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Protoplast Isolation and Differentiation of Marine
Green Alga Monostroma nitidum
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High yields of protoplasts were obtained following enzymatic digestion of the vegetative thalli of marine green alga Monostroma
nitidum. The enzyme mixtures containing 4% Cellulase R-10+3% Macerozyme R-10+3% Abalone acetone powder produced 4.41X
10° protoplasts per 300 mg of fresh tissue. The highest yield of protoplasts was obtained by 270 minutes treatment of the thalli in
enzyme solution. Freshly isolated protoplasts were spherical in shape and ranged between 13~33 um in diameter. The high efficiency
of differentiation were obtained by incubating freshly isolated protoplasts in 0.4 M mannitol f/2 medium for 7 days and then
transferring to 0.2 M mannitol f/2 medium. Protoplasts began to form new cell walls three days after initial culture and began to
germinate after 10 days, and then form a leafy thallus after further culture in f/2 medium. The addition of antibiotics in media

inhibited the differentiation of protoplasts in culture.
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Table 1. Efficiency of enzymes in releasing protoplasts from
Monostroma nitidum thalli
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Protoplast
Enzymes* number (X 10¢
cells/300 mg FW)**
1) 10% Cellulase R-10 0.64
2) 10% Macerozyme R-10 043
3) 10% Abalone acetone powder 0.38
4) 10% Hemicellulase 0.21
$) 10% Pectinase 0.05
6) 4% Cellulase R-10+2% Macerozyme R-10 290
7) 4% Cellulase R-10+3% Macerozyme 441
R-10+3% AAP )

* All enzymes were dissolved in 50 mM MES buffer (pH 6.0)
containing 0.6 M mannitol and 0.5% potassium dextran sulfate.
** Protoplast yield corresponds to 210 minutes incubation in en-
Zyme mixture.
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Fig. 1. Protoplasts isolated from the thalli of Monostroma ni-
tidum. a, Protoplasts isolating from the thalli. b, Fre-
shly purified protoplasts. c, 3-day-old protoplasts sho-
wing the formation of cell wall in 0.2 M mannitol f/2
liquid medium. d, 3-day-old protoplasts in 0.2 M man-
nitol f/2 liquid medium with 35 u¢/nfé antibiotics.
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Table 2. Effects of incubation time on the yields of protoplast
from Monostroma nitidum thalli
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Table 3. Effects of initial culture medium on the differentia-
tion of Monostroma nitidam protoplasts

Incubation time (minutes)*

30 60 %0 120 150 180 210 240 270 300 330 360 390 420 450 480
Yields** 107 142 1.58 1.75 222 2.77 441 622 645 629 540 496 3% 3.11 221 143

* Enzyme solution is composed with 4% Cellulase R-10-+3%
Macerozyme R-10+3% Abalone acetone powder
** Yields represent X10° cells per 300 mg fresh weight tissue.
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Frequency(%)

33~

~18 19~21 22~24 25~21 28~31

Diameter of protoplasts(m)

Fig. 2. Size distribution of Monostroma nitidum protoplasts.
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i Relative
Medium differentiation* .
f/24+0.6 M mannitol ++
f/2+04M mannitol +4++
f/2+02M mannitol +4+4+

/2406 M mannitol+35 u¢/mé antibiotics
f/2+04M mannitol+35 ué/né antibiotics
f/2+0.2 M mannitol +35 ué/nf antibiotics
* +++4, All viable cells germinated; —, Not germinated.
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Fig. 3. Germination (a), growth (b), and regeneration (¢) of
Monostroma nitidum protoplasts cultured in f/2 liquid

medium.
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