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5th CSI/JSI/KAI Joint Symposium on Immunology 

“Frontier in Immunology Research in the Aftermath of the Pandemic” 

 

 

Venue 

Conference and Accommodation 

X Wave Makuhari (クロスウェーブ幕張) 

https://x-wave.orix.co.jp/makuhari/ 

1-3 Nakase, Mihama-ku, Chiba, Chiba 261-8501, Japan 

〒261-8501 千葉県千葉市美浜区中瀬１丁目 3 

 

 

Get together party  

Hotel The Manhattan (Makuhari) 

https://www.the-manhattan.co.jp/lang/en/ 

2-10-1, Hibino, Mihama-ku, Chiba, Chiba 261-0021, Japan 

〒261-0021 千葉県千葉市美浜区ひび野２丁目１０−１ 

 

 

X Wave Makuhari (クロスウェーブ幕張) 

Hotel The Manhattan 

Kaihin Makuhari Station (JR) 

https://x-wave.orix.co.jp/makuhari/
https://www.the-manhattan.co.jp/lang/en/
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January 13th (Sat) 

Arrival, Reception (X Wave Makuhari)  

19:00-21:00  Welcome Dinner (at X Wave Makuhari)  

 

January 14th (Sun) (at X Wave Makuhari) 

8:30-9:00  Opening Remarks 

Tomohiro KUROSAKI (President of JSI) 

Chang-Duk JUN (President of KAI) 

Bo HUANG (CSI) 

 

Session 1 Control of Immune microenvironment  

  Co-chair: Dr. Kiyoshi TAKEDA and Dr. Shicheng SU 

9:00-9:20     Kiyoshi TAKEDA (Osaka University, Japan):  

Regulation of intestinal homeostasis 

9:20-9:40  Sang-il LEE (Gyeongsang National University, Korea):  

Interaction between stromal cells and immune cells in rheumatoid arthritis 

9:40-10:00 Shicheng SU (Sun Yat-sen University, China):  

Different routes, same destination, not same destiny- 

High endothelial venules mold immunogenicity of passing tumor cells  

10:00-10:20 Koji HASE (Keio University, Japan):  

The pathological link between the intestinal immune system and 

autoimmune disorders 

 

10:20-10:40    Coffee Break 

 

Session 2 Innate Lymphoid Cells 

  Co-chair: Dr. Tae-Gyun KIM and Dr. Kazuyo MORO 

10:40-11:00 Hye Young KIM (Seoul National University, Korea):  

The Protective Role of Integrin α4β7 and Amphiregulin-Expressing Innate 

Lymphoid Cells in Lupus Nephritis 

11:00-11:20 Kazuyo MORO (Osaka University, Japan):  

Activation of ILC2s through constitutive IFN signaling reduction leads to 

spontaneous pulmonary fibrosis  

11:20-11:40 Hui PENG (University of Science and Technology of China, China):  

Development and function of liver-resident NK cells/ILC1s: from fetal to 

adult life 
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11:40-12:00 Tae-Gyun KIM (Yonsei University, Korea):  

Skin microbe-dependent early postnatal TSLP-ILC2 priming axis is  

co-opted in adulthood 

 

12:00-13:00    Lunch 

 

Session 3 Innate immunity and hematopoiesis 

  Co-chair: Dr. Yuting MA and Dr. You-me KIM 

13:00-13:20 Yuting MA (Chinese Academy of Medical Sciences, China): 

Stress reshapes the immune microenvironment and macroenvironment 

13:20-13:40 You-me KIM (KAIST, Korea):  

Prostaglandin E2 signaling in dendritic cells and the intestinal homeostasis 

13:40-14:00 Hongyan WANG (Chinese Academy of Sciences, China):  

Macrophage, Metabolism and Inflammation 

14:00-14:20 Lanfen CHEN (Xiamen University, China):  

Functions of Hippo kinases Mst1/2 in the immune system 

 

14:20-14:40 Coffee Break 

 

Session 4 Gene regulation in the control of immunity 

  Co-chair: Dr. Osamu TAKEUCHI and Dr. Huabing LI 

14:40-15:00 Osamu TAKEUCHI (Kyoto University, Japan):  

