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Rhizobium, a nitrogen-fixing bacterium, plays an important role in legumes plant
production as biofertilizer. To enhance nodulation and nitrogen fixation success in diverse
field locations, mixed-culture of effective rhizobia has emerged as a promising strategy.
Consequently, developing a robust technique for precise detection and continuous
monitoring of each bradyrhizobial strain is necessary for quality control. This study focuses
on the application of recombinant human scFv antibodies as a quality control technique
for peanut bradyrhizobial mixed-culture inoculant. The mixed-culture inoculant of
Bradyrhizobium sp. SUTN9-2 and Bradlyrhizobium sp. DASA03028 was used as a model in
this study. A specific scFv antibody yiN92-e10 for strain SUTN9-2 has been previously
characterized, while a specific scFv antibody yi028-F11 targeting strain DASA03028 was
selected through biopanning in this study from a naive human scFv antibody phage display
library. There was no cross-binding reactivity between these two scFv antibodies and
among other tested bradyrhizobia. The scFv antibody yi028-F11 at concentration of 20
pg/ml was able to detect 10* cells of strain DASA03028. The colony age of strain
DASA03028 influenced the antibody binding affinity, the colony age younger or older than
7 days after incubation showed reduction in the signal via ELISA detection. However, no
influence of colony age on binding activity for antibody yiN92-e10 with strain SUTN9-2.
These recombinant scFv antibodies ‘were successfully employed with the fluorescent
antibody (FA) technique to assess viable cell counts of individual bradyrhizobial strains in
both liquid and peat-based single and mixed-culture inoculants. Unfortunately, bacteroid
detection in peanut nodules using these antibodies was unsuccessful in all tested peanut
cultivars, but it was successful for the detection in mung bean (Vigna radiata) nodules
regardless of mung bean cultivars. These results indicate the limitation of using scFv

antibody with some legumes. Nevertheless, this study introduced for the first time of using



scFv antibodies for detection of individual viable bradyrhizobial strain in mixed-culture

situation.
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