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ABSTRACT 
 

The blue-green alga, Synechococcus sp., isolated from a salty hot-spring in Krabi 
Province, was cultured in modified BG-11 medium plus sodium bicarbonate 2 g/l as carbon 
source under light (120 µphoton m-2s-1) and low oxygen conditions at 30±1 degree Celsius. 

Effects of  sodium chloride (NaCl) and sodium nitrate (NaNO3) supplements on 
growth of the alga were examined. It was shown that addition of 6.25 g/l of NaCl and 32.5 mM 
NaNO3 brought about maximum growth rate (p<0.05), however these concentrations of  NaCl and 
NaNO3 did not produce the highest activity of nitrate reductase (NR). All the algal cells showed 
highest NR activities on the 10th day of culture but the highest NR activity was obtained from the 
non-NaCl supplemented medium and the addition of 17.6 mM of NaNO3. The Synechococcus NR 
activity also varied during the day, being low in light and increased in the dark reaching a 
maximal level after 12 hours in darkness.  

NR is a membrane-bound enzyme and it has not been possible to solubilize from 
the algal membrane by buffers containing acetone. The enzyme could not use NADH and 
NADPH as electron donor but it could utilize electrons from quinone pool in the cell membrane. 
In addition, the enzyme could accept electrons from hydroquinone and dithionite-reduced methyl 
viologen, eventhough the NR was partially denatured by acetone buffer. Optimum temperature 
and pH for enzyme activity were 35 - 40 ºC and pH 8 - 9. Km and Vmax values for NaNO3 obtained 
from kinetics study were 185 µM and 200 µmole/min/mg protein  respectively. Sodium azide, 
arsenic trioxide and sodium thiocyanate inhibited enzyme activity by 100, 69.6 and 52.4 % 
respectively, whereas potassium ferricyanide could not inhibit  NR  activity. Furthermore 
ammonium ions at concentrations of 4.0 to 5.0 mM could suppress activity of enzyme. Activity  
of  NR  decreased  when  crude extract  was incubated at condition lower and higher than room 



 

 

 (6) 

temperature (0, 4, -20,   -80, 50, 60, 70 °C). NR activity was highest when crude extract was 
incubated at 40 °C for 30 min before enzyme activity assay.  

Activity of NR decreased when crude extract was stored at low temperature       
(-80 °C) but NR activity could be maintained when crude extract was kept in 10 and 15% 
glycerol at -20 °C. Furthermore the NR activity could be prolonged if the crude extract was kept 
at 4 or -20 °C with an addition of 1 M proline.   

Crude extract of Synechococcus sp. showed cross reactivity with rabbit antibody 
against purified NR from corn leaf, indicating some similarity between the structure of 
Synechococcus sp. NR and that of corn NR. 

Finally, partial fragment of nar gene from Synechococcus sp. was cloned and its 
sequence was analyzed. The fragment obtained was 543 nucleotide in length which was 
equivalent to 178 amino acid residuces. The nar fragment of this blue-green alga exhibited the 
highest identity of both nucleotide and amino acid sequence to other cyanobacteria by 67-68% 
and 67-75% respectively.           
 
 

 
 

 
 
 
 
 
 
 
 
 
 


