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Citrus greening or “Huanglongbing” (HLB), caused by bacteria Candidatus Liberobacter, is one of the most devastating diseases of
citrus. The serious spread of HLB in Florida is of great concern to the citrus industry as well as scientists. Recent detection of Asian
citrus psyllids in several additional states, including California, makes it an urgent need for scientist to develop effective measures
to prevent its further spread.
To prevent its further spread, early diagnosis before the appearance of the dreadful symptoms is particularly important. However,
the unculturable nature of the bacteria and their low concentration and uneven distribution in the hosts make it extremely difficult to
detect HLB infection.
Instead of focusing on the bacteria, we took advantage of host rapid defense responses and propose to identify unique host
biomarkers for early diagnosis of HLB. Some host small RNAs are rapidly and specifically induced by pathogens, which makes
them one of the most attractive markers for early diagnosis.
Our goal of this project is to identify HLB specific small RNAs that can be used as early diagnosis markers. The objectives for
the second year include: a). Small RNA isolation and small RNA library construction on plant tissue collected from control and HLBinfected plants at 5 weeks and 9 weeks post infection; and b). Small RNA library sequencing by high- throughput deep sequencing.
We have completely accomplished what we proposed in the second year, and we even initiated the data analysis and
small RNA validation at the end of the second year. The detailed progress is listed below:
1.
2.
3.

4.

5.
6.

We have isolated and purified small RNAs from HLB- infected plants and HLB-free control plants at 5 weeks and 9 weeks
post inoculation.
The small RNAs were ligated with 5’- and 3’- RNA adaptors and reverse transcripted into cDNA libraries.
Small RNA libraries were deep-sequenced and total of over 4 million reads were obtained. After removing the sequences
that match non-sRNAs, such as tRNA, rRNA, snoRNA and snRNA and removing the sequences longer or shorter than
expected sizes, we obtained total of 2,656,558 reads.
We then assembled all the 483,092 citrus ESTs that are publicly available (included the large dataset of the newly released
citrus ESTs) and got 26,153 contigs and
255,108 singlets.
We mapped all the small RNA reads onto the citrus contigs and singlets. Excitingly, total of 704,773 small RNAs (excluded the
tRNA and rRNA matching reads) can match citrus sequences.
We discovered 28 citrus miRNAs that are conserved within Arabidopsis and citrus, which confirmed the success of our
small RNA cloning and data analysis. We also found some of the small RNAs are differentially expressed in different libraries.
Small RNA validation and cross-hybridization analysis are underway.

We expect to identify several HLB-induced small RNAs, which will have the potential to be developed into early diagnosis markers.
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NOTICE: The research results included in this publication are summary reports
for the benefit of the Citrus Research Board and the growers it serves. They are
not to be taken as recommendations from either the individual reporting or the
agency doing the research. Some of the materials and methods mentioned
are neither cleared nor registered for commercial use. The summaries
were written by the project leaders identified. Both technical names and
registered trademarks of materials are used at the discretion of the authors
and do not constitute any endorsement or approval of the materials discussed.
Questions on possible applications should be directed to the local University of
California Extension Specialist, a licensed PCA, or the appropriate regulatory
agency.
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