Post-transcriptional regulation of immunity by Regnase-1-like 

endoribonucleases 

15:00-15:20 Xiaoyu HU (Tsinghua University, China):  

Therapeutically targeting human cytokine release syndrome 

15:20-15:40 Huabing LI (Shanghai Jiao Tong University, China):  

RNA Modification in Immunity 

15:40-16:00 Minako ITO (Kyushu University, Japan):  

Significance of regulatory T cells in the central nervous system 

 

16:20-18:00 Poster Session (at X Wave Makuhari) 

 

 

19:00   Get together party (at Hotel The Manhattan) 
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January 15th (Mon) (at X Wave Makuhari) 

Session 5 Control of Acquired Immune cells 

  Co-chair: Dr. Sayuri YAMAZAKI and Dr. HoKeun KWON  

8:30-8:50 Sayuri YAMAZAKI (Nagoya City University, Japan):  

Immune regulation mediated by crosstalk between dendritic cells and 

regulatory T cells 

8:50-9:10 Chang-Duk JUN (Gwangju Institute of Science and Technology, Korea):  

T-cell immunological synaptosomes: Physiology and Application 

9:10-9:30 HoKeun KWON (Yonsei University College of Medicine, Korea):  

FoxP3-expressing T cells ensure proper neurodevelopment in fetuses. 

9:30-9:50 Kiyoshi HIRAHARA (Chiba University, Japan):  

Pathological tissue inflammatory memories 

 

9:50-10:10 Coffee Break  

 

Session 6 Anti-tumor immunity 

  Co-chair: Dr. Seung-Woo LEE and Dr. Bo HUANG 

10:10-10:30 Doo Hyun CHUNG（Seoul National University, Korea):  

CRIF1 deficiency-mediated glutaminolysis induces Foxp3low 

inflammatory non-suppressive regulatory T cells, thereby promoting anti-

tumor immunity 

10:30-10:50 Xindong LIU (The Third Military Medical University, China):  

Neutralizing IL-8 potentiates immune checkpoint blockade efficacy for 

glioma  

10:50-11:10 Hideki UENO (Kyoto University, Japan):  

B Cells in the Tumor Microenvironment 

11:10-11:30 Seung-Woo LEE (POSTECH, Korea):  

IL-7-primed bystander CD8 tumor-infiltrating lymphocytes optimize the 

antitumor efficacy of T cell engager immunotherapy in solid tumors  

11:30-11:50 Bo HUANG (Chinese Academy of Medical Sciences, China):  

Drug tumor microparticles: novel immunotherapy for malignant effusion 

and ascites 

 

12:15-13:30 Lunch 

 

Session 7 Immune responses against microbial infection 
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  Co-chair: Dr. Ji Yun NOH and Dr. Sho Yamasaki 

13:00-13:20 Ji Yun NOH (Korea University, Korea):  

Immune response to SARS-CoV-2 vaccination: insights into clinical 

research on influenza 

13:20-13:40 Sho YAMASAKI (Osaka University, Japan):  

Human T cell responses against infection 

13:40-14:00 Eui-Cheol SHIN (KAIST, Korea):  

IL-15-induced bystander T cell activation in human viral disease 

14:00-14:20 Yunlong CAO (Peking University, China):  

Evolution of SARS-CoV-2 antibody responses and immune evasion 

hotspots ECM1 

14:20-14:40 Cevayir COBAN (The University of Tokyo, Japan):  

Immune memory during malaria and vaccination 

 

14:40-14:50  Closing remarks 

 

 

18:00   Dinner (at X Wave Makuhari) 
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Kiyoshi TAKEDA, M.D. , Ph.D. 

