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Table-1 Characteristics of growth and photosynthesis in marine unicellular

calcaerous alga fwi/liania fhuxleyii

Factor Characteristics of
Photosynthesis Growth
Optimum pH 8.0 8.0 - 8.5
optimum temperature 25°C 24 - 25°C
Optimum Light/Dark - 16 h/8 h
condition (Continuous illumiation

is suppressive.)

Sensitivity to Oz high high
% inhibition 61 -
at 21% 0=
02 concentration (%) >35 >35

suppress completely
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Table-2 Carbonic anhydrase (CA) activity measured without or with 3% NaCl
in Junaliella species adapted to air for 24 h.

In the absence of NaCl CA activity was measured in the buffer contain-
ing 0.6 M (final concentration) sorbitol in order to keep isotonic osmotic
pressure for measuring external CA activity located on the cell surface of
intact cells.

Internal CA activity was calculated by the equation, Total CA (CA ac-

tivity in cell homogenate) - External CA.

Sample Fraction CA activity (units-mg~* Chl) A/B
of measured %)
CA without with
NaCl (A) 3% NaCl (B)
J. tertiolecta Total 12.0 18.0 150
grown with 1% NaCl External 3.0 10.0 333
Internal 9.0 8.0 89
D. parva Total 15.0 1.0 6.7
grown with 6% NaCl External 0.5 0.7 140
Internal 14.0 0.3 21.4
J. salina Total 78.0 21.0 26.9
grown with 6% NaCl External 19.0 17.0 89.4
Internal 59.0 4.0 6.8
J. viridrs Total 155.0 15.0 9.7
grown with 17% NaCl External 10.0 13.0 130
Internal 145.0 2.0 1.4
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Table-3 Effect of various ions at a concentration of 0.5 M on carbonic

anhydrase (CA) activity in dwmaliella tertiolecta and Dunaliella viridis.

Cation CA activity with
Cl- NOs~ CHsC00~ 50427

A) External CA of /. tertiolecta
Na* ++ - - +
K* + - n.d. -
Li* ++ n.d. n.d. +
Ca®" +t +/- + n.d.
Mgz~ ++ n.d. n.d. +

B) Internal CA of 4. teriiolecta
Na* -
Ca®~ +/-

C) Internal CA of 4. wiridis
Na* - -- n.d. -
K* - -- n.d. +/-
Li* - n.d. n.d. --
Ca®* - -- + n.d.
Mgz~ - n.d. n.d. +/-
++, strongly stimulated; +, stimulated; +/-, not affected; -, inhibited;
--, strongly inhibited; n.d., not determined.
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Basic studies on the system for decreasing atmospheric COx
by means of calcaerous and halophilic algae and analysis

of the properties of halotolelant carbonic anhydrase

YOSHIHIRO SHIRAIWA

Department of Biology, Faculty of Science, Niigata University

Summary

A laboratory-size-model-system for increasing biological
fixation of atmospheric CO- by marine algae was planned to
develop. The principle of the method is increasing CaCOs
deposition by unicellular calcaerous algae which have no or
less carbonic anhydrase (CA) activity by means of a halotol-
erant carbonic anhydrase of Junaliella cells. Necessary basic
data on the calcaerous algae and the CA were accumulated in
this study.

1) Optimum pH and temperature for photosynthesis and
growth of coccolithophorids were 8-8.5 and 25°C, respectively.

2) The rate of algal growth was strongly affected by 0x
because of its high sensitivity of photosynthesis to 0x.

3) Dunaliella tertiolecta was found to have both intra-
and extra-cellular CAs. At the same concentration of NaCl used
in the culture medium (0.5 M), the extracellular CA was acti-
vated, while the intracellular one was slightly inhibited.
The enhancement was the effect of Cl-, but not Nat*. This
enhancement is in a marked contrast to the other CAs, such as
in fresh water algae, which are sensitive to Cl-.

4) The other Dunaliella species which are able to grow at
higher salinity, such as 2». salina, D. viridis and D. parva,
had mainly internal CA which is sensitive to NacCl.

5) Activation of the CA activity by Cl- was suggested to

be due to a conformational change of enzyme structure.
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