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Editorial on the Research Topic 


Community series in epigenetics of the immune component of inflammation-volume II


Epigenetics is also known as pseudogenetics or postgenetics, and explores heritable changes in gene expression or cell phenotype through certain mechanisms, without changes in the DNA sequence in biology and specific genetics (1, 2). Inflammation is a basic pathological process that occurs in living tissues with a vascular system in response to the stimulation of various damage factors (3–6). It is well-known that inflammation is mediated by a variety of immune components (including complements, cytokines, chemokines, transcriptional factors, pattern recognition receptors, etc.) secreted or expressed by immune/non-immune cells (2). Mounting evidence supports that epigenetic modifications are associated with the occurrence, development, and resolution of inflammation via remodeling immune/non-immune cells and the microenvironment (5, 6), thus promoting or repressing the progression of many inflammatory diseases such as diabetes (7–9), rheumatoid arthritis (RA) (10, 11), asthma (12, 13), fatty liver diseases (14, 15), and cancer (16–18). Mechanically, inflammation can induce changes in the epigenetic landscape in an inflammatory microenvironment (6, 19), and epigenetic modifications can in turn maintain and promote the development of inflammation by regulating the expression of various immune components (20, 21). With studies on the development of epigenetic modifications in inflammation and with rapid research progress on mechanisms and drug discovery, some star targets (lysine-specific demethylases (22, 23), BRD4 (16, 17, 24), EZH2-EED protein-protein interaction (25, 26), and HDACs (27)) have been used in the diagnosis or treatment of inflammatory diseases in cellulo and in vivo. Therefore, investigating the functions of epigenetic immune components in inflammatory diseases not only helps reveal the molecular mechanism of a variety of inflammatory diseases, but also develop novel theranostical strategies against these diseases.

This Volume II Research Topic continually collected excellent works on the “Epigenetics of the Immune Component of Inflammation,” and a total of 9 articles from 77 authors were accepted, which demonstrates the great interest in this Research Topic in this field, deepens the understanding of epigenetic regulation in immune diseases and inflammation responses, and highlights the clinical significance of epigenetic regulation and inflammatory immune components in disease theranostics. This Research Topic can be roughly divided into the following three subtopics.




Genome modifications

Genome modifications mediate the progression of inflammatory diseases by modulating the expression of related inflammatory genes (28). In our Research Topic, Lagosz-Cwik et al. found that the DNA methyltransferase (DNMT) inhibitor decitabine could suppress the proliferation of gingival fibroblasts (GFs) and induce necrotic cell death via reducing genome methylation. RNA sequencing showed that decitabine raised chemokines CCL-5, -8, -13, and -20, IL-1A, -18, -33, CSF3, the matrix metalloproteinases MMP-1, -9, and -13, and intercellular adhesion molecule-1 (ICAM-1), and reduced genes mediated collagen fibril and extracellular matrix organization, which suggests that DNMT inhibitors are potential agents against periodontitis pathogenesis. However, the potential cytotoxicity of DNMT inhibitors is a non-negligible challenge for their clinical applications. Jiang et al. explored the methylation level of Homeodomain-interacting protein kinase 3 (HIPK3) in blood using a sample database including 235 RA patients, 30 osteoarthritis (OA) patients, and 30 matched healthy controls. The results revealed that all 7 CpG islands are hypomethylated in RA patients compared with OA and healthy individuals. The 33286785 CpG displays the highest predictive power (AUC=0.829) against RA, and the prediction model could be further improved by combining HIPK3 with clinical index rheumatoid factors (RF+) and anti-citrullinated protein antibodies (ACPA−). Moreover, the study also found that the methylated HIPK3 levels are negatively correlated with C-reactive protein (CRP), suggesting that the blood methylation level of HIPK3 holds potential as a clinical diagnostic biomarker and indicator for CRP in RA. Shan et al. summarized the latest application advancements of the gamma-aminobutyric acid (GABA)ergic system (mainly consisting of GABA, GABA transporter, and GABA-related receptors) in RA theranostics, which provides an insight into the potential theoretical guidance and clinical choices for RA therapy. Zheng et al. summed up the functions of serine protease granzymes (Gzms) in RA pathogenesis and showed that these enzymes are potential targets for diagnosis and therapy for RA. Natoli et al. found that the DNA methylation profiles in CD4+ T-cells could discriminate the disease status of healthy controls, skin psoriasis, and psoriatic arthritis, which suggests that DNA methylation imprints may be used to determine the degree and grade of psoriasis, and thus to help carry out individualized therapeutic strategies accordingly. Sapienza et al. revealed the distinction in the DNA methylation profiles of diabetes patients who eventually developed end-stage renal disease (ESRD) and without diabetic nephropathy (DN) (29) and Wang et al. showed that this profile could be used to discriminate diabetes with ESRD and without DN. Zhang et al. described the immunoregulatory and metabolic roles and action mechanisms of genome methylation modification in the progression of metabolic-associated fatty liver disease (MAFLD), which provides references for the diagnosis and treatment of MAFLD via targeting nucleotide methylation. Xue et al. found that 8-oxoguanine DNA glycosylase1 (OGG1) inhibition or ablation enhances the antiviral activity of epithelial cells toward infection of human respiratory syncytial virus (RSV) in vitro and in vivo. Further study revealed that OGG1 recognizes 8-oxoGua in the vicinity of interferon response elements (IRF) within the IFN‐λ promoter, and thus reduces the DNA occupancy of NF-κB/RelA and IRFs by promoting the interaction between the NF-κB homodimer p50 and p50 in guanine islets (5’-GGG-3’) in the IFN‐λ promoter, which reduces IFN‐λ production, increases viral load and neutrophilia, and finally aggravates viral infection and immunopathology in mice. This finding indicates that OGG1 is a potential target for eliminating pulmonary viral infections in clinical settings.





