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Motivation and Aim: Non-coding RNAs (ncRNAS) play significant regulatory roles in
gene expression. Recent studies have discovered that some ncRNAs harbor small open
reading frames (SORFs) with the potential to encode active peptides. However, research
on ncRNA-encoded peptides in plants is not extensive, and there is a lack of systematic
databases. Therefore, we developed AthRiboNC, which provides evidence related to
Arabidopsis ncRNA-encoded peptides, with the hope of offering bioinformatics
guidance for wet lab experimental research.

Methods and Algorithms: We collected Arabidopsis Ribo-seq data and sample
processing metadata from 226 samples across 26 different BioProjects from the GEO
and SRA databases [1]. The Ribo-seq data were aligned to the TAIR10 reference genome
[2] and the PlantcircBase [3] circRNA library using HISAT2 [4]. FeatureCounts [5] was
used to quantify the translation levels of mMiIRNAS, IncRNAs, and circRNAs in different
samples. ORFfinder and RiboTISH [6] were employed to identify SORFs in ncRNAs
with translational potential. Co-expression network analyses were carried out using the
WGCNA package in R [7] to relate the translation level of ncRNAS to sample treatment
and to distinguish modules. Functional analyses were based on the hub genes of the
modules. Finally, the front-end and back-end of the database website were built using
Django, MySQL and jQuery.

Results: AthRiboNC provides a rich catalog of Arabidopsis NcRNAs with translational
potential identified from Ribo-seq data. The database includes 4869 Arabidopsis
ncRNAs detected by Ribo-seq, comprising 2743 IncRNAs, 255 miRNAs, and
1871 circRNAs. Users can conveniently browse and search for Arabidopsis ncRNAs
with translational potential, their SORFs, and expression levels in samples within the
database. The co-expression module offers additional downstream knowledge, such as
members of co-expression modules, module-trait associations, module hub genes, and
functional enrichment. Additionally, the website provides a simple BLAST function to
align target sequences with all SORFs in AthRiboNC. AthRiboNC is available at
https://bis.zju.edu.cn/athribonc/.

Conclusions: AthRiboNC serves as a pivotal resource for exploring the translational
landscape of ncRNAs in Arabidopsis. It underlines the significance of Ribo-seq data for
identifying functional peptides from ncRNAs and provides a valuable tool for wet lab
researchers to investigate gene function and regulatory networks.
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