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Expression of putative effectors of HLB in citrus
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Functional study of the putative effectors of ‘Candidatus Liberibacter asiaticus' using Citrus tristeza virus
vector
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REPORT UPDATE (500 words; summarize your accomplishments )

Citrus greening disease also known as Huanglonbing (HLB) is caused by a phloem-limited Gram-negative alpha
proteobacterium, Candidatus Liberibacter asiaticus (CLas). It is the most destructive disease of citrus that could potentially
compromise the productivity of Florida industry. In general phytopathogenic bacteria and alter the physiology of the host
by injecting effector proteins into host cells to establish infection. . The sequence information has identified number of
unigue features of the CLas and most relevant to this proposal identification of number of potential effectors as part of
hypothetical proteins which do not have homologues in other bacterial systems. Based on this supposition and as
elucidated in the previous progress report we have cloned number of these effcetor genes into Citrus Tristeza Virus (CTV)
vector to express the in the phloem of citrus plants which is the natural niche of the pathogen. The transfer of effectors
using CTV vector is facilitated through prior agroinoculation of Nicotiana benthamiana and purification of CTV virions from
agroinoculated N. benthamiana carrying CLas effetors before inoculation of citrus. This has been the most time consuming
part of research till now. However, we have made good progress and several effectors have been ready for inoculation of
citrus.

One of the important effectors or virulence factors is hemolysin, a 50 kDa protein secreted by type | secretion system. The
hypothesis is that the hemolysin might interfere with metal ion transportation leading to host metabolic imbalance
potentially resulting in disease symptoms. Although it is identified as a toxin, it does not induce any visible phenotypic
symptoms in N. benthamiana. We had submitted an abstract entitled 'Functional studies of hemolysin (exotoxin) of
‘Candidatus Liberibacter asiaticus’expression in citrus using Citrus Tristeza Virus vector' to the 2011 American
Phytopathological Society conference. We plan to do the transcriptome analysis of the citrus following its transfer to

citrus to understand the potential role as CLas toxin. We also tried to introduce another potential toxin, Serralysin, but did
not succeed to clone into CTV mainly because of it s size. But we will make further attempts to introduce this potentially
important toxin to citrus. We are also using a different approach to screen for virulence genes of HLB using Potato virus x
(PVX) vector system which has been used extensively to screen for virulence genes herbaceous hosts. We have noticed
that in the genome of CLas, there is only one copy of flagellin-encoding gene in contrast to four copies of them in
Sinorhizobium meliloti. Transient expression of the Las-flagellin using PVX expression vector induces an immunity
response with cell death in Nicotiana benthamiana. Although a full flagellum is not observed with HLB, rudimentary
flagellar apparatii exist in CLas based on the sequence information. We have submitted an abstract identifying such
genes in CLas and inoculating tobacco plants. We are towards the end of year one of this reserach and we have really
made good progress which will be presented in the annual report and make a request for extension for the second year.
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