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Editorial on the Research Topic


Rising stars in bacteria and host: 2022


Identifying and supporting future research leaders in Bacteria and Host is essential for ensuring tomorrow’s innovations are driven by cutting-edge research. This Research Topic features the work of some early-career researchers who are making significant contributions to the field. The goal is to highlight their work and showcase their potential to address pressing challenges related to this important Research Topic.

The human microbiome is rich and diverse, comprising large bacterial populations, it also includes low abundant non-bacterial organisms (de Cena et al., 2021). Studying how bacteria and hosts interact is essential for understanding important aspects of human health, disease, and the environment. Human-associated microorganisms play a vital role in human health, helping to digest food, fight off infection, and regulate the immune system (Zaura et al., 2009; Consortium, H. M. P., 2012; Zaura et al., 2014; Ranjan et al., 2018). However, when there is a disruption in the balance of the human microbiota – namely dysbiosis – it interferes with the harmonious relationship and paves the way for the emergence of various diseases in the host.

Research on bacteria-host interactions is a complex and challenging field. It often requires expertise from a variety of disciplines, including clinical medicine, microbiology, and bioinformatics. Bridging the communication gap through interdisciplinary collaborations has the potential to unlock novel insights into disease mechanisms. This Research Topic showcases work that incorporated molecular techniques and animal models in bacteria-host research, which significantly broadens our understanding on how to maintain homeostasis.

A well-documented breakdown of the bacteria-host partnership is periodontitis (Marcenes et al., 2013). This is an inflammatory disease caused by a dysbiotic subgingival microbiome, frequently leading to tooth loss and all the consequences of it, such as worsened nutrition and metabolic levels, and poor quality of life. Fan et al. focused on understanding the host response to Porphyromonas gingivalis, a periodontitis-associated bacteria. They highlighted the significance of sialidase in the virulence of P. gingivalis. They found that deficiency in sialidase made it easier for macrophages to recognize the bacterium. Additionally, they discuss that the lack of sialidase results in reduced fimbria and gingipain activity, as well as a decrease in the protective capsule layer that often helps P. gingivalis evade immune clearance. These findings shed light on the importance of characterizing bacterial pathogenicity and its mechanisms for evading the host immune response.

The study by Peng et al. investigated the changes in the microbiota in different intestinal segments of mice with sepsis. The authors found that there was a significant decrease in the abundance of beneficial bacteria, such as Lactobacillus and Bifidobacterium, in the cecum and colon of mice with sepsis. They also found an increase in the abundance of potentially harmful bacteria, such as Bacteroides and Proteobacteria. These changes in the microbiota were associated with increased intestinal permeability and inflammation. These findings may help explain a heightened risk of sepsis-related complications, such as multi-organ failure, in patients with sepsis. Therefore targeting the microbiota may be a potential therapeutic strategy for preventing or treating sepsis.

When homeostasis of the microbial community and host is broken down, it may be reestablished through microbiome modulation strategies. As an example, studies on probiotic and immunomodulation effects of several strains have garnered considerable attention in recent years. Probiotics are live microorganisms that can confer health benefits to the host. These beneficial bacteria can play a crucial role in maintaining a balanced microbiota and promoting health. Numerous studies have demonstrated the potential of probiotics in managing various gastrointestinal conditions, such as diarrhea, irritable bowel syndrome, and inflammatory bowel disease (Seminario-Amez et al., 2017). Additionally, probiotics have shown promising results in supporting immune function, reducing the risk of respiratory infections, and even improving mental health outcomes (Dolan et al., 2016; Shahbazi et al., 2020). As the scientific understanding of the human microbiome and its interaction with the host continues to expand, the integration of probiotics into clinical practice holds significant promise for optimizing patient outcomes and improving overall health. Huang et al. combined in vitro and in vivo experiments, as well as genomic analysis to demonstrate that Limosilactobacillus reuteri RGW1 isolated from calf feces has the capacity to biosynthesize L-lysine, folate, cobalamin, reuterin and hydrogen peroxide. The results of this study suggest that L. reuteri RGW1 could be a potential probiotic for use in animals. It was shown capable of modulating the immune system by increasing the production of Th1 and Th2 cytokines, and reducing pro-inflammatory cytokines, therefore reducing intestinal inflammation. Further studies are needed to confirm these findings and to investigate its potential benefits of in humans.

