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The establishment of the method for cul-
ture of experimental marine algae in labora-
tory and protoplast isolation will do a major
service to the expand of marine algae
biotechnology. A red alga, Bangia atropur-
purea (Geesink 1973), belonging to the same
family as Porphyra releases monospores and
the fronds required in experiment are ob-
tained easily by culturing the monospores in
all seasons. This alga is, therefore, expected
as a useful experimental material for the basic
study on marine algae biotechnology. There
have been some papers on protoplast isolation
from Porphyra which is a popular edible alga in
Japan and Korea (Saga and Sakai 1984, Po-
line-Fuller and Gibor 1984, Fujita and Migita
1985, Chen 1987) but no report on that from
Bangia. Both cell walls of Bangia and Por-
phyra are composed of three kinds of unique
polysaccharides, 8-1,4-mannan, $8-1,3-xylan,
and porphyran (McDowell 1967). For isola-
tion of protoplasts from their fronds are, there-
fore, required three kinds of enzymes capable
of degrading these constituent polysaccha-
rides. We have also published on isolation
and regeneration of protoplasts from Porphyra
yezoensis and P. tenera (Hatate et al. 1986,
Araki et al. 1987a) by using the cell wall-diges-
tive enzyme solution which contains §-1,4-
mannanase, (-1,3-xylanase, and porphy-
ranase prepared from Aeromonas sp. F-25
(Araki and Kitamikado 1981), Vibrio sp. AX-
4 (Araki et al. 1987b), and Vibrio sp. AP-2
(Aoki et al. 1990) isolated from natural
habitats, respectively.

In this paper, we have attempted to isolate
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protoplasts from B. atropurpurea by using the
cell wall-digestive enzyme discribed above.
The fronds of B. atropurpurea used in this ex-
periment were collected at the mouth of a
river flowing into coastal sea in Fukuoka
Prefecture. The fronds were cultured in a
ASP;3 (NTA) medium of Provasoli (Provasoli
etal. 1957) at 17°C under a 9 h light/15 h dark
cycle. The artificial light intensity was adjust-
ed to 48 # Em~2s~! on the outer surface of
the Petri dish. The fronds have so far been
maintained in our laboratory by culturing
monospores and fronds repeatedly since Janu-
ary 1990. The process for protoplast isola-
tion from Bangia atropurpurea are as follows.
The fronds (3-5cm in length) were placed
into 30 ml of a papain solution (20 mM MES
buffer, pH 7.5, containing 2% papain and
0.7 M mannitol) in 100 ml-beaker, and incu-
bated at 22°C for 15 min with shaking. After
washed with ASP;; (NTA) medium contain-
ing 0.7 M mannitol several times, they were
cut into a few mm in length with a razor.
The fragments were placed into 8 ml of the
cell wall-digestive enzyme solution (1 unit
each pB-mannanase, B-xylanase, and por-
phyranase, and 0.7 M mannitol in 20 mM
MES buffer, pH6.0) in 30 ml-Erlenmeyer
flask and incubated at 22°C for 60 min with
agitation. One unit of S-mannanase, (-
xylanase, and porphyranase was defined as
the amount of enzyme that produces reducing
sugar correspond to 1.0 #mol of D-mannose,
D-xylose, and D-galactose per min from -
1,4-mannan, f-1,3-xylan, and porphyran,
respectively. As shown in Fig. 1-A, a large
number of protoplasts were observed. The
protoplast suspension which passed through
40 pm of a nylon mesh was centrifuged at
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Fig. 1.
cells after 10 day-culture; C, regeneration fronds after 18 day-culture.

2,000 rpm for 5min. The collected pro-
toplasts counting was done with a Thoma
Hemacytometer so that (2.80.05) X 10° pro-
toplasts were found to be isolated from the
razor cut fragments (about 100 mg in wet
weight). The protoplasts were, continuous-
ly, washed in order with ASP;y (NTA) medi-
um containing mannitol of 0.7 M, 0.5 M, and
0.2M by centrifugation. Protoplasts were
pipetted onto some glass slides (26 X 26 mm)
in a 9-cm Petri dish containing 50 ml of ASP,
(NTA) medium with 0.2 M mannitol and in-
cubated in the dark at 17°C for 2 days. The
protoplast-attaching glass slides were trans-
ferred into a Petri dish containing ASPj,
(NTA) medium and exposed to the artificial
light of about 16 #Em~2s™! on a 9h light/
15h dark cycle. The cell wall and rhizoid
were formed 1day and 2-5 days after light-
ing, respectively. Cell division was also ob-
served after 2-5days in lighting culture.
Then they were cultured with gentle agitation
under about 48 ¢ Em~2s~! (Fig. 1-B). They
developed into small plantlets of 100-600 zm
long 2-3 weeks after culture with agitation
(Fig. 1-C) and grew up over 10 cm long after
8-9 weeks. The majority of them grew up
fronds of regular shape but some became ir-
regular shape. The rate of protoplasts which
regenerated into plantlets was about 40% in

Regeneration of protoplasts from Bangia atropurpurea.
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A, protoplasts from the fronds; B, dividing

the ASP;y (NTA) medium. The regenerate
fronds of irregular or regular shape released
monospores after approximate 5 weeks cul-
ture and most of them grew into regular
fronds.
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