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We have made progress with the scFv library made with the earlier grant from CRDF. We had previously used the scFv
when expressed as part of the M13 phage vector particle in ELISA and dot blot formats. Our efforts in the past quarter
have built on that work, and now we are using the scFv alone in tissue print assays of citrus plants to detect 'Ca.
Liberibacter asiaticus'. scFv are expressed and purified from from E. coli cells using a 6X His tag incorporated in the scFv
protein. We have produced purified scFv at concentrations in the mg/ml range. Differences are observed among different
scFv clones. Results from SDS-PAGE gels are consistent with post translational folding being problematic for some scFv
as has been reported in the literature.

The tissue print assays continue on nitrocellulose membranes. Color development is observed in the vascular cylinder
(phloem) of HLB infected petioles but not in comparable petioles from healthy trees. As described in earlier reports, the
HisTag incorporated in the scFv vector leads to unacceptable cross reactions and will not be useful in detection assays.
Wehave improved the basic tissue printing protocol, using 'Super block', a commercial product used in Northern and
Southern blotting on nitrocellulose membranes and detection with a monoclonal antibody directed at the FLAG epitope on
the scFv. This protocol produces remarkably sharper tissue prints with dramatically reduced background, and color tightly
focused as a ring in the phloem cylinder of HLB infected, but not healthy petioles. We have used the tissue print protocol
with detection of the scFv via the FLAG epitope incorporated into the scFv. However the secondary monoclonal antibodies
that bind to the FLAG epitope in the scFv vector also bound to HLB diseased tissue in the absence of the primary scFv
and produced images that were not distinguishable from those produced with the scFv. This was completely unexpected
and eliminates the FLAG epitope for detection of the scFv. Surprisingly, the secondary anti-FLAG monoclonal antibody
also ‘detected’ CTV, Xylella fastidiosa and CCDV with tissue in the absence of primary scFv. Thus the anti FLAG
secondary antibody reacts to a protein produced in response to infection. This is a subject of investigation.

We have also prepared rabbit polyclonal antibodies against the major outer membrane protein (OmpA) and flagellar
antigen FlgL and detected them with alkaline phosphatase labeled goat anti rabbit monoclonal antibody. These polyclonal
rabbit antibodies are very useful in a tissue print detection format. Cross reactions as described for the anti-FLAG or anti
His-monoclonals are not a problem. The tissue print assay also preserves the anatomical distribution of CalLas in plant
tissues. The sensitivity of the assay is comparable to gPCR but interestingly is more successful for detection of CalLas in
asymptomatic plant tissues than is gPCR. This is because although the concentration of CalLas may be locally high in
individual phloem cells, the overall concentration of Calas in tissues can be low in these presymptomatic leaves. The
ease and cost of the dot blot assay is also much less than gPCR. We have used the assay to follow the distribution of
Calas in infected trees. The assay shows the distribution of Calas in roots, stems, leaves, peduncles and seed of citrus
samples collected from HLB affected groves in Florida. The results of the tissue print assays have been correlated with
results from qPCR. The rabbit polyclonals work as we hoped, and the tissue print assay for Calas is faster better and
cheaper than previous assays. One manuscript has been submitted and two more are in final stages of preparation
documenting this work.
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