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KYAUT KAY KHAING : DEVELOPMENT OF RECOMBINANT scFv
ANTIBODY FOR POINT OF DEMAND (POD) DETECTION OF
Bradyrhizobium STRAIN SUTN9-2 IN RICE-LEGUME CROPPING
SYSTEM. THESIS ADVISOR : PROF. MONTAROP YAMABHAI, Ph.D.,
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RECOMBINANT ANTIBODY/BACTERIOPHAGE DISPLAY/MONOCLONAL
ANTIBODIES/BRADYRHIZOBIUM/ENDOPHYTES/RICE-LEGUME/

NITROGEN FIXATION/BIOFERTILIZERS/SYMBIOSIS

Bradyrhizobium is one of the soil bacteria that can fix atmospheric nitrogen
in symbiosis with specific legumes and convert nitrogen gas into ammonia to be
used as fertilizer in plants. This symbiosis becomes one of the significant factors in
agriculture because it supplies huge quantity of nitrogen to the world biosphere.
In order to take this advantage, this bacterium is currently used as biofertilizer for
sustainable legume-rice rotational cropping system. Monitoring and bioimaging of this
nitrogen fixing bacterium is essential for the study of plant-microbe evolution, soil
microbiome, as well as quality control of its used in organic farming. While phage
display antibody technology has been widely used to generate recombinant antibody
for numerous medical purposes, very few of its application in agricultural sector has
been reported. In this thesis, recombinant single-chain variable fragments (scFv)
against Bradyrhizobium strains SUTN9-2 (yiN92-1e10) and DOA9 (yiDOA9-162)
were isolated from human phage display antibody library. The binding specificity and
cross-reactivity of the isolated soluble scFv was evaluated by ELISA and confocal-

immunofluorescence imaging techniques. By using this non-GMO method, SUTN9-2
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localization in both endophytic and bacteroid forms could be observed inside rice tissue
and plant nodule, respectively. Moreover, successful application of the recombinant
antibody for the evaluation of nodule occupancy was demonstrated in comparison with
standard Gus-staining method. The results of this study revealed for the first time the
potential use of human phage display scFv antibody for imaging and monitoring of
Bradyrhizobium biofertilizer and thus could be further applied for point-of-detection of
bacterial inoculum in the legume-rice rotational crop system. In addition, the scFv
fragment was engineered to generated full length IgG, successfully expressed in human
cell (Expi293F™), This IgG format has potential to be used as detecting reagent for
lateral flow and flow cytometry immunoassays to detect Bradyrhizobium qualitatively
and quantitatively in commercial biofertilizers and soil in agricultural field in the
future.

Moreover, epitope mapping was performed by bio-panning of phage display
random peptide library (SUT-12). The identified peptide mimotope can be used to
predict the antigen on the surface of the bacteria and develop as a control for the point

of demand (POD) diagnosis of Bradyrhizobium strains in the future.
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