Profiling of microRNAs in PSTVd infected
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Pepper (Capsicum annuum L.) is predominantly cultivated vegetable crop worldwide due to rising
consumer demands. At the same time, pepper diseases caused by fungi, nematode, bacteria, viruses
and viroids impose limitations to crop development and yield. Potato Spindle Tuber Viroid (PSTVd) invades many species of the Solanaceae family, including pepper cultivars developing mild symptoms
in response to infection.

Bioassay: Pepper plants of two Bulgarian cultivars (Kurtovska kapia (KK) and Djulunska shipka (DS)) were mechanically inoculated with appx. 400ug in vitro transcribed PSTVd KF440-2 (+) RNA at the two true leaves
stage. Mock plants were inoculated with 5% K2HPO4 buffer. All plants were grown at 22C, 16h/8h day/light
period for 28 dpi and upper leaves were collected for further analyses.
Total RNA extraction: Total RNA was extracted from leaves of mock and PSTVd-infected plants using Spectrum
plant total RNA kit, Sigma with the following modification. Briefly, the extraction was performed following a
protocol A by adding 2% polyvinylpyrrolidinone K 30 (PVP) to the lysis buffer. RNA integrity was proved by
agarose gel electrophoresis.

Two Bulgarian cultivars, Kurtovska kapia (KK, sweet pepper) and Djulunska shipka (DS, hot pepper)
were selected to study viroid-host interactions, of which only DS showed a specific phenotype upon
PSTVd infection.

Detection of PSTVd (+/-) RNA in infected plants: For detection of (+) and (-) PSTVd strands in infected plants,
an RT-PCR with PSTVd weid Fw/Rev primers pair was performed. RT reaction was accomplished with Script
cDNA Synthesis kit (Jena Bioscience) according to instructions of manufacture.

Using small RNA high-throughput sequencing, the miRNA profiles of the mock and PSTVd infected
samples were compared for each cultivar. At 28dpi, 32 and 18 conserved miRNAs were differentially
expressed in the PSTVd-infected samples of DS and KK, respectively. Of them, six miRNAsmiR162b-5p, miR169e-5p, miR398c-3p, miR408-5p, miR408a-3p, miR482a-3p were validated by
RT-qPCR.
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Small RNA sequencing: Small RNA sequencing was performed on Illumina HiSeq 2500 (rapid run mode), 50bp
SE lane-based sequencing done by Macrogen Inc, Rep. of Korea and LC Sciences, USA. Bioinformatics analysis
of the reads was conducted in Galaxy instance environment installed at University of Plovdiv. QC check was
performed with FASTQC. Reads were filtered by quality and adapters were trimmed by TrimGalore. Mapping
was done by the software Bowtie. Statistical analysis, normalization and differential expression of the miRNAs
was performed with Deseq package.
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Fig. 1 Pepper cultivar DS mock-infected and PSTVd-infected at 28dpi.
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Fig. 3 Differential expression analysis of miRNAs (NGS and RT-qPCR) - KK cultivar

Fig. 2 Differential expression analysis of miRNAs (NGS and RT-qPCR) - DS cultivar

OUTCOMES:
The Bulgarian pepper cultivars (KK, DS) were successfully infected with PSTVd KF440-2 (+)
RNA. Only DS show a PSTVd- specific phenotype at 28dpi;
The NGS and RT-qPCR results proved a cultivar-specific dynamism of analyzed miRNAs in response to PSTVd infection.
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