CITRUS ADVANCED TECHNOLOGY PROGRAM
QUARTERLY & FINAL REPORTS: Control of Citrus Greening, Canker & Emerging Diseases of Citrus

Q Quarterly Report Q Annual Report Q Final

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

Analysis and expansion of stable canker resistance

Proposal Title

Genetic Resistance to Citrus Canker Conferred by the Pepper Bs3 Gene

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

4/26/11 Citrus Research and Development Foundation Transgenic/Metagenomic Mediation of Resistance

REPORT UPDATE (500 words; summarize your accomplishments )

Our group continued to make excellent progress in the second year of our project. Over the last twelve months we have
accomplished the following:

Testing TAL effector specificity:

We have synthetically assembled six TAL effector genes from X. citri strains and have establishing a system to test their
activity on our broad recognition or "super" promoter in transgenic Nicotiana benthamiana plants. We have also prepared
constructs with promoters containing individual TAL effector binding sites to test their activity and specificity.

Testing broadness of resistance:

Using the transient transformation method that we have developed, we have tested the reaction of thirty X. citri isolates on
grapefruit leaves with Bs3 promoter constructs. We see a very high correlation between isolates which are capable of
inducing disease in standard susceptible germplasm and recognition by our promoter constructs, indicating that the
resistance constructs we have created will be able to confer broad resistance to diverse strains of citrus canker. These
studies concur with the preliminary results showing that the constructs limit X. citri growth and produce HR against a
number of strains. Additionally, we have generated different versions of the constructs that are designed to detect TAL
effectors in all known X. citri strains. We are currently testing these, as well as X. citri strains with single TAL effectors to
isolate the role of specific TAL effector proteins in the disease and resistance process. We have isolated multiple new
TAL effector genes from important X. citri strains, which we will sequence and analyze in the next project year.

Production and analysis of transgenic grapefruit lines:

Sixteen independent transgenic lines generated in the first project year have progressed through selection, shoot
formation and rooting, and are now well established in soil. These lines were verified by PCR and have been used in
several experiments to examine response to pin-prick assays with X. citri and controls. We have thus far tested nine of
the lines, and all but one demonstrates some degree of canker resistance, with two showing strong resistance. We have
also set up additional transformations on both cotyledons and epicotyls. In total, we have initiated transformations of
6,857 explants using seven promoter constructs, and the explants are moving through tissue culture and selection, with
more than 200 additional plantlets in soil. Finally, we have consulted with industry personnel to identify the most industry-
relevant commercial germplasm to transform, and as a consequence of this we have obtained seed of red grapefruit and
mid-season sweet orange to test in transformation assays.

Other outcomes:
We filed a patent application in January 2011 on canker-resistant transgenic citrus, and we have drafted an initial
manuscript of our results, to be completed following the outcome of pending experiments.

PI First Name Diana Organization Two Blades Foundation

Pl Last Name Horvath Contract Number 102

Email dmh@?2blades.org Project Duration (years) 3 Year of Project 2
Phone 847 425 1277 Total Funds (current year) $187,008.00

C )



http://www.citrusrdf.org/blog/archives/802

	HEADLINE: Analysis and expansion of stable canker resistance
	TITLE: Genetic Resistance to Citrus Canker Conferred by the Pepper Bs3 Gene
	DATE: 4/26/11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT: Our group continued to make excellent progress in the second year of our project.  Over the last twelve months we have accomplished the following:

Testing TAL effector specificity:
We have synthetically assembled six TAL effector genes from X. citri strains and have establishing a system to test their activity on our broad recognition or "super" promoter in transgenic Nicotiana benthamiana plants. We have also prepared constructs with promoters containing individual TAL effector binding sites to test their activity and specificity.

Testing broadness of resistance:
Using the transient transformation method that we have developed, we have tested the reaction of thirty X. citri isolates on grapefruit leaves with Bs3 promoter constructs.  We see a very high correlation between isolates which are capable of inducing disease in standard susceptible germplasm and recognition by our promoter constructs, indicating that the resistance constructs we have created will be able to confer broad resistance to diverse strains of citrus canker.  These studies concur with the preliminary results showing that the constructs limit X. citri growth and produce HR against a number of strains.  Additionally, we have generated different versions of the constructs that are designed to detect TAL effectors in all known X. citri strains.  We are currently testing these, as well as X. citri strains with single TAL effectors to isolate the role of specific TAL effector proteins in the disease and resistance process.  We have isolated multiple new TAL effector genes from important X. citri strains, which we will sequence and analyze in the next project year.

Production and analysis of transgenic grapefruit lines:
Sixteen independent transgenic lines generated in the first project year have progressed through selection, shoot formation and rooting, and are now well established in soil.  These lines were verified by PCR and have been used in several experiments to examine response to pin-prick assays with X. citri and controls.  We have thus far tested nine of the lines, and all but one demonstrates some degree of canker resistance, with two showing strong resistance.  We have also set up additional transformations on both cotyledons and epicotyls.  In total, we have initiated transformations of 6,857 explants using seven promoter constructs, and the explants are moving through tissue culture and selection, with more than 200 additional plantlets in soil. Finally, we have consulted with industry personnel to identify the most industry-relevant commercial germplasm to transform, and as a consequence of this we have obtained seed of red grapefruit and mid-season sweet orange to test in transformation assays.

Other outcomes:
We filed a patent application in January 2011 on canker-resistant transgenic citrus, and we have drafted an initial manuscript of our results, to be completed following the outcome of pending experiments. 
	FIRST: Diana
	LAST: Horvath
	EMAIL: dmh@2blades.org
	PHONE: 847 425 1277
	ORGANIZATION: Two Blades Foundation
	CONTRACT: 102
	DURATION: 3
	YEAR: 2
	FUNDS: 187008
	PERIOD: Annual
	INSTRUCTIONS: 
	UPLOAD: 