Professor 

Immunology Frontier Research Center, Osaka University 

2-2 Yamada-oka, Suita, Osaka 565-0871, Japan 

Phone: +81-6-6879-3982; Fax: +81-6-6879-3989 

E-mail: ktakeda@ongene.med.osaka-u.ac.jp 

 

Education and Appointments 

1992 M. D. Osaka University, Medical School 

1998 Ph. D. Osaka University, Graduate School of Medicine 

1998-1999 Research Associate, Hyogo College of Medicine 

1999-2003 Research Associate, Research Institute for Microbial Diseases,  

 Osaka University 

2003-2007  Professor, Medical Institute of Bioregulation, Kyushu University 

2007-Present Professor, Immunology Frontier Research Center, 

 Graduate School of Medicine, Osaka University 

2019-Present Director, Immunology Frontier Research Center, Osaka University 

 

Speciality & Research Field of Interest 

Mucosal Immunology, Inflammation, Microbiota, Epithelia 

 

Selected Publications 

1. Yokoi T, Murakami M, Kihara T, Seno S, Arase M, Wing JB, Søndergaard JN, Kuwahara R, Minagawa 

T, Oguro-Igashira E, Motooka D, Okuzaki D, Mori R, Ikeda A, Sekido Y, Amano T, Iijima H, Ozono 

K, Mizushima T, Hirota S, Ikeuchi H, Takeda K: Identification of a unique subset of tissue resident 

memory CD4+ T cells in Crohn's disease. Proc. Natl. Acad. Sci. USA 120, e2204269120 (2023). 

2. Morita N, Umemoto E, Fujita S, Hayashi A, Kikuta J, Kimura I, Haneda T, Imai T, Inoue A, Mimuro H, 

Maeda Y, Kayama H, Okumura R, Aoki J, Okada N, Kida T, Ishii M, Nabeshima R, Takeda K: GPR31-

dependent dendrite protrusion of intestinal CX3CR1+ cells by bacterial metabolites. Nature 566,110-

114 (2019). 

3. Okumura R, Kurakawa T, Nakano T, Kayama H, Kinoshita M, Motoka D, Gotoh K, Kimura T, 

Kamiyama N, Kusu T, Ueda Y, Wu H, Iijima H, Barman S, Osawwa H, Matsuno H, Nishimura J, Ohba 

Y, Nakamura S, Iida T, Yamamoto M, Umemoto E, Sano K, Takeda K: Lypd8 promotes the segregation 

of flagellated microbiota and colonic epithelia. Nature 532, 117-121 (2016) 

4. Tsai SH, Kinoshita M, Kusu T, Kayama H, Okumura R, Ikeda K, Shimada Y, Takeda A, Yoshikawa S, 

Kurashima Y, Sato S, Umemoto E, Kiyono H, Karasuyama H, Takeda K: Ectoenzyme E-NPP3 

(CD203c) negatively regulates ATP-dependent chronic allergic responses by basophils and mast cells. 

Immunity 42, 279-293 (2015). 

5. Atarashi K, Nishimura J, Shima T, Umesaki Y, Yamamoto M, Onoue M, Yagita H, Ishii N, Evans R, 

Honda K, Takeda K: ATP drives lamina propria TH17 cell differentiation. Nature 455, 808-812 (2008).  

  

 

 

Photograph of 

the presenting 

author 

(40mm x 

30mm) 
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Regulation of intestinal homeostasis 

 

Kiyoshi TAKEDA1, 2 

 
1 Laboratory of Mucosal Immunology, Immunology Frontier Research Center, 

Osaka University 
2 Department of Microbiology and Immunology, Graduate School of Medicine, 

Osaka University 

 

Keywords: microbiota, metabolites, intestine 

 

The intestine is a unique tissue where microbiota exists. In a healthy condition, the 

activity of intestinal immunity is finely regulated to prevent inflammatory responses to 

the microbiota. Dysregulated interaction of intestinal microbiota and intestinal immunity 

causes the development of inflammatory bowel disease (IBD) represented by Crohn’s 

disease and ulcerative colitis.  

We analyze the mechanisms by which gut homeostasis is regulated by focusing on the 

barrier function of colonic epithelial cells that are responsible for the segregation of 

intestinal microbiota and immunity. Indeed, the presence of bacteria on the epithelial 

surface of the large intestine was reported in several mouse models of intestinal 

inflammation. We found that Lypd8, which is selectively expressed on colonic epithelial 

cells, blocks the direct interaction of intestinal microbiota with the host cells, thereby 

regulating intestinal homeostasis.  

