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The integration of gene editing technologies, particularly CRISPR/Cas systems, into plant biotechnology marks a groundbreaking advancement in the manipulation and understanding of plant genomes (Knott and Doudna, 2018; Manghwar et al., 2019). In this Research Topic, experts from nine groups have illustrated the rapid progress in the field, showcasing how these novel tools are revolutionizing the way we enhance crop resilience, yield, and quality traits through precise genetic modifications.
The discussion initiated by Ramesh et al. underscores the transformative potential of CRISPR/Cas9 in palm breeding and addresses the critical needs for sustainability and productivity in palm cultivation. Further expanding the scope of CRISPR/Cas9’s impact, Yao et al.'s comprehensive review explores its applications in soybean molecular breeding. The authors detail how gene editing is being utilized to confer resistance to abiotic stresses and diseases, improve seed quality, and manipulate plant architecture for better yields. Vu et al.'s review delves into the utilization of CRISPR-Cas systems for enhancing plant tolerance to stress. Focusing on the unfolded protein response (UPR) as a mechanism to combat stress-induced damage (Liu et al., 2022), the review highlights how targeting specific UPR-related genes can lead to the development of crops with improved stress tolerance. The original research from Bhowmik et al. focuses on modifying the lipoxygenase (LOX) gene in yellow peas using CRISPR/Cas9, aiming to enhance sensory qualities by reducing off-flavors. This targeted genetic modification exemplifies the nuanced applications of gene editing in improving the nutritional and sensory attributes of food crops, offering new possibilities for food application without the need for post-harvest processing.
Optimizing Agrobacterium-mediated genetic transformation is crucial for CRISPR genome editing in plants, as it significantly enhances the efficiency and reliability of gene delivery, facilitating precise genetic alterations and advancing plant biotechnology (Chen et al., 2022). Ma et al. presents a groundbreaking Agrobacterium rhizogenes-mediated genetic transformation technology for citrus. This method streamlines the genetic modification process, demonstrating its efficacy across various citrus genotypes and enabling efficient study of genes previously challenging to analyze. While Yuan et al. develops a highly efficient CRISPR/Cas9 system delivered by Agrobacterium for genome editing in wild tobacco (Nicotiana alata), overcoming the challenge of lacking an efficient genetic transformation and genome editing system in this species. This study not only advances genetic research in tobacco, but also sets a precedent for applying genome editing technologies to other species lacking efficient genetic transformation and editing systems.
Transformation in soybean is challenging due to its complex genetic structure and low efficiency in traditional methods, making protoplast transfection crucial for enabling direct gene editing within cells (Xu et al., 2022). The use of ribonucleoprotein (RNP) complexes in this process offers a significant advantage by enhancing precision, reducing off-target effects, and facilitating transient expression without integrating foreign DNA into the genome. Subburaj and Agapito-Tenfen develops a CRISPR/Cas9 RNP-based genome editing method for soybean protoplasts using electro-transfection, enhancing targeted mutagenesis in soybean by bypassing the need for PEG-mediated transfection methods. This innovation represents a significant leap in soybean genetic engineering, providing a more precise and efficient approach to improving crop traits and conducting functional genomics studies.
Optimizing and discovering promoters is pivotal for plant transformation and gene editing as it directly influences gene expression levels and specificity, thereby ensuring the effectiveness and precision of genetic modifications in plants. Ye et al. identifies and applies novel promoters from Chinese fir to enhance the efficiency of CRISPR/Cas-mediated genome editing in plant protoplasts. This strategy not only advances genetic engineering in forestry but also showcases the potential for these promoters to facilitate genetic improvements across a broader range of plant species.
Using CRISPR for pathogen detection is important because it offers a highly specific, sensitive, and rapid method to identify pathogens, significantly improving disease management and prevention strategies in agriculture. Wang et al.'s research introduces a novel CRISPR/Cas12a-based visual nucleic acid detection system for identifying plant viruses, such as sorghum mosaic virus (SrMV) and rice stripe mosaic virus (RSMV), in the field. This rapid and sensitive method offers a practical tool for early detection and management of viral infections, thereby mitigating potential impacts on crop production.
Collectively, these articles underscore the profound impact of CRISPR/Cas9 and related technologies on plant biotechnology. From enhancing crop resilience and yield to innovating disease diagnostics and genetic studies, gene editing tools are paving the way for the development of next-generation crops with improved performance and sustainability (Rodriguez-Leal et al., 2017; Gao, 2021). As these technologies continue to evolve, their application in addressing the complex challenges of modern agriculture holds great promise for advancing global food security and environmental sustainability.
AUTHOR CONTRIBUTIONS
CY: Funding acquisition, Writing–original draft, Writing–review and editing. TZ: Funding acquisition, Writing–original draft, Writing–review and editing. CH: Funding acquisition, Supervision, Writing–original draft, Writing–review and editing.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work was funded by the NSF of China (Nos 31960530, 31860499 and 32222071).
ACKNOWLEDGMENTS
We thank all authors and reviewers for their contributions to this Research Topic and appreciate the support of the editorial office.
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
 Chen, Z., Debernardi, J. M., Dubcovsky, J., and Gallavotti, A. (2022). Recent advances in crop transformation technologies. Nat. Plants 8 (12), 1343–1351. doi:10.1038/s41477-022-01295-8
 Gao, C. (2021). Genome engineering for crop improvement and future agriculture. Cell 184 (6), 1621–1635. doi:10.1016/j.cell.2021.01.005
 Knott, G. J., and Doudna, J. A. (2018). CRISPR-Cas guides the future of genetic engineering. Science 361 (6405), 866–869. doi:10.1126/science.aat5011
 Liu, Y., Lv, Y., Wei, A., Guo, M., Li, Y., Wang, J., et al. (2022). Unfolded protein response in balancing plant growth and stress tolerance. Front. Plant Sci. 13, 1019414. doi:10.3389/fpls.2022.1019414
 Manghwar, H., Lindsey, K., Zhang, X., and Jin, S. (2019). CRISPR/Cas system: recent advances and future prospects for genome editing. Trends Plant Sci. 24 (12), 1102–1125. doi:10.1016/j.tplants.2019.09.006
 Rodriguez-Leal, D., Lemmon, Z. H., Man, J., Bartlett, M. E., and Lippman, Z. B. (2017). Engineering quantitative trait variation for crop improvement by genome editing. Cell 171 (2), 470–480. doi:10.1016/j.cell.2017.08.030
 Xu, H., Guo, Y., Qiu, L., and Ran, Y. (2022). Progress in soybean genetic transformation over the last decade. Front. Plant Sci. 13, 900318. doi:10.3389/fpls.2022.900318
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.
The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.
Copyright © 2024 Yuan, Zhang and Huang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.




OPS/images/crossmark.jpg
©

|





OPS/xhtml/nav.xhtml
Contents

		Cover

		Editorial: Applications of novel gene editing tools and approaches in plants		Author contributions

		Funding

		Acknowledgments

		Publisher’s note

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Genome Editing






OPS/images/logo.jpg
P frontiers | Frontiers in Genome Edit





