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Editorial on the Research Topic 


The complement system in autoimmunity


Complement is a major effector mechanism of the innate immune system and also augments adaptive immune responses. The complement system comprises more than 30 proteins in plasma and on cell surfaces and can be activated via the classical, alternative, and lectin pathways. This article collection reviewed important contributions and highlighted novel roles of complement and its activation in various immune-mediated conditions. Several major themes emerged including: (i) levels of complement may predict disease course, suggesting complement may also serve as a therapeutic target, (ii) polymorphisms in complement genes may influence disease risk, and (iii) complement may have a pathogenic role in unexpected immune-mediated conditions like interstitial cystitis and Leydig cell senescence that warrants further study.

Traditionally, complement activation was known to occur extracellularly and defend against pathogens systemically. With increase in our understanding, it has become evident that complement activation also occurs intracellularly, affecting every organ from brain to the urinary bladder. The complement system and inflammasomes link both adaptive and innate immune systems and are involved in autoimmunity (1–5). Complement stimulates secretion of IL-1β that is often elevated in autoimmunity (6) via the NLRP3 inflammasome. Studies by Kiran et al. suggest that inflammasome inhibition alleviates disease pathology by suppressing adaptive immune cells in interstitial cystitis, a condition with significantly depleted C4 levels (7) and associated with autoimmune disease.

Li et al. also showed a potential surprising contribution of complement activation in Leydig cell senescence during an inflammatory state. Li et al. demonstrated that Leydig cell senescence occurred in the chronic inflammatory environment of a murine model of experimental autoimmune orchitis (EAO). Leydig cell senescence, in turn, antagonized androgen synthesis. Leydig cells were analyzed by high throughput scRNA-seq, and complement proteins and membrane-bound complement regulatory proteins were found to be prominently expressed in testicular Leydig cells undergoing senescence and negatively correlated with androgen synthesis.

Fully understanding the role of the complement system in immune-mediated disorders may provide insight into complement as a therapeutic target in the future. Kimoto et al. provided a nice review of the contribution of the alternative complement pathway in the pathogenesis of anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV) and therapeutic perspectives on AAV from basic to clinical studies. They also summarized clinical trials on avacopan (CCX168), a C5a receptor (C5aR) antagonist, to control the disease and reduce the side effects of corticosteroids. Their review helps readers understand a success story of how the contribution of the alternative complement pathway in AAV was unveiled from mouse models to humans, leading to the development of a novel therapeutic option as a great example of a so-called “from bench to bedside” approach.

Fujita et al. demonstrated a relationship between the existence of hypocomplementemia at diagnosis of immunoglobulin G (IgG) 4-related disease (IgG4-RD), clinical manifestations, and laboratory data. Furthermore, the authors revealed a more frequent relapse after remission of the disease in patients with hypocomplementemia. This study suggests the difference in the pathogenesis of IgG4-RD between patients with and without hypocomplementemia. Considering elevated levels of C5a in IgG4-RD by a previous report in conjunction with this study (8), IgG4-RD might be a candidate disease in which a medication targeting complement, including avacopan, is expected to be beneficial.

Another condition where complement has recently been implicated and may serve as a therapeutic target is multiple sclerosis (MS) (9). In this issue, Linzey et al. showed that in MS, the disease pathology is modulated by the classical pathway in the progressive model, and by the alternative pathway in the relapsing encephalomyelitis model. It is critical to gain a comprehensive insight into the contributions of the complement system in MS to define effective therapies in each setting.

Immune complex deposition and activation of complement via the classical pathway are well-known contributors in immune-complex proliferative glomerulonephritis (GN) (10). Alternative complement pathway activation may also augment tissue injury in GN (11). Gouda et al. performed targeted next-generation DNA sequencing on genes encoding proteins involved in complement regulation including complement factor H (CFH) and membrane cofactor protein (MCP). They identified genetic variants in CFH and MCP genes in Egyptian patients with immune-complex proliferative glomerulonephritis (GN) including lupus nephritis and post-infectious GN (PIGN). Further study is needed to determine the functional and clinical implications of these variants.

