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Nanopore-based retrotranscriptome analysis and proteome screening of A. thaliana ddm1l
mutant
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Motivation and Aim: The prevalent class of mobile genetic elements in plants is LTR retrotransposons
(RTEs), which transpose via RNA intermediate. The most of RTEs are silenced by DNA methylation and
siRNA system [1]. Though, novel studies indicate that some RTEs can escape the repression of their activity
and even move through genome [2] but the mechanisms which help RTEs to avoid inhibition are poorly
understood. Moreover, studying of RTE expression is challenging because of bioinformatic tool limitations
and low RTE expression.

Methods and Algorithms: In this research, we performed direct RNA sequencing of ddml arabidopsis
mutants on MinlON (Oxford Nanopore Technologies, kit SQK-002). We used three assemblers with
different settings — pinfish [3], StringTie2 [4] and FLAIR [5] for TE transcript assembly. Prediction of
active TEs was carried out with the proper pipeline. All selected elements were verified by RT-PCR. For
mass spectrometry analysis proteins were isolated by phenol extraction method [6] and PSM identification
was carried out by “Peaks” software (Bioinformatics Solutions Inc.).

Results: More than 700 thousand reads were obtained from single MinION R9.4.1 cell. Using this data, we
revealed a number of transposons that transcriptionally active in mutant and wild type plants and identified
four isoforms for transposon EVD. The mobility of this expressed TE was confirmed with eccDNA analysis.
Using mass spectrometry analysis, we identified several TE proteins including transposase of DNA
transposon in ddml mutant total proteome.

Conclusion: The results obtained will be applied for further investigation of transposons evolution, activity
and life cycle.
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