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Suzukl, M. and Masaki, T. 1985. Physiological investigations of blue-green algae endo-
phytic in the red alga Nemalion vermiculare 1. Influence of wavelength of light on photo-
synthetic pigments. Jap. J. Phycol. 33: 239-244.

Absorption spectra of 90% acetone extract (chlorophyll ¢ and carotenoids) were basi-
cally the same in the host alga Nemalion vermiculare Sur. and a mixed culture of two
endophytic species of blue-green algae, Calothrix parasitica (CHauv.) THur. and Phor-
midium sp. The phosphate buffer extract (phycobiliproteins) from the host alga showed
remarkable absorption at 460-580 nm, while that from the endophytes had conspicuous absorp-
tion at 550-640 nm.

During 14 days’ incubation under red, blue or white light, phycobiliprotein content of a
mixed culture of endophytes varied from 5.77 to 14.8% of dry weight, 3.26 to 5.69 times
as high as chlorophyll ¢ content. Content of phycocyanin of the endophytes increased in
red light, but decreased in blue light through the culture period. However, the ratio of

carotenoids to chlorophyll a was low and scarcely varied depending on the wavelength of
light used for the culture.

Key Index Words: Calothrix; endophytes; Nemalion; Phormidium; phycocyanin;
phycoerythrin.
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Fig. 1. Cross-section through a mature thallus
of Nemalion vermiculare, showing endophytic
blue-green algae which grow in a mucilagenous
interspace in the cortical region. ¢, cortex; bg,
blue-green algae.
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Fig. 2. Diagram of the incubation apparatus
used for culturing the blue-green algae under red
or blue light.

100
Eosin
Light green
5 /\
1 1 1
500 0

0
400 600 70
Wavelength (nm)

T (%)
)

Fig. 3. Transmission spectra of 0.002M eosin
solution and 0.001 M light green solution used in
the present study.
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Fig. 4. Absorption spectra of 90% acetone (a)
and phosphate buffer (b) extracts from Nemalion
vermiculare with endophytic blue-green algae.
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Fig. 5. Absorption spectra of 90% acetone (a)
and phosphate buffer (b) extracts from mixed
cultures of two endophytic blue-green algae, Calo-
thrix parasitica and Phormidium sp. immediately
after being isolated from the host alga.
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Fig. 6. Absorption spectra of 90% acetone (a-
c¢) and phosphate buffer (d-f) extracts from a
mixed cultures of two endophytic blue-green algae,
Calothrix parasitica and Phormidium sp. after
being incubated at 20°C with a 12: 12h LD cycle
for 14 days under white light (1.20 W-m~2-s71)
(a, d), red light (1.28 W-m=2-s7!) (b,e) or blue
light (1.16 W-m=2-s7) (c, f).
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Table 1. Contents (ug/mg d.w.) of chlorophyll ¢ (Chl. @), total carotenoids (Carot.), phy-
cocyanin (PC) and phycoerythrin (PE) in two endophytic species of blue-green algae, Calo-
thrix parasitica and Phormidium sp. Cells were grown in mixed cultures under white light
(W, 1.20 W-m~2.s71), blue light (B, 1.16 W-m~2-s7!) or red light (R, 1.28 W-m~2-s71) for 7 and

14 days at 20°C with a 12: 12h LD cycle.

Days Chl. a Carot. PC PE PC+PE
0 31.5 6.61 69.7 35.9 105.6
W) 40.0 7.50 86.6 61.4 148.0
7 (B) 15.4 3.02 29.2 28.5 57.7
(R) 31.3 6.31 78.4 46.8 125.2
(W) 25.4 4.38 92.4 52.2 144.6
14 (B) 13.9 2.23 27.7 30.3 58.0
(R) 31.9 5.22 82.4 21.6 104.0

Table 2. The ratios of pigment contents in two endophytic species of blue-green algae, Calo-
thrix parasitica and Phormidium sp., which were grown in mixed cultures as shown in

Table 1.
Days PC PE PC+PE Carot. PC
Chl. a Chl. a Chl. a Chl. a PE

0 2.21 1.14 3.35 0.21 1.94
(W) 2.17 1.54 3.70 0.19 1.41

7 (B) 1.90 1.85 3.75 0.20 1.02
(R) 2.50 1.50 4.00 0.20 1.68
(W) 3.64 2.06 5.69 0.17 1.77

14 (B) 1.99 2.18 4,17 0.16 0.91
(R) 2.58 0.68 3.26 0.16 3.81
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