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TEERANA GREETATORN : MECHANISMS OF RICE ENDOPHYTIC
BRADYRHIZOBIAL CELL DIFFERENTIATION AND ITS ROLE ON
NITROGEN FIXATION. THESIS ADVISOR : PROF. NEUNG

TEAUMROONG, Dr.rer.nat., 128 PP.

RICE/ENDOPHYTE/CELL DIFFERENTIATION/NITROGEN FIXATION

Bradyrhizobium sp. strain SUTN9-2 is rice endophytic diazotrophic bacterium
that can live in symbiotic and endophytic associations with legume plants and non-
legume plants such as rice. SUTN9-2 was reported as a rice growth promotion agent,
showing the capability of plant growth promotion charecteristics, such as indole-3-
acetic acid (IAA), Il-amino-cyclopropane-1-carboxylic acid (ACC) deaminase
productions and nitrogen fixation. In this study, the ability of SUTNO9-2 to stimulate
rice growth was investigated at different stages with N-free and NH4NO; under in vivo
condition. The rice dry weight and chlorophyll content could be enhanced when
SUTN9-2 was inoculated in N-free, and NH4sNOs3 especially at seedling stage (7 and 14
dai). The results of the quantitative analysis of TAA and ACC deaminase were
inconsistent with the expression of genes involved in IAA (nif) and ACC deaminase
(acdS) productions. This inconsistency could imply that IAA and ACC deaminase
produced from SUTNO-2 did not directly affect rice growth, but other factors resulting
from the production of IAA and ACC deaminase could be involved. Moreover, the
expression of genes involved in nitrogen fixation (nifH and nif?) of SUTNO9-2 was also
induced in rice tissues. This finding suggested that rice growth promotion may be

supported by NH4NOs3 together with nitrogen fixation by SUTN9-2. On the other hand,
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this study revealed the presence of cell differentiation (enlarged size) and increased
DNA content and nitrogen fixation ability of SUTN9-2 in response to rice extract.
Moreover, rice extract also induced the expression of genes involved in cell cycle and
nitrogen fixation of SUTN9-2. Based on the mutation of genes bcl4 and nifV in
SUTN9-2, it was found that these two genes were involved in nitrogen fixation
efficiency. The transcriptome results suggested that SUTN9-2 was affected by rice
extract and Abcl4 mutant, according to differentially expressed genes (DEGs) were
observed. The upregulated DEGs encoding the class of oxidoreductase, acting with
oxygen atoms, which might play a role in reducing and controlling the oxygen level to
be appropriate for nitrogenase activity, followed by GroESL chaperonins, require
proteins folding and nitrogenase function. These results indicated the possibility that
nitrogen fixation of SUTN9-2 might be induced by the rice extract. Also, the sensitivity
to antimicrébial peptides transporter (sapADF) was upregulated, resulting in cell
differentiation even the bclA (sapDF) was mutated. Interestingly, this implied
similarities in the production of defensin-like antimicrobial peptides (DEFs) by rice and
nodule-specific cysteine rich (NCR) peptides in legume plants, which affect bacterial

cell elongation.
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