We also analyze how intestinal microbiota, which does not directly contact the intestinal 

epithelia, act on the host. We identified bacterial metabolites that initiate immune 

responses by acting on intestinal myeloid cells. Intestinal CX3CR1+ myeloid cells extend 

their dendrites into the lumen to uptake luminal antigens and induce adaptive immune 

responses. We purified luminal contents that induce dendrite extension of CX3CR1+ 

myeloid cells. It was found that lactate and pyruvate, which were produced in the 

intestinal lumen by bacteria, induce dendrite extension through Gpr31 and enhance 

immune responses against intestinal pathogenic bacteria. Thus, bacterial metabolites are 

responsible for the host and microbiota interaction for the maintenance of intestinal 

homeostasis. We then analyzed whether bacterial metabolites are implicated in the 

pathogenesis of IBD. Lysophosphatidylserine, which was increased in the intestinal 

lumen of Crohn’s disease patients, who had an increased number of bacteria possessing 

the phospholipase A gene, was found to mediate exacerbation of intestinal inflammation. 

Thus, bacterial metabolites mediating the host and microbiota interaction are implicated 

in intestinal homeostasis and intestinal inflammation.  
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Sang-il LEE, M.D., Ph.D. 

Professor, Division of Rheumatology, Department of Internal Medicine, 

Gyeongsang National University Medical School and Hospital 

79 Gangnam-ro, Jinju 52727, South Korea 

Phone: +82-55-750-8853   Fax: +82-55-750-9122 

Email: goldgu@gnu.ac.kr 

 

Education and Appointments 

1987 - 1995 Chonbuk National University Medical School (M.D.) 

2008 - 2010 Postgraduate School, Chonnam National University Medical School  

 (Ph.D.)   

2006 - 2011 Assistant Professor, Internal Medicine, Gyeongsang National University  

 Medical School  

2010 - 2012 Visiting Scholar of Rheumatology, UCSD, CA, USA 

2012 - 2015 Associate Professor, Gyeongsang National University Medical School  

2016 - present Professor, Gyeongsang National University Medical School  

2023 Vice President, The Korean association of immunologists 

2024 President, The Korean association of immunologists 

 

Speciality & Research Field of Interest 

Autoimmune diseases, Interactions of stromal cells and immune cells 

 

Selected Publications 

1. Kim MG, Choe YH, Lee SI. Lessons from the Success and Failure of Targeted Drugs for Rheumatoid 

Arthritis: Perspectives for Effective Basic and Translational Research. Immune Netw 2022 Feb 22  

2. Kim DE, Kim MG, Kim TW, Choe YH, Noh HS, Jeon HM, Kim SH, Lee YE, Hur GY, Lee GM, Shin 

KH, Lee SI, Lee SH. Lymph node-fibroblastic reticular cells regulate differentiation and function of 

CD4 T cells via CD25. J Exp Med 2022 2;219(5)  

3. Lee HJ, Lee WJ, Hwang SC, Choe YH, Kim SB, Bok EY, Lee SY, Kim SJ, Kim HO, Ock SA, Noh 

HS, Rho GJ, Lee SI, Lee SL. Chronic inflammation-induced senescence impairs immunomodulatory 

properties of synovial fluid mesenchymal stem cells in rheumatoid arthritis. Stem Cell Res Ther 2021 

14;12(1):502  

4. Kim MG, Choe YH, Lee HW, Jeon MG, Park JH, Noh HS, Cheon YH, Park HJ, Shin SJ, Lee KL, Lee 

SI. Blockade of translationally controlled tumor protein attenuated the aggressiveness of fibroblast-

like synoviocytes. Exp Mol Med 2021 Jan;53(1):67-80.  

5. Woo SJ, Noh HS, Lee NY, Cheon YH, Yi SM, Jeon HM, Bae EJ, Lee SI, Park BH. Myeloid sirtuin 6 

deficiency accelerates experimental and human rheumatoid arthritis by enhancing macrophage 

activation and infiltration into synovium. EBioMedicine. 2018 Dec;38:228-237.  

