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Editorial on the Research Topic
The non-coding RNA world in animals and plants

Non-coding RNAs (ncRNAs) are transcriptionally produced and do not code proteins,
with a spectrum of diversified type and function (Chen and Kim, 2024). Although ncRNAs
have many types, including the long noncoding RNAs (lncRNAs), microRNAs (miRNAs),
small nucleolar RNAs (snoRNAs), transfer RNA (tRNA), ribosomal RNA (rRNA), and
circular RNA (circRNA), most of them are lncRNAs and miRNAs. In 1984, the first
regulatory ncRNA microRNA F (micF) was discovered from Escherichia coli. MicF inhibits
the translation of OmpF by binding to its ribosome-binding site, blocking ribosomal entry
(Mizuno et al., 1984; Corcoran et al., 2012).

Over the past 40 years, numerous regulatory ncRNAs, such as Let-7, enod40, H19, and
NEAT1, have been identified as key regulators in animals or plants (Bartolomei et al., 1991;
Crespi et al., 1994; Pasquinelli et al., 2000; Hutchinson et al., 2007). Studies have
demonstrated the crucial roles of ncRNAs—particularly miRNAs and lncRNAs—in
development, metabolism, and disease (Kallen et al., 2013; Tripathi et al., 2013; Chen
and Kim, 2024). However, most of the ncRNA world is still unknown.

To provide new insights and a deeper understanding of the functional and regulatory
roles of ncRNAs, we curated six articles for the “The Non-Coding RNA World in Animals
and Plants” topic. These papers include original research on ncRNAs in tobacco, common
carp (Cyprinus carpio L.), and pulmonary hypertension, as well as reviews on ncRNAs in
endocrine disorders, eye diseases, and intrahepatic cholestasis of pregnancy (ICP).

Xie et al. analyzed 549 publicly available RNA-seq datasets on tobacco and identified
30,212 lncRNAs (Xie et al.). These lncRNAs exhibit distinct characteristics compared to
coding genes, including fewer exons, higher A/U content, and greater tissue specificity.
Functional analysis of the potential targets of these lncRNAs revealed their association with
nicotine biosynthesis; their findings further validated through topping treatment. This
study advances our understanding of the functional roles of lncRNAs in tobacco and
provides new candidate genes for regulating nicotine production.

Ledesma–Pacheco et al. presented our current understanding regarding miRNAs’
regulatory mechanism of endocrine disorders and their potential influence as disease
biomarkers during their development processes by overviewing recent and significant
research outputs (Ledesma-Pacheco et al.). This review illuminated the most recent
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information related to the potential functions of miRNAs in
endocrine disorders, including diabetes mellitus, thyroid diseases,
and osteoporosis, and their novel diagnostic and therapeutic
purposes. It will enhance our knowledge of miRNAs’ roles in
endocrine disorders and facilitate the development of novel
miRNA-based diagnostic and therapeutic tools for studying
endocrine disorders.

Benavides-Aguilar et al. integrated recent studies on miRNAs in
common eye diseases to illustrate the regulatory roles of miRNAs in
the eye-related diseases such as cataracts, glaucoma, and macular
degeneration (Benavides-Aguilar et al.). This review provides
valuable insights into the potential applications of miRNAs in the
prognosis and treatment of these eye-related disorders.

Das et al. integrated 468 raw RNA-seq datasets from 28 tissues in
common carp (C. carpio L.), a substitute vertebrate fish model for
zebrafish, to identify lncRNAs and circular RNAs using various
bioinformatics tools (Das et al.). They conducted the
lncRNA–miRNA–mRNA interaction network analysis and
introduced CCncRNAdb, a comprehensive web resource (http://
backlin.cabgrid.res.in/ccncrnadb/) to facilitate further exploration of
ncRNAs in common carp.

Xiong et al. consolidated recent discoveries on miRNAs,
lncRNAs, circRNAs, etc. for ICP to discuss their potential as
diagnostic markers, prognostic tools, and therapeutic targets,
offering a foundation for improving early detection and
personalized treatment of ICP (Xiong et al.).

Chen et al. conducted a comprehensive study on the peripheral
blood samples of patients with pulmonary hypertension (PH) and
healthy individuals through whole-genome miRNA sequencing and
transcriptome analysis, exploring the potential role of miRNAs in
PH (Chen et al.). By screening the differentially expressed miRNAs,
they identified four miRNAs (hsa-miR-1304-3p, hsa-miR-490-3p,
hsa-miR-11400, and hsa-miR-31-5p) as potential clinical diagnostic
biomarkers for PH. This finding provides a valuable foundation for
further understanding the specific role of miRNAs in the
mechanisms of PH, opening new avenues for early diagnosis and
precision medicine in PH.

