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Isolation and cultivation of protoplasts of
Monostroma nitidum ( Chlorophyta, Monostromaceae)

XIE En-yi, MA Jia-hai
( College of Aqua-life Science and Technology , Shanghai Fisheries University , Shanghai 200090, China )

Abstract: In order to develop a new cultivation technology of Monostroma nitidum Wittr, this study was to
isolate and cultivate the protoplasts of this green alga. Protoplasts of the alga were isolated by enzymatic
degradation from the thallus . The optimization of isolation conditions was carried out in this experiment. The
result showed that the optimized parameters were 4 % pectinase , 2 % cellulase, 0. 7mol - L~' Mannitol ,
40mmol - L™' CaCl, , pH 5.5, 28 and 50r- min ' shaker speed for 3 hours, with a yield of 2 x 10° spherical
green viable protoplasts per gram of fresh thallus. Purified protoplasts were cultured in autoclaved seawater
medium supplemented with N, P, Fe’*, IAA, KB, and Vit C, and the specific gravity of the medium gradually
decreased from 1.030 to 1.026 and 1.022 in turn in early culture. Protoplasts usually began to form new cell
wall within two days after isolation and began to divide from day 3 to day 4 in medium. 4 to 8 cell clusters were
formed after 8 days. Even when regeneration under uniform conditions, protoplasts followed three different
developmental patterns. Usually, protoplasts underwent repeated cell divisions and developed directly to a
monostromatic thallus cell clusters where the cell number was different and all cells wrap by a common gelatine .

Some protoplasts formed a cell wall and then developed into sporangia. After sporangia matured, they liberated
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zoospores that settled and grew into thallus similar to the parent thallus in successive cultures. The third

developmental patterns was to form tubular thallus which is different from the parent thallus.

Key words : Monostroma nitidum ; protoplast; enzymolysis; isolation; cultivation
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Tab.1 Effect of different conditions of enzymatic degradation on protoplast yield

e RN HHEN CaCl, Eﬁ?ﬁ?ﬂl By i 1R 5 e B[] T A T A
oumber (%) (%) L) (mol-L™") pH () SV (1~/BLEF)
pectinase  cellulase enzyme solvent temperature  incubation period protoplast yield

0 4 2 10 0.7 H B2 0.7mannitol 5.5 28 3 112
0 4 2 40 0.7 Uy ELFE 0. 7sorbitol 5.5 28 3 92
0 4 2 40 1.4 #E8E 1. 4sucrose 5.5 28 3 85
0 4 2 40 1.4 #i& P 1.4g0uc0se 5.5 28 3 83
1 4 2 40 0.7 H &% 0. 7mannitol 5.5 28 3 112
I 2 4 40 0.7 H & 0. Tmannitol 5.5 28 3 46
1 3 3 40 0.7  ## 0. 7mannitol 5.5 28 3 60
I 4 40 0.7 H#BF£ 0. 7mannitol 5.5 28 3 37
I 4 40 0.7 {2 0. Tmannitol 5.5 28 3 2

11 4 2 40 0.7 H#&FZ 0. 7mannitol 5 28 3 103
1 4 2 40 0.7 t &% 0. 7mannitol 5.5 28 3 112
i} 4 2 40 0.7 H # ¥ 0. 7mannitol 6 28 3 83
11 4 2 40 0.7 H # & 0. 7mannitol 6.5 28 3 75
m 4 2 40 0.7 H 8% B 0. 7mannitol 5.5 24 3 8
1t 4 2 40 0.7 H A% 0. 7mannitol 5.5 26 3 85
m 4 2 40 0.7 ' #&B% 0. 7mannitol 5.5 28 3 112
11 4 2 40 0.7 H ¥ 0. 7mannitol 5.5 32 3 120
v 4 2 40 0.7 H B 0. 7mannitol 5.5 28 1 9

v 4 2 40 0.7 H #B82 0. 7mannitol 5.5 28 2 43
v 4 2 40 0.7 H #&P¥ 0. 7mannitol 5.5 28 3 112
v 4 2 40 0.7 H &% 8% 0. 7mannitol 5.5 28 4 110
\' 4 2 40 0.5 t #% A% 0.5mannitol 5.5 28 4 87
Vv 4 2 40 0.7 1 #% F% 0. Zmannitol 5.5 28 4 112
v 4 2 40 0.9 H #% A2 0.9mannitol 5.5 28 4 100
A 4 2 40 1.1 H ## 1. lmannitol 5.5 28 4 92
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BRRi%AA Explanation of Plate

1. BREEA T ik ch SRR AL, x 5005 2. B4R B 09 JRUAE Bk, x 4005 3. 537 2d M4, x 2005 4. 2 HHRHI . » 400; 5. 4 FAHLIA , x 400;
6. 8N, x 400; 7. KLIFANHREARR, x200; 8. RIPRTHE, x400; 9. FIHMA T8, x200; 10. BRIHR T ], x500; 11. i
AH T, x400; 12. WHF, x400; 13. f FRHA L BHMMET, x200; 14 4787, x 405 15.16. HRE, x 200

1. Surface view of the middle part of gametophyte of Monostroma nitidum ., x 500; 2. Protoplasts just isolated, x 400; 3. A cell with cell wall,
cultured two days, x 200; 4. Two cell stage cultured four days, x 400 ; 5. Four cell stage cultured six days, x400; 6. Eight cell stage cultured ten
days, x400; 7. Cell clusters similar to the parent thallus tissue, x 200; 8. Sporangia of early stage, x 400; 9. Sporangia of middle stage, x 200;
10. Sporangia of latter stage, x 500; 11. Mature sporangia, x 400; 12. Zoospores, x 400; 13. Multicellular germling adhered to the silk-bolting
cloth, x200; 14. A juvenile thallus, x40; 15.16. Tubular thallus, x 200
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