Another study (First et al.) investigated the possible host immunomodulatory mechanisms that can be exploited to promote clearance of pathogens such as Bordetella app. from the lower respiratory tract. Bordetella spp. are respiratory pathogens that can cause whooping cough, parapertussis, and bronchiolitis. These pathogens are able to colonize and persist in the lower respiratory tract by manipulating the host’s VIP/VPAC2 signaling pathway. The type 3 secretion system (T3SS) is a virulence factor that Bordetella spp. use to deliver effector proteins into host cells. These effector proteins interfere with the function of VIP/VPAC2 receptors, which leads to increased mucus production, inflammation, and impaired clearance of bacteria from the lungs.

This study provides new insights into bacteria-host crosstalk that could provide a target for the future treatment for whooping cough as well as other infectious diseases caused primarily by persistent mucosal infections.

In this Research Topic, papers investigated the host-microbiome interactions and integrated several methods to study the context of health and disease. We believe this Research Topic will be a valuable resource to the scientific community and to those who are interested in the future of Bacteria and Host. The Research Topic showcases 4 papers that describe survival mechanisms of bacteria and their impact on the host and environment. The authors of these papers use cutting-edge approaches to gain new insights into the complex interactions between bacteria and their hosts. This research has the potential to improve our understanding of bacterial diseases and lead to the development of new and effective treatments. We hope that it will inspire others to pursue research in this field and help to accelerate the pace of discovery.




Author contributions

ND-T and TD contributed to the conception of the work; drafted the manuscript and revised it critically; approved the content and agreed to be accountable for all aspects of the work.





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.





References

 Consortium, H. M. P. (2012). Structure, function and diversity of the healthy human microbiome. Nature 486 (7402), 207–214. doi: 10.1038/nature11209 

 de Cena, J. A., Zhang, J., Deng, D., Dame-Teixeira, N., and Do, T. (2021). “Low-abundant microorganisms: the human microbiome’s dark matter, a scoping review. Front. Cell Infect. Microbiol. 11, 689197. doi: 10.3389/fcimb.2021.689197

 Dolan, K. E., Finley, H. J., Burns, C. M., Gasta, M. G., Gossard, C. M., Parker, E. C., et al. (2016). “Probiotics and disease: a comprehensive summary-part 1, mental and neurological health”. Integr. Med. (Encinitas) 15 (5), 46–58.

 Marcenes, W., Kassebaum, N. J., Bernabe, E., Flaxman, A., Naghavi, M., Lopez, A., et al. (2013). “Global burden of oral conditions in 1990-2010: a systematic analysis”. J. Dent. Res. 92 (7), 592–597. doi: 10.1177/0022034513490168

 Ranjan, R., Rani, A., Finn, P. W., and Perkins, D. L. (2018). “Multiomic strategies reveal diversity and important functional aspects of human gut microbiome”. BioMed. Res. Int. 2018, 6074918. doi: 10.1155/2018/6074918

 Seminario-Amez, M., Lopez-Lopez, J., Estrugo-Devesa, A., Ayuso-Montero, R., and Jane-Salas, E. (2017). “Probiotics and oral health: a systematic review”. Med. Oral. Patol. Oral. Cir. Bucal. 22 (3), e282–e288. doi: 10.4317/medoral.21494

 Shahbazi, R., Yasavoli-Sharahi, H., Alsadi, N., Ismail, N., and Matar, C. (2020). “Probiotics in treatment of viral respiratory infections and neuroinflammatory disorders”. Molecules 25 (21), 4891. doi: 10.3390/molecules25214891

 Zaura, E., Keijser, B. J., Huse, S. M., and Crielaard, W. (2009). Defining the healthy “core microbiome” of oral microbial communities. BMC Microbiol. 9, 259. doi: 10.1186/1471-2180-9-259

 Zaura, E., Nicu, E. A., Krom, B. P., and Keijser, B. J. (2014). “Acquiring and maintaining a normal oral microbiome: current perspective”. Front. Cell Infect. Microbiol. 4, 85. doi: 10.3389/fcimb.2014.00085




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.

Copyright © 2023 Dame-Teixeira and Do. 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.


OEBPS/Images/logo.jpg
’ frontiers ’ Frontiers in Cellular and Infection Microbiology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Rising stars in bacteria and host: 2022

      

        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fcimb.2023.1240952_cover.jpg
& frontiers | Frontiers in Bird Science