Post-transcriptional modifications

Post-transcriptional modification refers to the various changes and alterations of RNA molecules after transcription from DNA (30). Post-transcriptional modifications including microRNA, lncRNA, tRNA, m6A modifications, etc. mediate various inflammatory diseases by modulating multiple immune components. Wang et al. systematically summarized the dysregulation of the miRNAs miR-183/96/182 cluster (miR-183C) in many autoimmune disorders, such as systemic multiple sclerosis, ocular autoimmune diseases, and lupus erythematosus, and highlighted the potential of miR-183C as targets for diagnosis markers and therapy against these autoimmune diseases. Wang et al. described the functions and mechanisms of non-coding RNAs including microRNAs, lncRNAs and m6A modifications in symptoms of podocytopathies, which provide a theoretical basis and target selection for the diagnosis and treatment of DN.





Post-translational modifications

Post-translational modifications are also crucial epigenetic modes involved in accurately orchestrating a variety of inflammatory processes via writing, reading, and erasing marks of specific amino acid residues within proteins (31). Wang et al. showed that histone acetylation/de-acetylation modification in podocytopathy contributes to protecting from DN progression, which is a potential target for DN therapy.





Author contributions

Y-JL: Investigation, Writing – original draft. H-JZ: Conceptualization, Resources, Validation, Writing – review & editing. HW: Conceptualization, Investigation, Resources, Validation, Writing – review & editing. C-MC: Conceptualization, Formal Analysis, Resources, Validation, Writing – review & editing. G-JY: Conceptualization, Supervision, Writing – original draft, Writing – review & editing.





Funding

This work is supported by the National Natural Science Foundation of China (31972821), the General Scientific Research Project of Education of Zhejiang Province (422204123), and the Starting Research Fund of Ningbo University (422210113). The National Natural Science Foundation of China (No. 82204482), the Guangdong Basic and Applied Basic Research Foundation (China) (No. 2021A1515012520), Young Elite Scientists Sponsorship Program by CACM (China) (No. 2021-QNRC2-B22), Guangzhou Basic and Applied Basic Research Foundation (China) (2023A03J0616), Key Laboratory of Prevention, Diagnosis and Therapy of Upper Gastrointestinal Cancer of Zhejiang Province (2022SXHD0003), the Science and Technology Development Fund, Macau S.A.R (FDCT)(0071/2021/A).




Acknowledgments

I would like to extend my sincere thanks to the guest editorial team and all the reviewers who participated in the handling of this topic. At the same time, I would like to express my sincere thanks to the authors who contributed excellent works to this Research Topic.





