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PlantcircBase: a database for plant circular RNAs

Dear Editor,

Circular RNAs (circRNAs) are a kind of non-codingNRs which were first found
over 35 years ago but become popular in recentsyddrey are covalently closed
loops derived from back-splicing of precursor mRNA=ased on their genomic
location, circRNAs can be divided into exonic, artic, intergenic and exon-intronic
circRNAs (Chen, 2016). With the help of bioinformeatalgorithms, a large number
of circRNAs have been detected among diverse asgas)i including plants like
Arabidopsis thaliana andOryza sativa (Memczak et al., 2013; Ye et al., 2015; Chen,
2016). CircRNAs have been shown to function as nARponges to sequester
MiRNAs and play an essential role in transcriptioregulation (Memczak et al.,
2013). A database of circRNAs is of great importafar studying their biogenesis
and functions. Recently, several circRNA databdseshumans and animals (e.qg.
circBase, circRNADb and circNet) have been esthbtiswith functions of searching
and browsing (Glazar et al., 2014; Chen et al.,62Q1u et al., 2016). However, no
such database is now available for plants.

Here, we created a database of plant circRNAs &drras PlantcircBase;
http://ibi.zju.edu.cn/plantcircbase/) for plant easchers. We have collected publicly
available circRNAs identified in recent years byibformatics prediction and/or
experimental validation fror. sativa, A. thaliana, Zea mays, Solanum lycopersicum
and Hordeum wvulgare (Wang et al, 2014; Ye et al., 2015; Lu et al., 20Ye et al.,
2016; Supplemental Table 1), as well as unpublistiedRNAs newly identified by
this study. Based on the collected circRNAs, wehier predicted those putatively
acting as mIiRNA sponges and their potential netorkinvolving
circRNA-miRNA-mRNA in the corresponding organisn@ur database also provides
other functions such assualization of circRNA structures based on theangmic
position and prediction of circRNAs from query segoes generated by Sanger
sequencing or high-throughput sequencing. In order provide the latest
developments of circRNAs in plants, we will updd&&ntcircBase when newly
identified plant circRNAs are available, and al$éango add new functionalities in the
database in future, such as functions and biogeneschanisms of circRNAs.

First, PlantcircBase includes a total of 77,595queri circRNAs from diverse

tissues of five organisms (40,314, 35,884, 496, &%l 47 forO. sativa, A. thaliana,
Z. mays, S. lycopersicum andH. vulgare, respectively). Of the 77,595 circRNAs, 178
back-splicing sites and 70 full length sequences Haeen experimentally validated
by Sanger sequencing of divergent PCR productsi(€i@jA, Supplemental Table 1),
1,861 were predicted as putative mIiIRNA sponges. dddition, 1,335




circRNA-miRNA-mRNA networks were constructed foetbircRNAs included in the
database.

Second, detailed and comprehensive informatiomigpayed for each circRNA
entry in PlantcircBase (Figure 1C). Except for gahenformation, such as the
circRNA 1D, circRNA aliases used in other publicets, organism, position in
genome, parent gene and its annotation, and ofiefulunformation that are specific
for plant circRNAs have also been presented. Famgie, our previous study
showed that circRNAs in plants are generated witlerde non GT-AG splicing
signals (Ye et al., 2016), while most exonic cird®Nin humans contain the
canonical splicing signals. Therefore, in additiorthe information of whether or not
the splicing sites are on the exonic boundariels;isg signals of each circRNA are
also provided. For each circRNA entry, additionatRNAs overlapping or sharing
the parent gene with it are considered as produottslternative splicing, and
presented under the category “Alternative splicingurthermore, PlantcircBase
provides the back-splicing junction sequences afRIWNAs, of which the uppercase
and lowercase sequences represent the two sidebaxfk-splicing site, respectively.
PlantcircBase also provides the total number of Ri¢4 reads in different tissues
that support the back-splicing site. Importanthyotpieces of evidences for the
presence of a circRNA, i.e. experimental validatiesults of the back-splicing site
(together with the PCR primers) and the full lengtitRNA sequence, are presented
in PlantcircBase if such information is availabfeditionally, the conservation of
circRNAs among the five organisms has been detewnibased on sequence
similarity and orthologous relationship of their rgat genes (for details see
Supplemental Information). Finally, we have preelicmiRNA sponges of circRNAs
using eTM_finder (Ye et al., 2014), and targetshef miRNA acting as sponges using
psRNATarget (http://plantgrn.noble.org/psRNATarge®uch information was used to
predict potential networks involving circRNA, miRNAnd their target mRNAs.

Third, diverse bioinformatics tools are availabléP&antcircBase: (1) basic tools
including browsing, searching (Figure 1D) and davawling: the browsing tool
provides a glance over the whole database; thetsagrfunction provides tool to
find circRNAs using keywords (e.g. ID, parent gename, sponge miRNAS),
sequence comparison, or conditional filtering; de¢ailed information of a circRNA
or all entries in PlantcircBase can be downloadsthgithe download tool. (2)
advanced tools, including visualizing structuresicfRNAs and predicting circRNAs:
all circRNAs in the database can be visualized ‘iairgular format”, a “linear format”
or their relationship with the parent gene (Figlike 1F). Circular format shows a
circRNA with the two back-splicing sites being &titbgether and gene structures
color coded. The exact position of the circRNAtsmparent gene (Figure 1F, the grey
area) and its flanking genes are also shown. Tedigiing tool, which is based on a




new bioinformatics algorithm (our unpublished datagn be used to predict whether
or not a query sequence forms a circRNA. If thenamss yes, it will further tell users
whether or not the circRNA has a match in PlanBase.

In summary, we aim to track and assemble all ptanRNAs documented in the
latest publications and provide researchers wighntiost comprehensive information
about plant circRNAs, especially the experimentalljidated ones, in a user friendly
platform. We believe that PlantcircBase will besgful tool set facilitating functional
studies of circRNAs in plants.

Figure 1. Summary and functions of PlantcircBase.

(A) Summary of circRNAs from the five plant organismsliantcircBase.

(B) Homepage of PlantcircBase.

(C)An example entry of circRNA (ath_circ_025680) iraftcircBase (Supplemental
Figure 1).

(D) Searching page of PlantcircBase, which can be lsedrasing keyword, subset
information and sequences.

(E) Visualization of a circRNA (osa_circ_026780, whsssition in genome is Chr5:
3768053-3768717). The top and bottom panels shewcititular and the linear
format of a circRNA, respectively. Different genandomponents (CDS, intron,
exon and UTR) are color coded. The arrow line regmes the direction of
transcripts. The vertical bar with two flanking noens represents the
back-splicing site of the circRNA.

(F) Visualization of the parent gene of a circRNA (asec_026780). The grey area
represents the exact position of the circRNA wiiksrparent gene.
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