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The significant part of the vast majority of plant genomes is occupied by mobile elements 

including DNA transposons and retrotransposons. These elements played a crucial role 

in plant evolution and the breeding of new crop varieties. However, their repetitive 

nature challenges their investigation using ‘gene-centric’ bioinformatics tools remaining 

current mobile element activity poorly studied. To fill in this gap, we used different 

Nanopore sequencing approaches (direct RNA, whole-genome and Cas9-targeted 

sequencing) to detect ongoing transcriptional (retrotranscriptome) and transpositional 

(mobilome) activity of retrotransposons (RTEs). We unravelled hundreds of RTE 

transcripts in different plant species expressed under non-stressed and stressed 

conditions and in different organs and developmental stages. In most of the plant species, 

RTEs produced different isoforms with higher expression of GAG encoding transcripts. 

Using Cas9-targeted Nanopore sequencing we were able to detect tens of recent 

insertions in Arabidopsis thaliana population and Aegilops taushii genomes 

demonstrating an unprecedented level of resolution and sensitivity for mobilome studies. 

We found that this approach is more cost-effective compared to whole-genome 

Nanopore sequencing. Moreover, we designed a pipeline for easy detection of RTE and 

T-DNA insertions from Nanopore data. Features and further perspectives of Nanopore 

sequencing for plant mobilome biology studies will be discussed. 
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