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

Progress is being made on clean-up and transformation of mat

Proposal Title

Agrobacterium-mediated Genetic Transformation of Mature Citrus Tissue

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

4/22/11 ’Citrus Research and Development Foundation Transgenic/Metagenomic Mediation of Resistance

REPORT UPDATE (500 words; summarize your accomplishments )

USDA Ft. Pierce (Neidz) Agrobacterium-mediated transformation of mature tissue explants: Transformation of mature
internode explants from greenhouse trees has been demonstrated in four citrus types including Valencia sweet orange (1
plant), Ruby Red grapefruit (1 plant), US-942 (8 plants), and Etrog citron (8 plants). Current efforts are directed toward
characterizing this system for routine transgenic plant production. Source of mature tissue: Four populations of adult
phase trees were maintained in the greenhouse including Valencia sweet orange/Sun Chu Sha (73 trees), Ruby Red
grapefruit/US812 (62 trees), US-942 citrange rootstock/Cleo (32 trees), Calamondin (31 trees), and Etrog Arizona 861-S1
citron (67 trees). In vitro bud emergence and growth manuscript accepted for publication: A manuscript entitled, “Bud
emergence and shoot growth from mature citrus nodal stem segments” was accepted for publication by the journal Plant
Cell, Tissue and Organ Culture. The paper documents the system developed for producing in vitro adult phase shoots
from cultured nodes of greenhouse trees. Shoot regeneration from mature tissue explants: A system was developed for
the production of shoots from cultured internodes from greenhouse trees. The system results in shoot and bud formation
in 70-90% of the explants. A manuscript is in preparation that documents this research. New tissue culture method of
Agrobacterium-mediated transformation of tissue explants: Preliminary results using alternative culture methods suggest
improved transformation efficiencies. These approaches will be further explored. Mineral effect on shoots regeneration:
Preliminary results suggest that mineral nutrition significantly affects in vitro culture response. The effects on
transformation are currently being studied. University of Florida (Moore, Grosser, Gmitter) Efforts continue with
greenhouse grown tissue (CREC) Rootstock effect on mature tissue transformation: the experiment conducted to
determine if vigorous allotetraploid rootstocks could increase transformation efficiency was compromised by endogenous
fungal contamination. We are now testing coconut fiber, sterile liquid nutrition, and low humidity in a clean environment for
growing mature tissue explants in efforts to minimize problems with fungal contamination. Characterization of
mature-tissue transgenic ‘Hamlin’ plants: recovered mature-tissue derived transgenic ‘Hamlin’ plants from previous
experiments were propagated via micro-grafting for further characterization. Research continues on using cell penetrating
peptides (CPPs) to deliver cargo (proteins, chemicals, plasmid) to existing citrus cells (Gainesville). Using the easily
visualized GUS enzyme, we have found that we can efficiently get protein imported into a number of citrus tissues, using
several different CPPs. Currently we are testing import of plasmid DNA, which should let us test clones and constructs
before we do stable transformation. Based on a recent report on woody plants, we are also investigating whether we can
produce cultures of rapidly proliferating cambial cells from citrus (Lee et al. 2010. Nature Biotechnology 28:1213).
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