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Editorial on the Research Topic 


Women in plant biotechnology 2022


Maximizing diversity promotes the growth and maintenance of vibrant, productive, and resilient systems Montgomery, 2020. This is true of both the biological systems we study and the human systems we work within. Unfortunately, diversity is rarely maximized within the socioeconomic landscape of scientific research, and many perspectives and identities remain severely underrepresented in science. Noteworthy biases and inequities exist in research communities along national, racial, class, and gender axes (West et al., 2013; Holman et al., 2018; Amarante et al., 2021; Hotaling et al., 2021; Maas et al., 2021; Madzima and MacIntosh, 2021; Marks et al., 2021, 2023). At present, fewer than 30% of researchers worldwide are women, and plant biology is no exception to this trend (Marks et al., 2023). Long-standing biases and gender stereotypes have excluded women from science-related fields, collaboration networks, and prestigious leadership positions (West et al., 2013; Frances et al., 2020; Madzima and MacIntosh, 2021; Lerman et al., 2022), and progress toward a gender-balanced research environment has been painfully slow. Despite substantial and meaningful scientific contributions by women throughout history, gender biases persist in hiring, funding decisions, and citation rates (Larivière et al., 2013; Fox et al., 2016; Bonham and Stefan, 2017; Holman et al., 2018; Witteman et al., 2019; Frances et al., 2020; Wapman et al., 2022). These factors, in addition to more subtle biases, contribute to the widespread underrepresentation of women in science.

In order to create a more equitable and inclusive discipline, gender equality must be promoted, stereotypes defeated, and girls and women should be encouraged to participate in research and other scientific activities. This Research Topic, “Women in Biotechnology”, aims to do just that–to promote the work of women scientists across the globe in plant biotechnology. Despite the importance of this topic and the undeniable talent of women scientists, very few articles have been submitted to this Research Topic. Furthermore, some of the submissions received were led by male authors and therefore excluded. As a result, the final collection contains only four articles. While it is difficult to determine the reason behind the low submission number, we speculate that it is a symptom of the overall underrepresentation of women in science. Alternatively, it is possible that some women authors preferred to publish in subject-specific collections, journals, or other topics that are not directly related to their gender identity. Still, the four articles included in this Research Topic highlight the talent, diversity, and ingenuity of women scientists.

The articles in this Research Topic fall into two distinct categories. The first two articles describe transgenic manipulations to overexpress and silence genes of interest, while the second two articles describe methodological advances that increase the efficiency of transformation protocols, a major bottleneck in plant biotechnology.




Transgene expression

The papers by Kopertekh and Reichardt and Kiełbowicz‐Matuk et al. describe important phenotypic consequences of transgenic manipulations on agronomically relevant traits, including biomass, flowering time, and stress tolerance. Kopertekh and Reichardt show that the transient expression of a cell cycle regulatory gene (At-CDC27a) leads to enlarged cells, increased protein accumulation, and overall elevated biomass in Nicotiana benthamiana. Kiełbowicz‐Matuk et al. have overexpressed and also silenced a clock-controlled gene encoding a B-box protein (StBBX24) in Solanum tuberosum. They show that silenced lines flowered earlier than wild-type plants, while overexpressing plants did not flower at all. Overexpressing lines also exhibited substantial modifications to the expression of downstream genes in flowering pathways, while silenced lines showed a reduction in salt tolerance, lower antioxidant activity, and decreased Na+ transporter expression. Both of these studies are exciting success stories of single-gene work with important downstream consequences for traits with agronomic value. Work in this area has promising applications for improving food security, sustainability, and agronomic resilience.





Methodological advances

The second set of papers by Wang et al. and Monroy-Borrego and Steinmetz provide useful methodological advances that can be used to accelerate plant transformation. Wang et al. describe a new protocol to transform wheat via particle bombardment. They present a carefully optimized methodology along with detailed instructions for performing particle bombardment on wheat. They also include customized recommendations and troubleshooting advice. Monroy-Borrego and Steinmetz describe three methods (mechanical, foliar spray, and petiole and stem injection) for initiating tobacco mosaic virus infection in Nicotiana benthamiana. Each of these three methods offers different advantages – mechanical application is highly reproducible, foliar spray is scalable in agricultural settings, and syringe inoculation is aseptic and may therefore be suitable for the pharmaceutical industry. Plant transformation is a major bottleneck in plant biotechnology, and the improved approaches presented in these two studies could help advance the field and overcome current roadblocks.





Conclusion

Women are doing excellent work across biotechnology, from validating important genes to developing improved tools and techniques. However, they may not be gaining the recognition or promotion their men counterparts enjoy. As indicated above, in the plant sciences alone, a considerable majority of articles are authored by men, who receive more citations and generally have access to increased funding opportunities compared to their women counterparts. Considerable and active efforts to engage with and highlight women in science are important steps toward increasing equity in the field of plant biotechnology.
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