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	TITLE: Mature Citrus Transformation to Survive Citrus Greening and Canker
	DATE: 12/23/13
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT: A gene obtained from Dr. Mou that confers tolerance to canker has been transformed into mature Hamlin, Valencia, Pineapple, Ray Ruby, Carrizo, and Swingle, and shoots are regenerating.  Unfortunately a number of PCR positive Pineapple shoots that were micro-grafted onto Carrizo rootstock and maintained in liquid media were lost due to an error in media preparation. This error has been corrected. Six shoots of micro-grafted Pineapple survived from this batch and an additional 33 Pineapple shoots have been micro-grafted onto Carrizo rootstock. Shoots regenerated from Carrizo and Swingle explants are being elongated in tissue culture prior to rooting. GUS assays for the reporter gene and additional molecular analyses will be conducted once the shoots are larger.

Two constructs obtained from Dr. Wang were also used in transformation experiments of mature Valencia. Shoots were micro-grafted onto Carrizo rootstock and are still growing in liquid media prior to secondary grafting or have already been transferred to the soil. Molecular analyses will continue once the plants are larger. 

Molecular analyses of Hamlin, Valencia, Pineapple, and grapefruit scion transformed with marker genes are underway.  Thus far, nine out of ten GUS or GFP positive plants have tested positive for the expression of the nptII transgene using the nptII immunostrip assay.  The remaining ~40 transgenics will be tested using nptII immunostrips, nptII ELISAs. and  Southern blotting.  The first flower buds have formed on a Valencia transgenic event originally generated on 5/30/12, so it has been ~19 months for flowering to occur which agrees with Dr. Pena's protocol.  

One of the limitations of the mature scion transformation protocol is the relatively slow process of bud break of the scion following grafting and the slow growth of the scion for explants. The double budding procedure and daily hormone applications to induce early bud break have significantly increased productively of the growth room. Buds now break one week after the grafting tape has been removed.  We have observed significant differences in bud break of the scion on different rootstocks following hormone application. The photoperiod has been extended to 19 hours of light and 5 hours of dark to further increase the rate of vegetative growth and productivity of the growth room. 

A number of scientists were contacted to provide additional constructs and three scientists indicated they will provide  constructs in the near future.   
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