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Abstract
Project Code : MRG4680158
Project Title : Studies on characteristic and genes of malic enzymes in local rhizobia isolated in Thailand
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Project Period : 1% April 2003 — 30" April 2009

Twenty-six bacteria isolates nodules of leguminous plant in Thailand were identified by 16S rRNA
gene analysis and biochemical test and compared with standard rhizobia and Agrobacterium tumefaciens
LBA4404. The result of 16S rRNA gene analysis and phylogenetic relationships identified their into six
species, Bradyrhizobium japonicum, Bradyrhizobium elkanii, Bradyrhizobium liaoningense, Rhizobium
tropici, Rhizobium gallicum and  Rhizobium galegae. Represents of each species B. elkanii
DASA35011, R. tropici DASA23046, B. liaoningense DASA12006, B. japonicum DASA02007,
R. gallicum DASA12023 and R. galegae DASA12028 were determined of TME and DME activities and
compared to those of 3 standard rhizobia, Rhizobium meliloti 1021, B. japonicum USDA122 and
B. japonicum USDA110. It was found that all six rhizobia showed both activies of DME and TME.
Native-PAGE showed both activities staining of DME and TME in crude enzymes extracted from
R. melioti 1021, B. japonicum USDA110 and B. japonicum USDA122. B. japonicum USDA122 was
selected for cloning and characterization of malic enzymes encoding genes. The degenerated primers,
ME1f and ME1r, were designed according to the conserve region of malic enzyme genes, using the
multiple sequence analysis. A proposed conserved region of DME gene (ME1: 678 bp) was amplified from
genomes of B. japonicum USDA122 using those degenerated primers by PCR. The DNA sequence of
the ME1 PCR product was compared with those DME genes of other microorganisms, the similarity in
values was 75.0% with M. loti (AP002995) and 75.6% with S. meliloti (AF017443). Therefore, the ME1
PCR product used as a probe to follow the DME gene in rhizobium genome. When the DNA sequence of
ME1 was compared with B. japonicum USDA110 genomic data of Kazusa institute, a set of PCR primers,
DMEf and DMEr were designed based on the sequence at the beginning and end of proposed ORF on
B. japonicum USDA110 genome. The PCR product (Bjdme2) amplified from B. japonicum USDA122 by
those primers and subjected to pGEM®-T Easy Vector, then subcloned to pET32a(+) for expression. The
expressed and purified protein showed the DME activity with NAD' and NADP at 0.316 and
0.044 Llmol min_1 mg'1 protein, respectively. The Bjdme2 showed the strong signal with ME1 probe by
Southem Blot analysis. The molecular weight of expressed DME was 83 kDa by SDS-PAGE and 664
kDa by native-PAGE with activity stain.
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