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Abstract

Rhizobium inoculant was applied with legumes in order to fix nitrogen from the
air and turn to be fertilizer for the plant. Some strains of rhizobium not only contain
nitrogen fixation ability but also having the activity of 1-aminocyclopropane-1-
carboxylate (ACC) deaminase enzyme to promote plant growth under stress
conditions. However, the level of ACC deaminase activity in rhizobia is usually lower
than that of plant growth promoting rhizobacteria (PGPR). To improve the activity of
this enzyme in rhizobium, the metabolic evolution technique which is the technique
that can improve the ability of strain through the natural adaptation under the
selected pressure was interested to be used to improve the ACC deaminase activity of
rhizobial strain without genetic engineering method. Bradyrhizobium sp. SUTN9-2 was
used as a model in this study since this strain could symbiosis well with several
economic legumes. The results showed that the metabolic evoluted strains could
adapt itself tolerate to high concentration of ACC and used it as N-source. The ACC
deaminase activity of SUTN9-2 wild-type was 292 + 0.16 pmole of alpa-
ketobutyrate/h/mg of protein, while the enzyme activity of metabolic evoluted strains,
SUTN9-2 2.5 and SUTN9-2 3.0 increased into 3.20 + 0.78 and 3.98 + 0.04 umole of
alpa-ketobutyrate/h/mg of protein, respectively. The nucleotide sequence of acdS
which involved in biosynthesis of ACC deaminase enzyme in these bradyrhizobia was
determined. The result showed that both metabolic evoluted strains had 2 positions
of nucleotide change, at position 419 changed from G to A, and at position 843
changed from C to T. Base changes resulted in changing amino acid in one position
from serine (S) to asparagene (N) in both metabolic evoluted strains. The stability of
enzyme activity was also investicated and it was found that the enzyme activity of
metabolic evoluted strain SUTN9-2 2.5 was stable after 3 consecutive generations of

growth, while the enzyme activity significantly decreased in strain SUTN9-2_3.0.





