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Isolation and Culture of Lycopersicon esculenturm Root Protoplasts
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In recent years, the isolation of root protoplasts of germinating seeds in higher plants has
become a comparatively easy task.l=® Cell division and colony formation from root proto-
plasts have been induced in some plants?~% and regeneration to complete plants was achieved
in Brassica and Medicago.3'¥ Root protoplasts are an attractive source because of the uni-
formity and ease of production of experimental materials and because they provide a colour-
less partner for pigmented protoplasts in fusion experiments.l-4¥ Furthermore, protoplasts
derived from roots are thought to have the advantage of chromosome number stability com-
pared with those from cultured cells.

The present report describes the isolation of Lycopersicon esculentum root protoplasts from
germinating seeds and the first successful induction of cell division and colony formation
from the protoplasts. _

L. esculentum L. cv. Kyoryoku Toko was used as a material. One hundred eighty root tips
of 5 to 8 mm were excised about half a day after germination, and, without being cut into
segments, were plasmolyzed for one hour in CPW 9M solution.® The plasmolyzed root tips
were incubated in an enzyme solution containing 2% cellulase “Onozuka’ R10 and 0.6%

‘pectolyase Y-23 in the CPW 9M solution. After the enzyme treatment for 6 hr, the root
tips were gently teased with a dissection needle and the released protoplasts were filtered
through a sieve and washed three times in the CPW 9M solution. Yields of root protoplasts
were approximately 1.5X 108 per 200 root tips before washing, but afterwards were reduced
to about 4% 10% per 200 root tips. Root protoplasts after washing were plated in a BS me-
dium? solidified with 0.49; agar, which contained 1.0 mg//2,4-D, 0.5 mg/l NAA, 0.5 mg// BA,
and 79 mannitol. Plating density was 5.0 x 104 protoplasts per ml and each dish contained

1x 10° protoplasts. Dishes were incubated at 29°C in darkness. The initiation of cell division
was observed on the fourth day after incubation, but the growth of colony was relatively

slow (Figs. 1 and 2). The percentage of cell division on the 25th day was estimated to be
14.6 %, with a colony size of 100 to 200 ym in diameter (Fig. 3). Colony formation was ex-
amined on the 50th day. The number of colonies larger than 300 pm in diameter was esti-
mated to be 950 per dish (Fig. 4).

In the present study it was found that a yield of tomato root protoplasts could be achieved
at much the same level of Brassica,® although the enzymes used in our experiment were quite
different from those used by Xu et al.2=5 It was also found that using the same medium as in
the culture of tomato leaf protoplasts,8-19 cell division and colony formation from tomato root
protoplasts could be induced to no less extent than those from tomato leaf protoplasts.
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Figs. 1 and 2. Early stage of cell colony from tomato root protoplasts.

Fig. 3. Cell colony from tomato root protoplasts on the 25th day after
incubation.

Fig. 4. Cell colony from tomato root protoplasts on the 50th day after
incubation.
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