6. Cheon YH, Lee SG, Kim M, Kim HO, Sun Suh Y, Park KS, Kim RB, Yang HS, Kim JM, Son CN, 

Kyoung Park E, Kim SH, Lee SI. The association of disease activity, pro-inflammatory cytokines, and 

neurotrophic factors with depression in patients with rheumatoid arthritis. Brain Behav Immun. 2018 

Oct;73:274-281 
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Interaction between stromal cells and immune cells in rheumatoid arthritis 

 

Sang-Il LEE 

 

Department of Internal Medicine and Institute of Medical Science, Gyeongsang 

National University School of Medicine and Hospital, Jinju 52727, Republic of Korea 

 

     Autoimmune diseases involve intricate interactions between immune cells and 

stromal cells, which can contribute to the pathophysiology of conditions like rheumatoid 

arthritis (RA). In addition to immune cells, certain stromal cells like fibroblast-like 

synoviocytes (FLS), lymph node fibro-reticular cells (LN-FRC), and mesenchymal 

stem/stromal cells (MSC) have been implicated in the development and progression of 

RA. Unfortunately, these stromal cells can take on dysfunctional or aggressive properties 

in the context of autoimmune disease, which can impact infiltrating immune and tissue 

resident cells. Recently, we reported three important perturbations of stromal cells that 

contribute to the immuno-pathogenesis of RA, which could inform future therapies for 

the condition. Firstly, T cell zone FRCs of LNs (LN-TRCs) expressing CD25 can promote 

T helper 17 (Th17) cell differentiation and Th17 response-related gene expression in 

Th17-dependent autoimmune diseases. Secondly, the downregulation of negative 

regulators like Raf kinase inhibitory protein (RKIP) or phospholipase C-eta2 (PLCH2) in 

upstream cellular signaling pathways can lead to the aggressiveness of RA-FLS, 

promoting arthritic inflammation and joint destruction. Lastly, cellular senescence 

resulting from chronic inflammation can reduce the immunomodulatory properties of 

synovial fluid-derived MSCs in long-term RA. My presentation will cover recent progress 

on the molecular signature and functions of stromal cells, with particular emphasis on 

their interaction with immune cells in the pathophysiology of autoimmune diseases. 
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Shicheng SU, M.D., Ph.D. 

Chief Physician of Breast Surgery, Sun Yat-sen University 

Investigator of Tumor Immunology, Sun Yat-sen University 

Professor of Breast Surgery, Sun Yat-sen University 

No.107, Yanjiang West Road, Yuexiu District, Guangzhou, China. 

Phone: +86-20-81332612   Fax: +86-20-81332853 

Email: sushch@mail.sysu.edu.cn 

 

Education and Appointments 

2003-2010 Sun Yat-sen University (M.D. in General Surgery)  

2013-2015 Sun Yat-sen University (Ph.D. in General Surgery) 

2010-2013 Resident Doctor in General Surgery, Sun Yat-sen Memorial Hospital 

2014-2018 Attending Doctor in Breast Surgery, Sun Yat-sen Memorial Hospital 

2016 -2019 Associate Investigator of Tumor Immunology, Sun Yat-sen Memorial  

 Hospital 

2019-2022 Associate Chief Physician of Breast Surgery, Sun Yat-sen Memorial  

 Hospital 

2020-present Investigator of Tumor Immunology, Sun Yat-sen Memorial Hospital 

2022-present Chief Physician of Breast Surgery, Sun Yat-sen Memorial Hospital 

2023-present Professor of Breast Surgery, Sun Yat-sen Memorial Hospital 

 

Speciality & Research Field of Interest 

Inflammatory microenvironment, Clinical applications of immunotherapy, Endoscopic 

Breast Surgery 

 

Selected Publications 

1. XW Liu#, YW Lu#, JY Huang#, Y Xing#, HQ Dai, LL Zhu, SR Li, JW Feng, BX Zhou, JQ Li, QD Xia, 

J Li, M Huang, YT Gu, SC Su*. CD16+ fibroblasts foster a trastuzumab-refractory microenvironment 

that is reversed by VAV2 inhibition. Cancer Cell 2022, 40(11):1341-1357.e13. 

2. J Li#, YY Ye#, ZH Liu#, GY Zhang#, HQ Dai, JQ Li, BX Zhou, YH Li, QY Zhao, JY Huang, JW Feng, 

S Liu, PG Ruan, JJ Wang, J Liu, M Huang, XW Liu, SB Yu, ZY Liang, LP Ma, XX Gou, GL Zhang, 

N Chen, YW Lu, C Di, QD Xia, JY Pan, R Feng, QQ Cai, SC Su*. Macrophage mitochondrial fission 

improves cancer cell phagocytosis induced by therapeutic antibodies and is impaired by glutamine 

competition. Nature Cancer 2022 , 3(4): 453-470. 

