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)

D4E1 Citrus Challenged with CLas-ACP Have Greater Growth
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REPORT UPDATE (500 words; summarize your accomplishments )

Huanglongbing (HLB) and Citrus Bacterial Canker present serious threats to citrus production in the US. Insertion of
transgenes conferring resistance to these diseases or the HLB insect vector is a promising solution. Genes for
antimicrobial peptides (AMPs) with diverse promoters are used to generate numerous transformants of rootstock and
scion genotypes. Plants from the initial round of scion transformations are now replicated and are being exposed to HLB,
using graft inoculations and CLas infected psyllids in greenhouse and field environments. Challenge with HLB through
exposure to infected ACP (D. Hall collaboration) is being conducted on a replicated set of 33 independent Hamlin
transformants, 5 Valencia transformants, 4 midseason transformants, and 3 non-transformed controls. Several events
continue to grow better than all controls at 8 months after initiating the challenge, with 35% greater trunk-cross-sectional
area increase than the overall experimental average and 64% greater growth than the mean of the controls, but do not
show immunity to CLas development.

A series of promoters were tested with the GUS gene. The three vascular-specific promoters show expression only in
phloem and xylem, while other promoters show broad expression in tested tissues. Sucrose synthase promoter from
Arabidopsis drives high GUS expression more consistently than citrus SS promoter or a phloem promoter from wheat
dwarf virus. A ubiquitin promoter from potato drives unusually consistent and high GUS activity. D35S produces the
highest level of expression but with great variability between events.

ClLas sequence data target a transmembrane transporter (Duan collaboration),as a possible transgenic solution for
HLB-resistance. In E. coli expressing the CLas translocase, two exterior epitope-specific peptides suppressed ATP
uptake by 60+% and significantly suppressed CLas growth in culture. After verification these will be used to create
transgenes.

Anthocyanin regulatory genes, give bright red shoots (UF Gray collaboration) and were tested as a visual marker for
transformation, as a component of a citrus-only transgenic system. Unfortunately, when antibiotics were left out of
regeneration media, almost no red shoots were recovered. However, high anthocyanin apples are reported to have field
resistance to bacterial fire-blight, presumably due to high levels of phenolic compounds. Red citrus transgenics will be
tested for HLB, ACP, and canker resistance.

High throughput evaluation of HLB resistance will require the ability to efficiently assess resistance in numerous plants.
Graft-inoculation, controlled psyllid-inoculation, and “natural” psyllid inoculation in the field are being compared. The first
trial has been in the field for 34 months and a repeated trial has been in the field for 22 months. Leaf samples have been
collected monthly and PCR analysis of CLas conducted. Comparison of field-grown and greenhouse-grown valencia
following graft-inoculation show much more rapid CLas development in greenhouse-grown trees.

Several new collaborations are being explored to feed new HLB-suppressing transgenes and novel strategies into the
citrus transformation pipeline.
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