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. Bagert, JD, and Muir, TW. Molecular epigenetics: Chemical biology tools come of age. Annu Rev Biochem (2021) 90:287–320. doi: 10.1146/annurev–biochem–080120–021109

2. Liu, YJ, Wang, HT, Zhong, HJ, Chong, CM, and Yang, GJ. Editorial: Epigenetics of the immune component of inflammation. Front Immunol (2022) 13:1000836. doi: 10.3389/fimmu.2022.1000836

3. Zindel, J, and Kubes, P. DAMPs, PAMPs, and LAMPs in immunity and sterile inflammation. Annu Rev Pathol (2020) 15:493–518. doi: 10.1146/annurev-pathmechdis-012419-032847

4. Matsuzawa-Ishimoto, Y, Hwang, S, and Cadwell, K. Autophagy and inflammation. Annu Rev Immunol (2018) 36:73–101. doi: 10.1146/annurev-immunol-042617-053253

5. Feehan, KT, and Gilroy, DW. Is resolution the end of inflammation? Trends Mol Med (2019) 25:198–214. doi: 10.1016/j.molmed.2019.01.006

6. Zhang, Q, and Cao, XT. Epigenetic remodeling in innate immunity and inflammation. Annu Rev Immunol (2021) 39:279–311. doi: 10.1146/annurev–immunol–093019–123619

7. Ding, QY, Gao, ZZ, Chen, KY, Zhang, QQ, Hu, SW, and Zhao, LH. Inflammation-related epigenetic modification: The bridge between immune and metabolism in type 2 diabetes. Front Immunol (2022) 13:883410. doi: 10.3389/fimmu.2022.883410

8. Rohm, TV, Meier, DT, Olefsky, JM, and Donath, MY. Inflammation in obesity, diabetes, and related disorders. Immunity (2022) 55:31–55. doi: 10.1016/j.immuni.2021.12.013

9. Tang, S, and Yiu, W. Innate immunity in diabetic kidney disease. Nat Rev Nephrol (2020) 16:206–22. doi: 10.1038/s41581-019-0234-4

10. O’Neil, L, Oliveira, C, Wang, X, Navarrete, M, Barrera-Vargas, A, Merayo-Chalico, J, et al. Neutrophil extracellular trap-associated carbamylation and histones trigger osteoclast formation in rheumatoid arthritis. Ann Rheum Dis (2023) 82:630–8. doi: 10.1136/ard-2022-223568

11. Okamato, Y, Ghosh, T, Okamoto, T, Schuyler, R, Seifert, J, Charry, L, et al. Subjects at-risk for future development of rheumatoid arthritis demonstrate a PAD4-and TLR-dependent enhanced histone H3 citrullination and proinflammatory cytokine production in CD14 monocytes. J Autoimmun (2021) 117:102581. doi: 10.1016/j.jaut.2020.102581

12. Sharma, S, Yang, I, and Schwartz, D. Epigenetic regulation of immune function in asthma. J Allergy Clin Immunol (2022) 150:259–65. doi: 10.1016/j.jaci.2022.06.002

13. Tumes, D, Papadopoulos, M, Endo, Y, Onodera, A, Hirahara, K, and Nakayama, T. Epigenetic regulation of T-helper cell differentiation, memory, and plasticity in allergic asthma. Immunol Rev (2017) 278:8–19. doi: 10.1111/imr.12560

14. Li, XZ, Yuan, BC, Lu, M, Wang, YQ, Ding, N, Liu, CH, et al. The methyltransferase METTL3 negatively regulates nonalcoholic steatohepatitis (NASH) progression. Nat Commun (2021) 12:7213. doi: 10.1038/s41467-021-27539-3

15. Lee, J, Kim, Y, Friso, S, and Choi, SW. Epigenetics in non-alcoholic fatty liver disease. Mol Aspects Med (2017) 54:78–88. doi: 10.1016/j.mam.2016.11.008

16. Yang, GJ, Wang, WH, Lei, PM, Leung, CH, and Ma, DL. A 7–methoxybicoumarin derivative selectively inhibits BRD4 BD2 for anti–melanoma therapy. Int J Biol Macromol (2020) 164:3204–20. doi: 10.1016/j.ijbiomac.2020.08.194

