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Characteristics of a Strain of Thermophilic Blue-Green

Algae, Mastigocladus laminosus-MS*—Significance

from the Viewpoint of Environmental Science—.
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REMEEAE
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laminosus-MS) IZIVATIR R ORF L X h BEEshiz.
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* MS BTBERL DEESh—EETH» 2T L 2RT.
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(50 ppm LIE) TEIZTDRKOEBHMTHS., BT
DERIEREFEENEZHEFT L VIRtshz3 DT
3. REFEICH T 5 R\ 75.7°C, pH 8.04, W&
1.0014, ZEFEHEY 208 ppm, HEADE7 vFRKEI Y
—BER (EREMEFSESR) ERIMTNS,

Table 1. Analytical Data of Matsue Hot Spring
Water*

Ion Contents (ppm)

Anions Cations
C1- 553.8 K+ 13.78
S04~ 732.8 Na+ 507.3
HCO3~ 70.85 Cat+ 127.8
COg~- 0.210 Mg+ 3.917
HSiO3~ 1.260 Fett 0.100
SiOs~- 0.000 Acid Contents (ppm)
AsOq~ 0.013 H,Si0; 61.09
BO,- 3.135 HBO, 53.49
F- 4.823 HAsO» 0.217

* Analyzed by the Sanitary Institute of Shimane
Prefecture on the 17th of Dec. in 1971.

FEWshic7 v BIZCONMTERK2EREHE U,
57Kk 1 £ d1zhic KNOg 1g, KosHPO, 0.02g, MgSOy
« TH50 0.025g, FeSO4 0.005g %#fnl, KHgPO4
T pH 8.0 TR oI E R BB L, 1BE
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PS-I i&{#1% Epel and Neumann 5 J5EEICHE U4
HEBK2 HOTHEELU . RIGHOMEBRIZLTDOED
Th3., ) oBEEEK (pH 8.0) 380 rmol, 7z
we B+ MY o 2 50 xmol, DPIP 2.5 xmol, xF
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3. MY 2EEEHK (pH 8.0) 150 rmol, MgCl, 30
#mol, KHePOy4 30 #mol, ADP 6 xzmol, PMS 40
nmol XU 10 £g Dy w7 4 Vi HY T B AR
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Glucose
ATP

HK [
Glucose-6~P
napp™*. PMS (red) 0, Blue-formazan
G6PDH [ X 2
NADPH PMS (oxd) 02 NBT
Glucono-§-lactone-6-P

Fig. 1. Principle of ATP Determination with
HK and G-6-PDH
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Table 2. Assay System of ATP Determination

with Hexokinase and G-6-PDH

Tris-HC1 buffer (pH 7.5) 108 wmol
MgCl, 20 pmol
NADP 1 umol
PMS 0.2 umol
NBT 0.1 gmol
Glucose 150 umol
Triton X-100 0.15 9
hexokinase 1.80 U/ml
G-6-PDH 462 mU/ml
Sample

Total 3.0 ml
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Table 3, Photosystem Activity of the
Thermophilic Blue-Green Algae
in Intact Cells

. Specific
Reaction Activity*
PS-1 446
PS-1I 332
” (+DCMU 3 uM) 0
NADP* Reduction (H,O—>NADP+) 0

* electron, x equivalent/mgChl.per hr

RLb D7 UBEEY, BEEHOESREERER
UCEEDOKETEEZBLTOB &dsbhbd 3, PS-II
iEHEDS 3 uM @ DCMU DH#ET TREICIA LN S
LA FV VLV UEOERBEROBELL{ AU TH
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55, COXIHEIIBRET TICRE SN 12 6 535 /3
{, BRACEPIERRERTHREELT VW S5
B Plectonema sp. B X ¥ Anacystis sp. X6 I B
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PS-II & fah ¢ B S hisd -1z,
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Table 4. Photophosphorylation Activity of the
Intact Blue-Green Algal Cells

Specific Relative
System Activity* Activity
Complete 37.6 100
—ADP 0 0
—PMS 13.2 35
—Light 0 0

umol ATP formed/mgChl.per hr

F4134727 143 FV-MS DN > 8 {LiEHE
DHEFERTH 5.

# X b exogenous 7z ADP DELELTWVERS X O
gDV, &L ATP @y shisnc e
Wb s, HALER I IC B 3 EBENETEMRE PMS
PhETSE ATP AIZNSHD LIETFT 3. 2O
T EFT o ATP EpEE UTERIEY »BB{LRIG
ICRETAEDTHALLERRTEDTH 3.

EE5DHKRIZTDT EBHERBLIZEDTH 3.

Table 5. Effect of DCMU on ATP Accumulation

ATP
Accumulation PS-IDb
S. Aa) (%)
Control 32.6 100 332
+DCMU o5 5 g7 3 0

(10 M)

a) umol ATP formed/mgChl.per hr
b) electron, x equivalent/mgChl.per hr
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Fig. 2. ATP Accumulation by the Intact Cells
at Various Temperature.
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Table 6. Effects of Various Buffer Reagents
on ATP Accumulation

i e Ve
None (medium) 53.5 1.00
Tris-HC1. 78.6 1.47
Tricine-NaOH 103.0 1.93
Tris-malate-NaOH 141.5 2.64
K.Phosphate . 72.6 1.36
Borate 161 .4 3.02

* umol ATP formed/mgChl.per hr. Each buffers were
used at 50 mM (pH 7.5). The reaction mixture was
preincubated for 10 min in the dark before 10-min
illumination.
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Summary

A strain of thermophilic blue-green algae isolated from Matsue hot springs,

Masti-

gocladus laminosus-MS, exhibited both photosystem I and photosystem II activities in
its intact state : Electron acceptors such as methyl viologen or 2, 6-dichlorophenol
indophenol were photo-biochemically reduced by the intact algal cells. Moreover,
these algal cells accumulate photosynthetic ATP in the culture medium in the presence
of exogenous ADP plus orthophosphate, unique circumstances as compared to the
general experience with blue-green algae such as Plectonema sp. and Amnacystis sp. or
green algae as Chlorella sp. Such an ATP synthesis was remarkably affected by some
buffer reagents.

These results suggest that photo-biochemical reduction or phosphorylation of surro-
unding substances by intact organisms should be noted as a possible factor of
environmental dynamics.



