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ABSTRACT (Executive Summary-public report-do not disclose proprietary information or intellectual property)

1. Objectives and work done this quarter.

The devastating effects of Candidatus Liberibacter asiaticus (CLas) infection on citrus is not due to the initial
infection, but to multiplication of the bacteria and their phloem migration around the tree. Movement occurs
from young shoots to the fruit, emerging shoot apices and the root system. The primary damage is due to the
tree’s defense mechanisms. As the tree blocks Clas movement, it also blocks food transport and the roots starve.

Our approach is to prevent the bacteria from migrating, thus giving the tree the opportunity to destroy them
in the very limited infection zone, protecting the tree overall from nutrient loss. If fully effective, the tree should
show no sign of infection. Furthermore, this method will also greatly reduce the probability that newly hatched
D. citri will acquire the bacteria and transfer them to other trees.

To prevent CLas from moving in the phloem beyond the initial infection site, the trees are genetically
transformed, introducing a gene construct that codes for a composite protein consisting of two parts, a native,
immobile protein called the SEO protein that is specific to the phloem and serves as an anchor, and a
single-chain antibody that binds to a specific CLas surface protein. This composite protein takes hold of the
bacteria, immobilizes them, allowing the plant to destroy them by natural defense mechanisms.

2. Work anticipated for next quarter.

At present, 16 genetically transformed citrus trees have been produced in Ithaca and shipped to the Levy lab in
Florida. The DNA constructs include the phloem-specific SEO promoter (SEOp) driving expression of three
different binding protein constructs: (OmpA, CpaF, KpsF), for example, SEOp: SEO-OmpA. In controls, the
binding proteins were omitted. Plants were shipped with an APHIS epermit, according to USDA procedures. In
Florida, the plants arrived in excellent condition, were retested for inserted sequences, repotted and placed in a
secure greenhouse for additional growth.

In April the trees reached appropriate size and were infected with psyllids that had been tested and shown to
have a high CLas infection rate. The trees came out of the psyllid room in the last week of May, looking healthy,
with new flush growth and were treated with insecticide to remove CLas. Minimally invasive tests for the
presence of CLas in the roots will begin in the second week of June.

We have produced 15 additional constructs in Ithaca, with appropriate controls. These constructs express 9
different combinations of dual antibodies, driven by two different promoters, the very strong, ubiquitous 35S
promoter and the phloem-specific RTBV promoter. These constructs are currently being transformed into
Duncan grapefruit in Ithaca and Florida.

3. Budget status
The budget status is an anticipated with funds neither underspent nor overspent.
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