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Isolation and Culture of Meristotheca papulosa Protoplasts
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Protoplasts were isolated from the vegetative thalli of Meristotheca papulosa using several
commercial and crude enzymes. The suitable enzyme combination for the protoplast
isolation was 4% abalone acetone powder, 4% Macerozyme R-10 and 4% Hemicellulase in
the filtered seawater buffered with 50mM MES (pH 6.0) containing 0.6M mannitol and 0.5%
potassium dextran sulfate. Yield of protoplast was 107.6 X 10* cells per gram of fresh thallus.
Protoplasts were whitish ovoid in shape and ranged between 7im~24/m in diameter.
Division of protoplasts was first observed 9 days after culture in ASP;; medium, and the
germination occurred within 25 days. The addition of Guillard’s antibiotics in culture media
was harmful to the regeneration of protoplasts.
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Table 1. Effects of single treatment of some enzymes for tissue degradation and protoplast isolation
from M. papulosa thalli

Enzymes treated"”

Response AAP TOP BAC VIB MAC CEL DRI HEM PEC PRO
Tissue degradation +++ + - - ++ + +++ ++ - +
Protoplast isolation ++ - - - + - - + + ++

'All enzymes were prepared at 10% concentration using 50mM MES buffer (pH 6.0) containing 0.6M
mannitol and 0.5% potassium dextran sulfate.
“+++, ++, +, - indicate the effect of enzyme as good, moderate, bad, and no response, respectively.
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Table 2. The efficiency of different enzyme combinations in releasing protoplasts from M. papulosa

thalli
No. Enzyme combinations’ ( 10¢ prof(:}ealljzts /g FW)Z
El1 AAP 4.0% 16.5
E2 AAP 4.0% + Macerozyme R-10 4.0% 54.9
E3 AAP 4.0% + Macerozyme R-10 4.0% + Hemicellulase 4.0% 107.6
E4 AAP 25% + Macerozyme R-10 4.0% + Hemicellulase 4.0% 42.5
E5 Driselase 4.0% + Macerozyme R-10 4.0% -+ Hemicellulase 4.0% 24.6
E6 AAP 4.0% + Macerozyme R-10 4.0% + Protease 2.0% 90.4
E7 Hemicellulase 4.0% + Driselase 4.0% 9.8
E8 Hemicellulase 4.0% + Driselase 4.0 + Protease 2.0% 48.2

'All enzymes were dissolved in filtered seawater containing 50mM MES buffer (pH 6.0) with 0.6M

mannitol and 0.5% potassium dextran sulfate.

2Protoplast yields correspond to four hours incubation in enzyme mixtures.
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Fig. 1. Protoplast isolation and regeneration in Meristotheca papulosa. a, thalli tissue just incubated in
enzyme solution; b, 30 minutes after enzyme treatment showing a few protoplasts; ¢, 4 hours after
enzyme treatment showing many protoplasts ; d, Freshly isolated protoplasts after washing and free
of wall debris; e, a spore in nature; f, an abnormally large protoplast; g, two cell stage after 9 days
in culture; h, 25-day-old germlings. Bars represent 50 in a-c, 25/m in d, 10/« in e, 20m in f-g, and

100= in h.
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Table 3. Size distribution of protoplasts isolated from the thalli of M. papulosa

Cell size, um ~6 7~9

10~12

13~15 16~18 19~21 22~24 25~

Distribution, % - 121 37.2

38.2 9.4 26 05 -
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