

[image: image1]
Editorial: The Role of HMGB1 in Immunity












	
	EDITORIAL
published: 09 September 2020
doi: 10.3389/fimmu.2020.594253






[image: image2]

Editorial: The Role of HMGB1 in Immunity

Myoungsun Son1,2, Betty Diamond1,2 and Jeon-Soo Shin3,4,5*


1Center for Autoimmune Musculoskeletal and Hematopoietic Diseases, Institute of Molecular Medicine, The Feinstein Institutes for Medical Research, Manhasset, NY, United States

2Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, Hempstead, NY, United States

3Department of Microbiology, Yonsei University College of Medicine, Seoul, South Korea

4Institute for Immunology and Immunological Diseases, Yonsei University College of Medicine, Seoul, South Korea

5Center for Nanomedicine, Institute for Basic Science, Yonsei University, Seoul, South Korea

Edited and reviewed by:
Pietro Ghezzi, Brighton and Sussex Medical School, United Kingdom

*Correspondence: Jeon-Soo Shin, jsshin6203@yuhs.ac

Specialty section: This article was submitted to Inflammation, a section of the journal Frontiers in Immunology

Received: 12 August 2020
 Accepted: 13 August 2020
 Published: 09 September 2020

Citation: Son M, Diamond B and Shin J-S (2020) Editorial: The Role of HMGB1 in Immunity. Front. Immunol. 11:594253. doi: 10.3389/fimmu.2020.594253



Keywords: HMGB1, secretion, inflammation, sepsis, cancer, immune function, potential therapeutics


Editorial on the Research Topic
 The Role of HMGB1 in Immunity



High mobility group box 1 (HMGB1) is an evolutionarily conserved nuclear protein that can be released by almost all cell types. Scientists have uncovered a variety of molecular mechanisms by which HMGB1 in both immune and non-immune cells modulates the nature and magnitude of immune responses (1–3). In recent years, HMGB1-targeted therapies have been exploited in multiple preclinical studies of inflammatory conditions and there is robust clinical evidence for HMGB1 levels as a potential biomarker for early prediction or progression of various diseases. However, it is not presently possible to specifically target HMGB1 in any clinical setting. A significant obstacle to developing therapeutics lies in gaps in knowledge of the post-translational modification of HMGB1 as well as the timing and type of microenvironments to which HMGB1 is exposed.

This Research Topic provides a comprehensive overview of current understanding of the contribution of HMGB1 to various diseases and HMGB1 specific therapeutics. Nine articles are included: five original articles, three review articles, and one mini-review. The authors invited the scientific contributors to this collection based on their unique and pioneering discoveries on the role of HMGB1 in physiological and pathological conditions including: (i) HMGB1-related immune functions (ii) Post-translational modification and secretion mechanisms of HMGB1 (iii) Molecular pathways activated by HMGB1 in acute lung injury, lupus, cancers, and other diseases (iv) Agents to modulate HMGB1 function.


HMGB1-RELATED IMMUNE FUNCTIONS

While many researchers have focused on HMGB1 as an inflammatory mediator that prolongs various inflammatory diseases, another aspect of HMGB1, which is related to its role in tissue healing and regeneration, is being highlighted (4, 5). Yamashiro et al. describe the potential tolerogenic role of HMGB1 in periodontal disease progress, including the cause of inflammation and, conversely, regeneration of periodontal tissue. Further studies are needed regarding HMGB1 isoforms and their receptors that play major roles in the oral cavity to open up opportunities for therapeutics.

Serum HMGB1 is elevated in systemic lupus erythematosus (SLE) patients, and it correlates with disease activity (6). There are several preclinical studies of HMGB1-specific antagonists in experimental lupus models showing inconsistent results. Liu et al. provide a mini-review about the role of HMGB1 in SLE disease phenotypes and a novel agent forcing anti-inflammatory macrophages polarization.

In the tumor microenvironment, HMGB1 has a protective role in cancer immunity during the early stage of disease. In contrast, sustained HMGB1 recruits immunosuppressive myeloid-derived suppressor cells and regulatory T cells during tumor progression (7). Soloff et al. provide insight into how HMGB1 impacts the microenvironment of malignant pleural effusions (MPEs). The level of HMGB1 was inversely correlated to the diversity of γδ T cells in MPE. The authors suggest some novel therapeutic strategies for targeted HMGB1-neutralization and its usage in pleural effusions.



POST-TRANSLATIONAL MODIFICATION AND SECRETION MECHANISMS OF HMGB1

The dynamics of HMGB1 oxidation in health and disease are unknown. Ferrara et al. confirmed our understanding of functions of HMGB1 redox isoforms using novel applications of in vivo-based assay. They demonstrate that the redox state of HMGB1 is controlled at both tissue and cell levels, suggesting that HMGB1 oxidation is a spatially regulated process. Kwak et al. provide an overview of the protein secretion mechanisms. The authors highlight the importance of multiple post-translational modifications and the redox biology of HMGB1, focusing on the vital role of HMGB1 oxidation in its secretion.



