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REPORT UPDATE (650 words)

Our overall approach in phase one has been to develop strong repressors based on synthetic zinc finger proteins that will
shut down expression of the CaMV 35S promoter. This constitutive promoter is being using by the Lake Alfred Research and
Education Center (Dr. William Dawson) to express a variety of antibacterial peptides. Phase two will entail design of
transcriptional regulatory circuits that will ensure that the CaMV 35S repressors will operate only in the fruit and is outside the
scope of the present project.

1-Development of a transient assay: Although citrus is our ultimate target organism, the initial experiments were conducted
using transient assays of promoter activity in Arabidopsis protoplasts due to the simplicity of the system. Engineered
repressors that strongly inhibit expression of our CaMV 35S reporter constructs will be next tested in citrus protoplasts and
later in transformed citrus plants. Transcriptional expression was analyzed using the Dual-Luciferase Reporter system
(Promega) with a maize ubiquitin promoter fused to the Renilla luciferase reporter (Ubi/R-luc) as the internal control. The
activity of all test promoters was monitored by the activity of firefly luciferase (F-luc) reporters. The activities of the F-luc
reporters were divided by R-luc activities to normalize against differences in transformation efficiency and cell vigor. The
reporter plasmids were pGL4.10, PGL4.11, and pGL4.12 (Promega) that contain the luc2 gene which has been engineered
to remove all spurious promoter elements that may contribute to background activity. The reporter plasmids pGL4.11 and
pGL4.12 contain protein degradation signals, hPEST and CL1/ hPEST fused to the luc2 gene respectively. These two high
turnover reporter plasmids in which the luciferase protein is destabilized means that any luciferase synthesized before the
establishment of repression will not accumulate in the cell, thus providing a more accurate measure of repressed activity.

2-Repression of the CaMV 35S promoter. We have designed two zinc finger/repressor proteins that are targeted to distal and
proximal sites within the 2 x CaMV 35S promoter. We also designed a synthetic repressor domain consisting of two copies of
the EAR repressor domain of plants fused to each of our zinc finger DNA binding domains. When tested in the Arabidopsis
protoplasts, the ZFP1-2xEAR construct repressed activity of the reporter from 61-77%. This level of repression is quite good
considering the TATAA-distal location of the binding sites (-476 and -800). Testing of the TATAA-proximal construct
(ZFP3-2xXEAR) is planned for October, 2008. If the zinc finger shows DNA affinity comparable to ZFP1, we expect a greater
degree of repression due to its more TATAA-proximal location.

3-Repressor domain testing: Additional plant repressor domains will be evaluated in the transient assay as fusions with
TATAA-distal and TATAA-proximal binding zinc finger proteins. Repressor constructs that are in various states of
construction are as follows: MEA-Z, SWN-ZF, LHP1-ZF, AtHDA19-ZF, LDL1-ZF, FLD-ZF, and Leunig-ZF. Each of these new
repressor domains are derived from proteins that contribute to the formation of heterochromatin and are, therefore, expected
to strongly inhibit expression of the target promoter.

Summary: We have demonstrated the feasibility of engineering zinc finger-based proteins to regulate expression (up to 77%
inhibition) of genes used currently to produce antibacterial proteins. This is an important step in developing a regulatory
circuit to prevent expression of these proteins in the fruit.
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