3. QY Zhao#, JY Liu#, H Deng#, RY Ma#, JY Liao, HX Liang, JX Hu, JQ Li, ZY Guo, JC Cai, XD Xu*, 

ZL Gao*, SC Su*. Targeting Mitochondria-Located circRNA SCAR Alleviates NASH via Reducing 

mROS Output. Cell 2020, Oct 1;183(1):76-93.e22. 

4. LB Yang, Q Liu, XQ Zhang, XW Liu, BX Zhou, JN Chen, D Huang, JQ Li, HL Li, F Chen, J Liu, Y 

Xing, XM Chen, SC Su*, EW Song*. DNA of Neutrophil Extracellular Traps Promotes Cancer 

Metastasis via CCDC25. Nature 2020, 583(7814): 133-138.  

5. YW Lu#, QY Zhao#, JY Liao#, EW Song, QD Xia, JY Pan, YH Li, JQn Li, BX Zhou, YY Ye, C Di, SB 

Yu, YJ Zeng, SC Su*. Complement Signals Determine Opposite Effects of B Cells in Chemotherapy-

Induced Immunity. Cell 2020, March 19;180(6):1081-1097.e24. 



12 

 

Different routes, same destination, not same destiny- 

High endothelial venules mold immunogenicity of passing tumor cells  

 

Qidong XIA, Shicheng SU 

 

Breast Tumor Center, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University, China 

 

By depicting immune cell atlases during neoadjuvant chemotherapy, we have 

identified an ICOSL+ B cell subset that merges in tertiary lymphoid structures (TLSs) 

after chemotherapy. ICOSL in B cells boosts anti-tumor T cell immune response. The 

signature of ICOSL+ B cells is imprinted by complement signaling, which is triggered by 

immunogenic cell death in TLSs (Lu, et al Cell 2020). The importance of ICOSL+ B cells 

in TLSs in T cell-mediated immunity after neoadjuvant chemotherapy has been confirmed 

in other types of malignancies (Lv J, et al Nat Med. 2023). High endothelial venules 

(HEVs) are also a special lymphoid structure. Recent studies show that HEVs offer 

another portal for tumor metastasis. Leaving the immunosuppressive primary tumor 

microenvironment, most of circulating tumor cells are annihilated by host factors, such 

as immune cells in circulation and distant organs. By deep learning algorithm analysis of 

sentinel lymph nodes, multi-omics profiling and injecting photoconvertible cells into 

HEV-conditional knockout mice, our unpublished data suggest a fundamental difference 

between HEVs and non-HEV blood vessels in shaping immunogenicity and future fates 

of passing tumor cells. 
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Koji HASE, Ph.D. 

Professor 

Division of Biochemistry, Faculty of Pharmacy, Keio University 

1-5-30 Shibakouen, Minato-ku, Tokyo 105-8512, Japan 

Phone: +81-3-5400-2484  Fax: +81-3-5400-2484  

Email: hase-kj@pha.keio.ac.jp 

 

Education and Appointments 

1993-1995 Toyama Medical and Pharmaceutical University, Graduate School of 

Pharmaceutical Science (M.S.) 

1995-2000 Research Scientist, Yamanouchi Pharmaceutical Co. Ltd. 

2000-2002 Postdoctral Fellow, Department of Medicine, University of California at 

San Diego 

2002-2004 Assistant Professor, Cancer Research Institute, Kanazawa University 

2004-2012 Research scientist, Research Center for Allergy and Immunology, RIKEN 

2012-Present Project Professor (Currently, Visiting Professor), International Research 

and Developmental Center for Mucosal Vaccines 

 Institute of Medical Science (IMSUT), The University of Tokyo 

2014-Present Professor, Division of Biochemistry, Faculty of Pharmacy, Keio University 

2022-Present Project Professor, The Institute of Fermentation Sciences (IFeS),  

 Faculty of Food and Agricultural Sciences, Fukushima University. 

