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COMPETITION/BRADYRHIZOBIUM/SALT TOLERANCE GENE/MEMBRANE

PROTEOMIC

The objectives of this experiment were to examine the influences of biotic and
abiotic factors on nodulation competitiveness of bradyrhizobia and the construction of
salt tolerant bradyrhizobia in order to achieve the highly nodulation competitor under
salt stress condition. The emphasized biotic factors are soybean -cultivars,
bradyrhizobial strains and proportion of inoculation. These biotic factors exhibited
the influence on nodulation competitiveness of Bradyrhizibium. Bradyrhizobial strain
USDAL110 had the highest general competitive ability (GCA), followed by THAGS,
SEMIA5019 and THAS, respectively.

The abiotic factors affecting nodulation competitiveness was emphasized on
salt stress. The salt tolerant Sinorhizobium strain BL3 was isolated from salt affected
area of Nakhon Ratchasima province of Thailand. In order to investigate salt tolerant
mechanism, salt tolerant genes were isolated by the cosmid library isolation technique,
random mutagenesis, and DNA sequencing. Cosmid clones containing two different
regions of LT11 chromosome were identified. The sequence analysis of first region
(PUHR307) exhibited the homology with antirestriction protein, ATPase, xanthine

dehydrogenase, transcriptional regulator syrB (AraC family), DNA methylase,

partitioning protein and conserved hypothetical protein. Second region of clones

(PUHR310) showed a relatively high homolog with choline dehydrogenase and
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betaine aldehyde dehydrogenase of S. meliloti. Recombinant Bradyrhizobium
Jjaponicum THA6 (RUH161 and RUH 162) was constructed by introducing such salt
tolerant cosmids. Salt tolerant ability of RUH161 and RUH162 was elevated over
THA®6 wild type. However, nodulation competitiveness under salt stress environment
was not improved,

The salt stress response of Sinorhizobium sp. BL3 was also analyzed at the
protein expression level. Determination of membrane protein expression changes
under salt stress using quantitative proteomic analysis revealed that several membrane
proteins exhibited up- or down regulation by more than 1.5 folds with the leve!
depend upon salt concentration and exposure time. A group of protein relating to
energy metabolism, DNA repair and synthesis, and transportation proteins involved in
compatible solute and ion transport across membranes were up-regulated in either

immediate or late response. Therefore, membrane proteins are most likely play an

important role in salt stress response mechanism.
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