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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)
7/15/11 ’Citrus Research and Development Foundation Conventional Citrus Breeding

REPORT UPDATE (500 words; summarize your accomplishments )

Based on lesion number, phenotype, bacterial growth curve and cellular reaction, two cybrids of canker susceptible Red
grapefruit (RG) with field tolerant Valencia orange (VO) as the cytoplasm donor,CY#3 and CY#10 have been
characterized as tolerant of Xanthomonas citri subsp. citri (Xcc). The influence of mitochondrial exchange in the cybrids on
the expression of nuclear genes was evaluated in an assay of the two cybrids and the parental lines (VO and RG) in the
greenhouse. After inoculation of young leaves with Xcc at 108cfu/ml, tissue was collected at 4 and 24 hr post inoculation,
mMRNA was extracted, and the level of gene expression was determined by RT-gPCR. Several primers sets were tested to
determine the differential expression among the parents (RG and VO) and the two cybrids. For the 15 nuclear genes
tested, there was differential expression of several genes compared with parents. Among the changes detected were
higher levels of expression of pathogenesis related proteins, enzymes related to the salicylic acid and jasmonate
pathways, detoxifying enzymes and genes involved in oxidative stress response. Nuclear genes predicted to be involved
in mitochondrial retrograde signaling were also affected. Several mitochondria and plastid related genes were assayed
and the level of expression of genes in the cybrids differed from the parental lines including: ribulose bisphosphate
carboxylase, aconitase-iron-regulated protein, ferritin-3, chloroplast precursor and ascorbate peroxidase. These results
suggest that nuclear gene expression is modulated with respect to the interaction with the heterologous organelles in the
cybrids. At present further characterization of the mt genome from kumquat, VO, RGF, Rough Lemon (RL), and previously
obtained cybrids (RL+VO) and (RG+VO) is underway. Eleven citrus mitochondrial (mt) genes and introns were amplified
with specific primers. The PCR products have been sent for sequencing. The sequence data obtained will be used for the
design of specific TagMan probes and used as gene markers. This method will allow us to monitor the mt genes
transferred in the cybridization process. Production of new cybrids lines with susceptible Red grapefruit using a callus line
of Meiwa kumquat as the cytoplasmic donor will be evaluated for inheritance of HR resistance using the same approaches
as with the system described above.
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