In summary, these articles expand our current knowledge of
ncRNAs and deepen our understanding of the non-coding
RNA world.

Author contributions

LW: writing–original draft and writing–review and editing. BH:
writing–original draft and writing–review and editing. M-JH:
writing–original draft and writing–review and editing. Q-ZZ:
writing–original draft and writing–review and editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Acknowledgments

The authors would like thank the reviewers and authors for their
contribution to this Research Topic.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or
those of the publisher, the editors and the reviewers. Any product that
may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

References

Bartolomei, M. S., Zemel, S., and Tilghman, S. M. (1991). Parental imprinting of the
mouse H19 gene. Nature 351, 153–155. doi:10.1038/351153a0

Chen, L. L., and Kim, V. N. (2024). Small and long non-coding RNAs: past, present,
and future. Cell 187, 6451–6485. doi:10.1016/j.cell.2024.10.024

Corcoran, C. P., Podkaminski, D., Papenfort, K., Urban, J. H., Hinton, J. C., and
Vogel, J. (2012). Superfolder GFP reporters validate diverse new mRNA targets of the
classic porin regulator, MicF RNA. Mol. Microbiol. 84, 428–445. doi:10.1111/j.1365-
2958.2012.08031.x

Crespi, M. D., Jurkevitch, E., Poiret, M., D’aubenton-Carafa, Y., Petrovics, G.,
Kondorosi, E., et al. (1994). enod40, a gene expressed during nodule organogenesis,
codes for a non-translatable RNA involved in plant growth. EMBO J. 13, 5099–5112.
doi:10.1002/j.1460-2075.1994.tb06839.x

Hutchinson, J. N., Ensminger, A. W., Clemson, C. M., Lynch, C. R., Lawrence, J. B.,
and Chess, A. (2007). A screen for nuclear transcripts identifies two linked noncoding

RNAs associated with SC35 splicing domains. BMC Genomics 8, 39. doi:10.1186/1471-
2164-8-39

Kallen, A. N., Zhou, X. B., Xu, J., Qiao, C., Ma, J., Yan, L., et al. (2013). The imprinted H19
lncRNA antagonizes let-7microRNAs.Mol. Cell 52, 101–112. doi:10.1016/j.molcel.2013.08.027

Mizuno, T., Chou, M. Y., and Inouye, M. (1984). A unique mechanism regulating
gene expression: translational inhibition by a complementary RNA transcript
(micRNA). Proc. Natl. Acad. Sci. U. S. A. 81, 1966–1970. doi:10.1073/pnas.81.7.1966

Pasquinelli, A. E., Reinhart, B. J., Slack, F., Martindale, M. Q., Kuroda, M. I., Maller, B.,
et al. (2000). Conservation of the sequence and temporal expression of let-7
heterochronic regulatory RNA. Nature 408, 86–89. doi:10.1038/35040556

Tripathi, V., Shen, Z., Chakraborty, A., Giri, S., Freier, S. M., Wu, X., et al. (2013).
Long noncoding RNA MALAT1 controls cell cycle progression by regulating the
expression of oncogenic transcription factor B-MYB. PLoS Genet. 9, e1003368.
doi:10.1371/journal.pgen.1003368

Frontiers in Genetics frontiersin.org02

Wang et al. 10.3389/fgene.2025.1558406

https://doi.org/10.3389/fgene.2023.1152110
https://doi.org/10.3389/fgene.2023.1239434
http://backlin.cabgrid.res.in/ccncrnadb/
http://backlin.cabgrid.res.in/ccncrnadb/
https://doi.org/10.3389/fgene.2023.1239693
https://doi.org/10.3389/fgene.2023.1250629
https://doi.org/10.1038/351153a0
https://doi.org/10.1016/j.cell.2024.10.024
https://doi.org/10.1111/j.1365-2958.2012.08031.x
https://doi.org/10.1111/j.1365-2958.2012.08031.x
https://doi.org/10.1002/j.1460-2075.1994.tb06839.x
https://doi.org/10.1186/1471-2164-8-39
https://doi.org/10.1186/1471-2164-8-39
https://doi.org/10.1016/j.molcel.2013.08.027
https://doi.org/10.1073/pnas.81.7.1966
https://doi.org/10.1038/35040556
https://doi.org/10.1371/journal.pgen.1003368
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2025.1558406

	Editorial: The non-coding RNA world in animals and plants
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


