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Table 1. Effect of salinity on the varuious enzymatic activities related to the early stage of
photosynthetic carbon and nitrate assimilations.

Salinity
6 %o 18 %o 30 %o

RuBP carboxylase 0.38 (1.10) 0.35 (1.00) 0.26 (0.76)

Phosphoglycolate phosphatase  0.17 (0.55) 0.31 0.26 (0.84)
Glycolate oxidase 0.038 (1.56) 0.025 0.015 (0.61)

Malate dehydrogenase 0.54 (1.65) 0.33 0.22 (0.67)
Nitrate reductase 0.10 (0.76) 0.14 0.14 (1.01)

Nitrite reductase 1.26 (1.19) 1.06 1.30 (1.23)

Glutamine synthetase 0.19 (1.14) 0.17 0.23 (1.37)
Glutamate synthase 0.041 (1.02) 0.04 0.043 (1.08)"

All the enzymatic activities are indicated in 1Usmg Chl a’l. The values in the parentheses are the
relative activities to those of the cells grown in 18%o salinity.
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Fig 1. Effect of salinity of ESP media on the growth of the cells of
Heterosigma akashiwo. Growth of the cells are indicated by the
concentration of cell number (A) and chlorophyll a (B)
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Fig 2. Effect of salinity of ESP media on the photosynthetic 02
evolution in Heterosigma akashiwo.
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Fig 3. Effect of salinity of ESP media on the photosynthetic CO2
fixation in Heterosigma akashiwo.
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Fig. 4 A Profile of diurnal variation of nitrate reductase
activity and its protein level under different light conditions
in Heterosigma akashiwo. The standard light condition for
the culture was 12 hour-light and 12 hour-dark (12L:12D).
The cells grown under the standard light condition were
transfered to continuous light (CL) or continuous dark
(L-CD) and undertaken for the analyses. Light condition
for the cells grown in a N free medium (N-starved) was the
same as the standard.
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Fig. 5 Effect of light intensity on the induction of nitrate
reductase in Heterosigma akashiwo.
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Fig. 6 Effect of DCMU on the induction of nitrate reductase
in Heterosigma akashiwo.



control
MSX 2 mM
MSX 5§ mM
MSX 25 mM
MSO 2 mM
MSO 10 mM

azaserine 2mM

azaserine SmM
DON 1 mM
DON 2 mM
DON 5 mM
AOA 1 mM
AOA 2 mM
AOA 5 mM

0.0% 50.0% 100.0% 150.0% 200.0% 250.0%

Relative activity

Fig. 7 Effect of inhibitors on the induction of
nitrate reductase in Heterosigma akashiwo.



Physiological studies on the salinity-dependent growth of the red-tide
flagellate Heterosigma akashiwo.

Tomoyoshi Tkawa
Institute of Biological Sciences, University of Tsukuba

Summary

The marine raphidophycean flagellate Heterosigma akashiwo is abundant in the
temperate coastal water of Japan and known to be the dominant species in red tides. When
considering the mechanisms of the occurrence of red tides, H. akashiwo can be a good model
for the physiological studics. Moreover the laboratory-size culture of this alga is cffortless
compared to those of other red-tide species.

The growth was revealed to be affected with the salinity of media. The highest growth
rate was given when the cells were grown in the medium with the salinity of 18 %o.
Simultaneo{lsly, the highest rates of photosynthetic Oz evolution and photosynthetic CO2
assimilation, 165 umol Oz * mg Chl a1 h'l, 191 umol CO2 * mg Chl a'l h'l, respectively, were
observed. Effect of salinity on the growth would partially be ascribed to its effect on
photosynthesis.

The synthesis and degradation of the molecules of nitrate reductase that catalyzes the
first step of nitrate assimilation were revealed to be regulated by light. Nitrate reductase was
synthesized by light and completely degraded when the cells were transferred to darkness. The
light intensity that was sufficient for the induction of nitrate reductase was comparable to those
of photosynthetic COz assimilation. The induction was completely inhibited by the addition of
10°M of dichlorophenyldimethylurea (DCMU), an inhibitor of photosynthetic electron
transport system. Clearly, photosynthetic carbon and nitrate assimilation pathways are
synchronously operated in H. akashiwo.

Various enzymatic activities that compose C3 photosynthetic carbon cycle and C2
photorespiratory carbonicycle, TCA cycle, and nitrate assimilation pathway were not affected
by alteration of salinity in culture media. Thus the effect of salinity on the growth of the cells of
H. akashiwo would be attributed to photosynthetic electron transport system rather than any
metabolic pathways that constitute early stage of photosynthetic carbon and nitrate assimilation.
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