
Outlook: Characterization of circRNAs

CircRNA expression 
analysis
● Expression of circRNAs
and linear RNAs under 
different developmental 
and stress conditons

CircRNA mutants and 
knockdowns
● T-DNA insertion lines 
targeting circRNA loca -
tions 
● amiRNA constructions 
against the backspliced 
region
● overexpression lines 
using constitutive 
promoters

CircRNAs as a tool
● circRNAs are very 
stable2

● Overexpression of artifi-
cial circRNAs containing 
desired sequences  
● Spray application7 of circ-
cRNAs 

Stress-specific expression
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Ideas and Suggestions

circRNAs

circRNAs in Arabidopsis 
or tobacco

Spray application of circRNAs

Isolation of in vivo or in vitro generated
circRNAs followed by spray application7 onto plants 
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Validation of circRNAs
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Characteristics of Arabidopsis circRNAs
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CircRNAs are shorter 
than linear RNAs

Exon composition
of Arabidopsis circRNAs 
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Arabidopsis circRNAs are
formed from small exons

Arabidopsis circRNAs contains
and are flanked by short introns 

Evaluation of bioinformatic tools
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Performance test 
on a small data set

Comparison with published circRNAs. In total, we
detected 679 new circRNAs, often from intronic regions

Published
circRNAs

Total: 1877 circRNA
in Arabidopsis

We selected three circRNA detection tools and compared the results of our circRNA
with recently published circRNAs from Arabidopsis.

Intragenic circRNA

Intergenic circRNA

circRNA from derived from misannotated genes
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PCR validation of circRNAs

Diverse plant material

circRNA libraries

Library pre-processing
Adaptor removal, rRNA

tRNA filtering

circRNA detection
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Evaluation (Python, R, etc)

Candidates for further testing

Key points:
● Arabidopsis thaliana seedlings, grown under diverse 
conditions and treated with different hormones  
● RNA isolation and ribosomal RNA depletion 
● circRNA enrichment using RNAse R (which de-
grades linear RNAs) 
● Prefiltering ribosomal and tRNA reads
● Detecting and evaluating candidates with indepen-
dent angorithmic solutions4,5,6

● Selection of strong circRNA candidates 
● Validation of selected candidates
● Characterization of selected circRNAs

Overview of project workflow

Figure 1: Non-canonical backsplicing 1. 

Circular RNAs (circRNAs) are the products of back-splicing, which has long been 
considered as a splicing error.  Canonical splicing occurs during pre-mRNA matu-
ration and results in exon joining between adjacent 5’ and 3’ splice sites. Back-
splicing occurs when downstream donor 3’ splice sites are joined with upstream 
accepeptor 5’ splice site, resulting in a circular RNA molecule (Figure 1). Recently, 
circRNA joined the group of regulatory non-coding RNAs (ncRNAs) and several 
function and roles have been discovered (Figure 2).  For instance, circRNAs act as 
a decoy (sponge) for miRNAs to regulate the expression of the target mRNAs. cir-
cRNAs can function as backbones in ribonuclear particles (RNPs) to regulate tran-
scription. Also, circRNAs associate with ribosome and can encode proteins.

Here we present an approach combining bioinformatic tools and molecular
techniques to identify, characterize and reveal various functions of circRNAs
in plants.

Introduction

Figure 2: circRNA functions 2,3 .    
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Distinct characteristics and functions of plant circular RNAs
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