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

Cybrids inherit resistance via transfer of organelle genes

Proposal Title

Characterization of canker resistance in citrus plants created by ‘Somatic Cybridization’ without citrus
transformation

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

’ 1/31/11 ’Citrus Research and Development Foundation ’ Conventional Citrus Breeding

REPORT UPDATE (500 words; summarize your accomplishments )

Objective 1: A comparative study of two susceptible hosts, Duncan grapefruit (DG, C. paradisi), and Rough lemon (RL, C.
jambhiri) and two resistant species of kumquat (Fortunella spp.), ‘Meiwa’ and ‘Nagami has been conducted to evaluate the
basis for resistance to Xanthomonas citri subsp. citri (Xcc). The type of resistance occurring in kumquats is a
hypersensitive response (HR) that develops within 48-72 h. This is based on the phenotype of the lesion, histological
changes at the cellular level of infected tissue and the early expression of genes related to programmed cell death (PCD).
In kumquats but not in DG and RL, several HR-related genes are expressed at 4 h post-inoculation (pi) with Xcc at 108
cfu/ml. The genes that are over-expressed are lipoxygenase, glutathione transferase, metacapcase, acid chitinase and
peroxidases that have been linked with PCD. Later at 24 h, additional genes related to plant defense like PR-2
(betaglucanase) are highly expressed in kumquats but less so in DG and RL and their activity continues to increase up to
48 h pi. Different sets of genes are expressed in susceptible DG an RL related to the host pathogen interaction. The gene
expression analyses have been extended to include comparisons of susceptible RL 8166 with the RL cybrid (RL +
Valencia orange as the cytoplasm donor). Validation of the inheritance of resistance for the RL 8166 cybrid and newly
developed cybrids of susceptible Ruby red grapefruit (RG) with Valencia orange (VO) is underway. The resistance
inherited from VO is not HR (qualitative) but instead a degree of quantitative resistance compared to highly susceptible
RG. Evidence for this is based on an intermediate lesion phenotype for cybrids in vitro and in-planta. In contrast to
development of callus in susceptible RL and RG, the inoculated area develops more necrosis by 10 days pi. Xcc
populations in the cybrids plateau at a level below populations in RL or RG. The lesion type is a mixture of necrotic and
callus tissue that indicates that some cell death occurs and arrests the proliferation of Xcc. Expression of HR- and host
pathogen interaction related genes in the RL cybrid is intermediate between kumquats and RL. The different pattern of
gene expression suggest an interaction between the parent nuclear genes with the heterologous mitochondria and
chloroplast from the cytoplasmic donor (VO). Field trials with several Ruby red grapefruit cybrids planted in
canker-affected locations on the east coast continue to show less foliar disease incidence than the adjacent Red grapefruit
trees. The production of cybrids lines using a new callus line of Meiwa kumquat as the cytoplasmic donor is underway in
the Grosser lab. A new device for precise inoculation of Xcc bacteria into citrus leaves has been published and the
prototype of the newly designed instrument is currently being used in several projects related to citrus canker.
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