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	Radio Button1: Yes
	Radio Button2: Yes
	Title: Production of transgenic commercial citrus varieties resistant to HLB

	Investigator: Kim D. Bowman
	Email: kim.bowman@ars.usda.gov
	Phone: 772-462-5920
	Organization: USDA
	Date: 9/30/08
	Contract: 13645
	Duration: 3
	Year: 1
	Funds: 150000
	Report: This project is focused on selecting genes that are likely to reduce survival, proliferation, or virulence of the causal pathogens for HLB and citrus canker, and then incorporating those genes into citrus via genetic transformation.  The resulting transgenic citrus cultivars will be tested against HLB and citrus canker in the greenhouse and then in the field, in preparation for commercial use.  Initial efforts have focused on refining the transformation process for citrus and using one category of potential resistance genes, called antimicrobial peptides, for transformation.  The basic procedure is to insert transgenes, promoters, and selectable markers into a vector backbone, use Agrobacterium to transfer the genes of interest into citrus plant cells in culture, and then regenerate shoots from the transformed cells.  Transformed shoots are subsequently rooted or grafted and transferred into the greenhouse for testing.  Modifications to published procedures for citrus transformation have significantly improved the efficiency and speed of the process for rootstock and scion cultivars, and a pipeline for generating transformed citrus is now working smoothly at USHRL.  To date, work has focused on transformation with the antimicrobial peptide D4E1 (a synthetic derivative of cecropin) and the garlic leaf lectin, ASAL.  Since the project began, more than 13000 seedlings have been grown in culture to be used for transformation, including the scion cultivars Hamlin and Valencia, and the rootstock cultivars US-802, US-812, and US-897.  Transformation has been completed on more than 50500 explants, and many thousands of shoots regenerated from the transformed tissue.  From these putative transformed shoots, 2440 have been micrografted or placed onto rooting media.  To date, twenty-nine independent citrus transformants with antimicrobial peptides have been established in the greenhouse, verified as possessing the transgenes of interest by PCR, and are being grown for HLB and canker testing.  In-vitro screening of numerous antimicrobial peptides for potential value in controlling HLB is underway using Agrobacterium and Sinorhizobium as surrogates for the HLB bacterium, as they can be cultured and are closely related.  The following antimicrobial peptides have been selected for transformation in the coming months: ESF12 (a synthetic that mimics magainin), BP76 (a synthetic derived from cecropin and magainin active sites, CP11C (a synthetic derived from indolicidin), pyrrhocoricin, Wasabi defensin, Arabidopsis threonin, and AP1 from pepper.  Additional antimicrobial peptide genes will be selected based on the results of the in-vitro screening.  The project is on-schedule and appears likely to produce transgenic citrus cultivars with resistance to HLB and/or citrus canker over the next three years.


