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VU NGUYEN XUAN : PHAGE DISPLAYED ANTIBODY AGAINST
BRADYRHIZOBIUM YUANMINGENSE STRAIN DOA9 AND ITS
POTENTIAIL APPLICATION IN AGRICULTURE. THESIS ADVISOR :

ASST. PROF. PANLADA TITTABUTR, Ph.D., 108 PP.

PHAGE DISPLAY/SCFV/PHAGE DISPLAY ANTIBODY LIBRARY/

BRADYRHIZOBIUM YUANMINGENSE STRAIN DOA9

Bradyrhizobium is one of the soil bacteria that generally fix nitrogen in -
symbiosis with specific leguminous plants and converts nitrogen gas into ammonia,
which is a form of nitrogen that plants can directly utilize as fertilizer.
Bradyrhizobium sp. DOA9 is a bacterial strain originally isolated from the root .
nodules of Adeschynomene americana in Thailand. This strain was classified as B.

yuanmingense based on a multilocus DNA sequence analysis of its 16S rRNA and

housekeeping genes (dnak, recd, and glnB). Due to its ability to be used with a broad - -

range of hosts , DOAY is an interesting strain that can also be used as multi-purposes
inoculant for biofertilizer and has been investigated for its interaction with plants in

other aspects.

In this thesis, the recombinant scFv antibody library was constructed from the =

spleen of a rabbit immunized with strain DOA9. This library (the immunized rabbiﬁ ;
scl'v antibody library) as well as the naive human scFv antibody library were used for
selecting specific antibodies which act against the target, strain DOA9 by the biopanning
method. After biopanning, two scFv phage clones, RB8 and RG9 were selected from
the immunized rabbit library. After sequencing, it was found that the two phage

clones were identical. Similarly, after biopanning, one scFv phage clone, RD6/2 was




v

selected from the naive human library. The specific binding of the three antibody
clones was confirmed by Phage Enzyme Linked Immunosorbent Assay (Phage
ELISA). The phage antibody could bind specifically to DOAS both as a free-living
(pure culture) and as a bacteroid inside the plant nodule stages. Moreover, specific
immunofluorescence staining of both free-living bacteria and bacteroid inside the
plant nodule could also be observed with a confocal microscope. Also, soluble scFv
antibodies were produced by subcloning into a/the pETb21 vector and were expressed
in Escherichia coli HSM 174. The soluble scFv antibody specimens were purified
using Ni-NTA (Nickel-nitrilotriacetic acid). The purifications yielded an appropriate
amount of adequate pure scFv's, and the antibody specificity was retained. These
results indicate a potential application for verifying this bacterium during a production
process or for monitoring this strain from a/the nodule afier application in the field.
This study also describes, for the first time, the isolation of a/the recombinant scFv
antibody against N-fixing bacteria from an immunized rabbit library and also a naive
human library. The result encourages further investigation of a recombinant scFv
antibody for the development of new immunoassays for more rapid and simpler
detection of Bradyrhizobium in agriculture as well as for an in-depth analysis of plant-

microbe interactions in the future,
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