17. Yang, GJ, Song, YQ, Wang, WH, Han, QB, Ma, DL, and Leung, CH. An optimized BRD4 inhibitor effectively eliminates NF–κB–driven triple–negative breast cancer cells. Bioorg Chem (2021) 114:105158. doi: 10.1016/j.bioorg.2021.105158

18. Wang, MN, Xue, JX, Hong, WQ, Chen, SY, and ShI, HS. JMJD family proteins in cancer and inflammation. Signal Transduct Target Ther (2022) 7:304. doi: 10.1038/s41392-022-01145-1

19. Onodera, A, Kiuchi, M, Kokubo, K, and Nakayama, T. Epigenetic regulation of inflammation by CxxC domain–containing proteins. Immunol Rev (2022) 305:137–51. doi: 10.1111/imr.13056

20. Khan, MI, Nur, SM, Adhami, V, and Mukhtar, H. Epigenetic regulation of RNA sensors: Sentinels of immune response. Semin Cancer Biol (2021) . 83:413–21. doi: 10.1016/j.semcancer.2020.12.028

21. Placek, K, Schultze, JL, and Aschenbrenner, AC. Epigenetic reprogramming of immune cells in injury, repair, and resolution. J Clin Invest (2019) 129:2994–3005. doi: 10.1172/JCI124619

22. Yang, GJ, Zhu, MH, Lu, XJ, Liu, YJ, Lu, JF, Leung, CH, et al. The emerging role of KDM5A in human cancer. J Hematol Oncol (2021) 14:30. doi: 10.1186/s13045–021–01041–1

23. Kim, D, Kim, KI, and Baek, SH. Roles of lysine–specific demethylase 1 (LSD1) in homeostasis and diseases. J BioMed Sci (2021) 28:41. doi: 10.1186/s12929–021–00737–3

24. Tang, P, Zhang, J, Liu, J, Chiang, C, and Ouyang, L. Targeting bromodomain and extraterminal proteins for drug discovery: From current progress to technological development. J Med Chem (2021) 64:2419–35. doi: 10.1021/acs.jmedchem.0c01487

25. Zhou, J, Huang, S, Wang, Z, Huang, J, Xu, L, Tang, X, et al. Targeting EZH2 histone methyltransferase activity alleviates experimental intestinal inflammation. Nat Commun (2019) 10:2427. doi: 10.1038/s41467–019–10176–2

26. Cheng, SS, Yang, GJ, Wang, WH, Song, YQ, Ko, CN, Han, QB, et al. Identification of a cytisine-based EED-EZH2 protein-protein interaction inhibitor preventing metastasis in triple-negative breast cancer cells. Acta Materia Med (2022) 1:197–211. doi: 10.15212/AMM–2022–0006

27. Shakespear, MR, Halili, MA, Irvine, KM, Fairlie, DP, and Sweet, MJ. Histone deacetylases as regulators of inflammation and immunity. Trends Immunol (2011) 32:335–43. doi: 10.1016/j.it.2011.04.001

28. Ullman, TA, and Itzkowitz, SH. Intestinal inflammation and cancer. Gastroenterology (2011) 140:1807–16. doi: 10.1053/j.gastro.2011.01.057

29. Sapienza, C, Lee, J, Powell, J, Erinle, O, Yafai, F, Reichert, J, et al. DNA methylation profiling identifies epigenetic differences between diabetes patients with ESRD and diabetes patients without nephropathy. Epigenetics (2011) 6:20–8. doi: 10.4161/epi.6.1.13362

30. Zhao, BS, Roundtree, IA, and He, C. Post-transcriptional gene regulation by mRNA modifications. Nat Rev Mol Cell Biol (2017) 18:31–42. doi: 10.1038/nrm.2016.132

31. Vu, L, Gevaert, K, and De Smet, I. Protein Language: Post-translational modifications talking to each other. Trends Plant Sci (2018) 23:1068–80. doi: 10.1016/j.tplants.2018.09.004




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 Liu, Zhong, Wang, Chong and Yang. 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/fimmu.2023.1266133_cover.jpg
& frontiers | Frontiers in Immunology

Editorial: Community series in epigenetics
of the immune component of inflammation-
volume Il





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Community series in epigenetics of the immune component of inflammation-volume II

      

        		

          Genome modifications

        



        		

          Post-transcriptional modifications

        



        		

          Post-translational modifications

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





