family Cucurbitaceae contains a number of important vegetable and fruit crops, and some
species including Luffa cylindrica have been used as a source of cosmetic materials. Although
culture of protoplasts from cucumber and melon have been reported,'”® there is no report on the
isolation and culture of Luffa cylindrica protoplasts. In this paper, we describe a procedure for
successful isolation and culture of protoplasts from Luffa cylindrica suspension culture.

Seeds of Luffa cylindrica cv. Futo were surface sterilized in 2.5% (w/v) sodium hypochlorite
solution for 10 min and washed twice in sterile distilled water. They were germinated on MS agar
medium, and calli were induced by placing cotyledon segments of 2-3 week old axenic seedlings on
MS agar medium supplemented with 1.0 mg/! 2,4-D and 0.5mg/! kinetin. After 2-3 months of
culture, tiny pieces of friable calli were transferred into liquid MS medium of the same composition
to initiate suspension cultures. After repeated subcultures at 28°C on a reciprocal shaker (90 strokes/
min), they were maintained by regularly transfering 10ml culture (about 3.0g fr wt of cells) to
80ml of fresh medium in a 300ml Erlenmyer flask at 10 day intervals. The duration of lag period
(3 days) and the growth rate have remained unchanged for more than a year.

For protoplast isolation cells were collected by centrifugation at 100X ¢ for 2 min, and washed once
with 0.4 M mannitol. To the cells of 1g fresh weight was added 2. 5ml of filter-sterilized enzyme
solution containing 0.05% Pectolyase Y-23 (Seishin Pharmaceutical Co. Ltd., Tokyo, Japan), 0.5%
Macerozyme R-10, 1.09% Cellulase Onozuka RS (Yakult Honsha Co. Ltd., Tokyo, Japan) and 0.4
M mannitol, pH 5.7. After 2 hr of incubation at 25°C with occasional pipetting, undigested cell
aggregates were removed by filtration through a 50 ¢ nylon sieve, and protoplasts were collected by
centrifugation at 100X ¢ for 5 min, followed by washing twice with 0.4 M mannitol. The number
of protoplasts was counted in a haemocytometer.

The growth phase of cultures strongly influenced the yield and viability of protoplasts, as has
been reported in other species.>*® The highest yield of protoplasts (2 10°¢ cells/g fr wt) was obtained
at day 6 with viability of approximately 90% (Fig. 1).

The washed protoplasts were resuspended in liquid culture media at a cell density of 1Xx10%/ml,
and cultured in 2.4ml portions in 60 <15 mm plastic dishes (Falcon 1007) at 28°C in diffuse light.

No cell division was observed when protoplasts were cultured in MS medium supplemented with
1.0mg/l 2,4-D, 0.5mg// kinetin and 0.4 M mannitol. Maeda et al.® and Nakagawa et al.”?
reported that the osmolarity optimal for protoplast culture was lower than that for protoplast isolation.
In accordance with this finding Luffa cylindrica protoplasts divided when mannitol concentration
in the culture medium was reduced to 0.25 M. Since only 1-5% of total protoplasts divided in the
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Fig. 1. Protoplasts from Luffa cylindrica suspension cultures.

Fig. 2. First cell division in Lufa cylindrica Fig. 3. Cell cluster formed after 15 days
protoplasts cultured for 5 days. of culture.

1

medium stabilized with 0.25 M mannitol, however, we tested various osmotica at 0.25 M. Galactose
and glucose gave higher division rate than mannitol and sorbitol, whereas no division occurred in
lactose and sucrose. The best results (21% division) were obtained with galactose. The beneficial
effect of galactose as the osmoticum for protoplast culture has not been reported.

The plating efficiency of Luffa cylindrica protoplasts was improved further by using 0.5mg//
BA instead of kinetin. Under these conditions, the first division occurred within 5-7 days (Fig. 2),
.and after 10 days about 35% of protoplasts divided at leaset once. Clusters of several cells (Fig. 3)
were formed from about 1/3 of the divided protoplasts, and these developed later into visible colonies.
Attempts to induce differentiation in the protoplast-derived cell lines have so far been unsuccessful.
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