MOLECULAR PATHWAYS BY HMGB1 IN HUMAN DISEASES

Sepsis is a life-threatening inflammatory condition with no known cure. HMGB1 is a critical mediator of acute and chronic inflammation in sepsis caused by endotoxin (8). Li W. et al. assess a novel mechanism through which hepatocytes secrete HMGB1 following LPS stimulation that is relevant to sepsis pathogenesis and inflammatory diseases of the liver. The cytoplasmic translocation and later release of HMGB1 from hepatocytes are mediated by a TLR4, Caspase-11, and Gasdermin D-dependent mechanism. HMGB1 is secreted in exosomes. Kim et al. demonstrate the anti-inflammatory effect of sulfatide in suppressing the secretion of HMGB1 and disrupting lipid rafts following LPS stimulation. They suggest that sulfatide is a potential therapeutic agent against sepsis. Li R. et al. explore how HMGB1/PI3K/Akt/mTOR signaling participates in acute lung injury and acute respiratory distress syndrome which are characterized by persistent hypoxemia, disruption of the alveolar-capillary barrier, and widespread inflammation in the lung.



AGENTS TO MODULATE HMGB1 FUNCTION

As mentioned above, HMGB1 antagonists have achieved therapeutic success in a broad set of preclinical inflammatory disease animal models. Yang et al. summarize recent advances in the understanding of HMGB1 as a pro-inflammatory molecule.

Collectively, these articles provide information for other researchers in the field that will eventually help develop novel therapeutic approaches to regulate the function of HMGB1 for the benefit of patients. The next step should be to translate these preclinical studies into clinical settings. Many inflammatory diseases, including the current pandemic COVID-19, are characterized by increased circulating HMGB1 levels (9). HMGB1 possibly plays a role in the increased risk for severe outcomes in COVID-19 patients with inflammatory comorbidities. Overall, HMGB1 is relevant in many diseases and research on HMGB1 can benefit all fields of medicine.



AUTHOR CONTRIBUTIONS

MS wrote the manuscript. BD and J-SS contributed to the elaboration of the manuscript. All authors have approved it for publication.



FUNDING

This work was supported by grants from the National Institute of Allergy and Infectious Diseases of the National Institutes of Health [R01AI135063 (MS) and P01AI02852 (BD)], the National Research Foundation (NRF) of Korea (2017R1A2B3006704, 2019R1A6A1A03032869), the Research Center Program of Institute for Basic Science (IBS) in Korea (IBS-R026-D1), and the Brain Korea 21 PLUS Project for Medical Science (J-SS).



ACKNOWLEDGMENTS

We thank all the authors and contributors who have participated and reviewers for their insightful comments, which made the publication of this Research Topic possible.



REFERENCES

 1. Andersson U, Tracey KJ. Molecular basis of applied biological therapeutics. J Intern Med. (2011) 269:2–7. doi: 10.1111/j.1365-2796.2010.02320.x

 2. Baxevanis AD, Landsman D. The HMG-1 box protein family: classification and functional relationships. Nucleic Acids Res. (1995) 23:1604–13. doi: 10.1093/nar/23.9.1604

 3. Lotze MT, Tracey KJ. High-mobility group box 1 protein (HMGB1): nuclear weapon in the immune arsenal. Nat Rev Immunol. (2005) 5:331–42. doi: 10.1038/nri1594

 4. Bianchi ME, Crippa MP, Manfredi AA, Mezzapelle R, Rovere Querini P, Venereau E. High-mobility group box 1 protein orchestrates responses to tissue damage via inflammation, innate and adaptive immunity, and tissue repair. Immunol Rev. (2017) 280:74–82. doi: 10.1111/imr.12601

 5. Venereau E, Ceriotti C, Bianchi ME. DAMPs from cell death to new life. Front Immunol. (2015) 6:422. doi: 10.3389/fimmu.2015.00422

 6. Magna M, Pisetsky DS. The role of HMGB1 in the pathogenesis of inflammatory and autoimmune diseases. Mol Med. (2014) 20:138–46. doi: 10.2119/molmed.2013.00164

 7. Fleming V, Hu X, Weber R, Nagibin V, Groth C, Altevogt P, et al. Targeting myeloid-derived suppressor cells to bypass tumor-induced immunosuppression. Front Immunol. (2018) 9:398. doi: 10.3389/fimmu.2018.00398

 8. Wang H, Bloom O, Zhang M, Vishnubhakat JM, Ombrellino M, Che J, et al. HMG-1 as a late mediator of endotoxin lethality in mice. Science. (1999) 285:248–51. doi: 10.1126/science.285.5425.248

 9. Andersson U, Ottestad W, Tracey KJ. Extracellular HMGB1: a therapeutic target in severe pulmonary inflammation including COVID-19? Mol Med. (2020) 26:42. doi: 10.1186/s10020-020-00172-4

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.

Copyright © 2020 Son, Diamond and Shin. 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
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: The Role of HMGB1 in Immunity



		HMGB1-related Immune Functions



		Post-Translational Modification and Secretion Mechanisms of HMGB1



		Molecular Pathways by HMGB1 in Human Diseases



		Agents to Modulate HMGB1 Function



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/cover.jpg
’ frontiers
in Immunology

Editorial: The Role of HMGB1 in
Immunity





OPS/images/logo.jpg
, frontiers
in Immunology





