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Significant progress towards faster flowering and fruiting of genetically engineered processing oranges and specialty fruits
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REPORT UPDATE (650 words; provide details about your headline)

Protocol Improvement: The Agrobacterium-mediated juvenile citrus transformation protocol was improved to increase speed
and efficiency by improvement in: A. manipulation of hormonal combinations to increase shoot regeneration; B.
pre-transformation incubation conditions; C. bacterial growth conditions;D. co-cultivation conditions; and E. shoot
regeneration conditions. Following these combined improved procedures, is possible to produce transgenic plants that can
be ready for mass propagation within 6 months of transformation. This has allowed us to cut the time by half (compared to
previous protocols) from transformation to propagation of transgenic materials. Finally, a preliminary experiment testing a
new antioxidant in the selection medium doubled the transformation efficiency for 3 cultivars tested. Experiments to validate
this result are underway.

Improvement of Rapid Micrografting Technique: (Modification of the Skaria technique) to stabilize the micro-graft union, a
thin strip of Nescofilm® was used to wrap around the wedge-micrograft. This increased micro-grafting success rate to
approximately 95%.

Transformation of Selected Precocious or Potentially HLB-Avoiding Sweet Oranges: Using the improved protocol, transgenic
plants of high quality precocious Vernia sweet orange somaclones C2-1-1, C2-1-2 and C2-2-1, and Rhode Red Valencia
clones avoiding HLB infection (B4-79 and B10-68) in a heavily HLB-infected Martin County grove, containing the LIMA
anti-bacterial gene were produced.

Embryogenic Callus Transformation: A protocol was developed for the direct transformation of embryogenic callus, and
numerous transgenic plants were recovered from OLL-8 sweet orange, W. Murcott tangor,(Afourer/Nadercott), and Ponkan
tangerine. This technique clearly extends transformation methodology to other important polyembryonic commercial citrus
cultivars, particularly those that are recalcitrant to Agro-bacterium mediated transformation (ie. fresh market mandarin types).
Rootstock Effect on Length of Juvenility: Juvenile sweet orange scion (OLL-8, a high quality Valencia-type with high solids
and enhanced juice color) grafted to 6 selected precocious rootstocks and Carrizo as a control were single-stemmed in
preparation for planting in the RES (Rapid Evaluation Structure) in March. The goal is to apply horticultural procedures to
induce flowering in these plants as early as spring of 2011. Rootstock effect on speed of flowering will be determined.
Effect of Scion Genetics on Length of Juvenility: Seedlings of several high quality processing sweet orange clones selected
for precocious bearing were planted, and seedlings are now growing well, for subsequent planting in the RES.

Transfer of Induced Precocious Flowering: We have cloned each of the genomic sequences of ciFT1, ciFT2, and ciFT3
(Arabidopsis Flowering Locus T genes) into a plasmid vector in which their expression is constitutively driven by the 34FMV
promoter. Agrobacterium tumefaciens mediated transformation experiments have been performed with each of the ciFT
constructs and the empty vector using juvenile tissue of the citrus hybrid Carrizo citrange. We currently have planted in soil
a collection of GUS+ regenerated plants from each of the four transformation constructs as well as from non-transformed
controls. Confirmation of transformation by PCR analysis is underway. We have observed novel in vitro flowering to
frequently occur in transformation experiments using the ciFT3 clone. The occurrence of in vitro flowering also suggested
that replacement of the constitutive 34FMV promoter with an inducible promoter may provide a better system for controlling
precocious flowering, particularly when ciFT3 serves as the transgene. We have obtained vectors for an estradiol inducible
system and the experiments to test inducibility in citrus have begun.
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