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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

Biosensor development for citrus pathogen detection initiated

Proposal Title

Biosensor Development for Citrus Disease Diagnosis using Combinatorial Molecules for Pathogen Detection

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

2/5/11 ’California Citrus Research Board ’ Pathogen/Disease Detection

REPORT UPDATE (500 words; summarize your accomplishments )

The project main objective is to select antibody fragments type single chain fragment variable (scFv) against
Huonglongbing (HLB), Citrus Verigated Chlorsis (CVC) and Citrus Stubborn Disease the latter as a proof-of-concept, and
the development of immunoassays that incorporate these scFvs. We have requested Stubborn samples from many
collaborators, but they are not available yet as a pure culture. However, during this time, we have constructed one scFv
library from chicken spleens that were immunized with bacterial proteins isolated in Fort Detrick from cultures of Candatus
Libribacter asiaticus (CalLas). The immunization protocol and deliver of spleens were performed in 100 days, and mRNA
was immediately extracted to construct the library, using recombinant PCR, into an M13 vector. To validate the library, we
performed a Phage Display selection of specific scFvs against Xyllela OMPs. Three highly reactive fragment antibodies,
from 12 reactive clones, were further secreted in culture in a TOP10 vector, and HPLC-purified for further validation with
ELISA and western blots. All three antibodies strongly recognized the expected 42 KDa MopB protein. Fluorescence
microscopy analysis of scFvs in Xyllela cells is under investigation. Interestingly, the same antibodies could recognize the
related protein in a related pathogen Xanthomonas juglandis OMPs giving confidence that these antibodies should detect
the mopB in CVC. The detection of mopB in Xylella were comparable with a polyclonal antibody against Xylella MopB
developed by Dr. Bruening. Additionally, we have also started working with fluorescence spectroscopy based detection.
Besides training and calibration of equipment, we have established the parameters to work with specific range of
wavelengths for our reactions with quantum dots (g-dots). In order to work under field conditions, we decide to use g-dots
with the excitation at 480nm and emission in the spectrum of 500-900 nm. Protocols for antibodies conjugation to g-dots
are under development. Tests of antibody stability are also under way. In conclusion, we have established a very simple
conventional ELISA with the antibodies against bacteria OMPs, and the assay parameters will be translated to
fluorescence spectroscopy in the near future to improve sensitivity of the test.
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