ABSTRACT

The present investigation was undertaken to unveil the
mechanism of osmoregulation in a cyanobacterium.  The halophilic
cyanobacterium that we used was Aphanothece halophytica which
possesses advantageous characteristics of being able to grow in a wide
range of salinity ranging from 0.25 M to 3 M NaCl. One aspect of the
osmoregulation process in a variety of living organisms involves the
synthesis and accumulation of a certain class of compound commonly
known as a compatible or an osmoprotectant solute.

In order to study the. osmoregulation concerning the
biosynthesis of a compatible solute, glycinebetaine in a systematic
manner, we divided the project into 3 portions :

I. The conditions in which 4. halophytica  could
accumulate glycinebetaine. The results indicated that the presence of
high external salinity as well as an osmoticum namely sorbitol stimulated
glycinebetaine accumulation. Chemical factor such as the presence of
NaNO; in the growth medium or physical factor such as light could
facilitate the increase of glycinebetaine only in salt-stressed cells.

2. The biosynthetic pathway of glycinebetaine. The results
of radiotracer experiments showed the likely pathway to be choline =

betaine aldehyde - glycinebetaine. The operation of this pathway was
supported by the finding that the enzyme activitics responsible for these
2 steps; choline and betaine aldehyde dehydrogenases were detected in
membrane and cytoplasmic fractions respectively. Increased external
salinity could enhance the activities of these 2 enzymes. As in the case
of glycinebetaine accumulation, increased external salinity also increased
the rate of glycinebetaine synthesis of the cells. The evidence was also
provided showing that glycinebetaine could be synthesized from either
ethanolamine or glycine. These 2 synthetic routes were also stimulated
by high external salinity.

3. The purification and characterization of the enzyme
responsible for the last step of glycinebetaine synthesis namely betaine
aldehyde dehydrogenase. The results showed that the purified enzyme,
after ammonium sulfate fractionation, DEAE-cellulose and
hydroxyapatite chromatography was a tetramer of 30 kDa subunits. Both
NAD" and NADP™ could serve as coenzyme. Sulfhydryl reactive agents
could modify enzyme activity. The presence of K" and Na" at or lower
than 0.1 M enhanced enzyme activity. At higher than 0.1 M the



magnitude of activation was decreased for K" and inhibition was
observed for Na'. Elevation of external salinity caused an increase in
enzyme activity.
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