Activation of the alternative complement pathway is also thought to have an important role in IgA nephropathy (IgAN) (12). Given that complement factor B (CFB) is an initial factor in alternative complement pathway activation, Shi et al. studied whether variants in the CFB gene confer susceptibility to IgAN in Han Chinese. They identified a CFB genetic variant associated with less alternative complement pathway activation in IgAN and conferred low risk of IgAN.

Lastly, we would like to thank the reviewers for their time and valuable assessments. This important collection of articles on the Research Topic “The Complement System in Autoimmunity” would not be possible without their contributions.


Author contributions

EW, JA, SF planned, wrote, and revised the editorial manuscript. All authors contributed to the article and approved the submitted version.



Funding

EW work was supported by the National Center for Advancing Translational Sciences, National Institutes of Health, through Grant KL2TR002490. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH.



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

1. Arbore, G, West, EE, Spolski, R, Robertson, AAB, Klos, A, Rheinheimer, C, et al. T Helper 1 immunity requires complement-driven NLRP3 inflammasome activity in CD4+ T cells. Science (2016) 352(6292):aad1210. doi: 10.1126/science.aad1210

2. Lo, MW, and Woodruff, TM. Complement: Bridging the innate and adaptive immune systems in sterile inflammation. J Leukoc Biol (2020) 108(1):339–51. doi: 10.1002/JLB.3MIR0220-270R

3. Dunkelberger, JR, and Song, WC. Complement and its role in innate and adaptive immune responses. Cell Res (2010) 20(1):34–50. doi: 10.1038/cr.2009.139

4. Arbore, G, and Kemper, C. A novel “complement-metabolism-inflammasome axis” as a key regulator of immune cell effector function. Eur J Immunol (2016) 46(7):1563–73. doi: 10.1002/eji.201546131

5. Triantafilou, K, Hughes, TR, Triantafilou, M, and Morgan, BP. The complement membrane attack complex triggers intracellular Ca2+ fluxes leading to NLRP3 inflammasome activation. J Cell Sci (2013) 126:2903–13. doi: 10.1242/jcs.124388

6. Zhao, R, Zhou, H, and Su, SB. A critical role for interleukin-1beta in the progression of autoimmune diseases. Int Immunopharmacol (2013) 17(3):658–69. doi: 10.1016/j.intimp.2013.08.012

7. Mattila, J, Harmoinen, A, and Hallstrom, O. Serum immunoglobulin and complement alterations in interstitial cystitis. Eur Urol (1983) 9(6):350–2. doi: 10.1159/000474122

8. Fukui, S, Fujita, Y, Origuchi, T, Maeda, T, and Kawakami, A. Serum complement factor C5a in IgG4-related disease. Ann Rheum Dis (2019) 78(7):65. doi: 10.1136/annrheumdis-2018-213705

9. Tatomir, A, Talpos-Caia, A, Anselmo, F, Kruszewski, AM, Boodhoo, D, Rus, V, et al. The complement system as a biomarker of disease activity and response to treatment in multiple sclerosis. Immunol Res (2017) 65(6):1103–9. doi: 10.1007/s12026-017-8961-8

10. Poppelaars, F, and Thurman, JM. Complement-mediated kidney diseases. Mol Immunol (2020) 128:175–87. doi: 10.1016/j.molimm.2020.10.015

11. Łukawska, E, Polcyn-Adamczak, M, and Niemir, ZI. The role of the alternative pathway of complement activation in glomulerular diseases. Clin Exp Med (2018) 18(3):297–318. doi: 10.1007/s10238-018-0491-8

12. Tortajada, A, Gutierrez, E, Pickering, MC, Praga Terente, M, and Medjeral-Thomas, N. The role of complement in IgA nephropathy. Mol Immunol (2019) 114:123–32. doi: 10.1016/j.molimm.2019.07.017



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 © 2022 Wu, Alexander and Fukui. 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 Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: The complement system in autoimmunity

      

        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/fimmu.2022.1085525_cover.jpg
& frontiers | Frontiers in Immunology






OEBPS/Images/crossmark.jpg
©

2

i

|