 

Speciality & Research Field of Interest 

Mucosal immunity, Intestinal microbiota, M cells 

 

Selected Publications 

1.   Michelson DA, Hase K, Mathis D et al., Thymic epithelial cells co-opt lineage-defining transcription 

factors to eliminate autoreactive T cells. Cell. 185:2542-2558.e18 (2022) 

2.   Nakamura A, Hase K et al., Symbiotic polyamine metabolism regulates epithelial proliferation and 

macrophage differentiation in the colon. Nat Commun. 12:2105 (2021). 

3.   Kimura I, Hase K et al., Maternal gut microbiota in pregnancy influences offspring metabolic 

phenotype. Science, 367: eaaw8429 (2020). 

4.   Nagai M, Hase K et al., Fasting-refeeding impacts immune cell dynamics and mucosal immune 

responses. Cell 178: 1072-1087 (2019). 

5.   Furusawa Y, Hase K et al., Commensal microbe-derived butyrate induces colonic regulatory T cells. 

Nature 504: 446-450 (2013). 
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The pathological link between the intestinal immune system and autoimmune 

disorders 

 

Seiga KOMIYAMA1, Daisuke TAKAHASHI1, Koji HASE1,2  

 
1 Faculty of Pharmacy and Graduate School of Pharmacological Science, Keio 

University, Tyoko 105-8512, Japan 
2 IFeS, Faculty of Food and Agricultural Sciences, Fukushima University, Fukushima 

960-1296, Japan 

 

Commensal microbiota in the gut plays a significant role in the development of various 

immune cell subsets including Treg and Th17 cells in the intestine. Compelling evidence 

has demonstrated that abnormalities in the gut microbiota (dysbiosis) significantly 

contribute to the development systemic autoimmune diseases such as rheumatoid 

arthritis and multiple sclerosis. However, the underlying pathological mechanisms are 

not yet fully understood. We recently found that the M-cell-dependent uptake of 

commensal bacteria into Peyer's patches plays an essential role in the development of 

experimental autoimmune encephalomyelitis (EAE). In M cell-deficient mice, EAE 

symptoms are alleviated, whereas in M cell-hyperplasia mice, the symptoms were 

exacerbated. Interestingly, Peyer's patches harbour a substantial number of IL-17A-

producing γδT (γδT17) cells, which are activated in response to certain bacterial species. 

Furthermore, the transfer of PP γδT cells from wild-type to γδT-deficient mice 

exacerbated the disease severity of EAE. Thus, γδT17 cells acquire the encephalitogenic 

phenotype in PPs in the presence of commensal bacteria and thus contribute to the 

pathogenesis of EAE. 
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Hye Young KIM, Ph.D. 

Professor, Department of Biomedical Sciences, Seoul National 

University College of Medicine 

103 Deahak-ro Jongno-gu, Seoul 03080, South Korea 

Phone: +82-2-740-8970    

Email: hykim11@snu.ac.kr 

 

Education and Appointments 

1997- 2001 Ewha Womans University, B.S. in Biology 

2001- 2003 Seoul National University, M.S in Genetics 

2003 - 2006 Seoul National University College of Medicine, Ph.D. in Immunology 

2006 -2011 Harvard Medical School/BCH, Research fellow 

2011- 2013 Harvard Medical School/BCH, Research associate 

2014 - 2020 Seoul National University College of Medicine, Associate Professor 

2021- present Seoul National University College of Medicine, Professor 

 

Speciality & Research Field of Interest 

Innate immunity, mucosal immunity,  

 

Selected Publications 

1. Ham JH, Kim JH, Shon KH, Park IW, Choi BW, Chung DH, Cho SH, Kang HR, Jung JW*, Kim HY*. 

Cigarette smoke aggravates asthma by inducing memory-like type 3 innate lymphoid cells (Nat 

Commun. 2022 Jul 4;13(1):3852. doi: 10.1038/s41467-022-31491-1) 

2. Ryu SW, Shin JW, Kwon S, Lee J, Kim YC, Bae YS, Bas YS, Kim DK, Kim YS, Yang SH, Kim HY*. 

Siglec-F-expressing neutrophils are essential for creating a 3 pro-fibrotic microenvironment in the 

renal fibrosis (J Clin Invest. 2022. https://doi.org/10.1172/JCI156876) 

3. Ko YG, Kim, MH, Park JY, Gil CH, Kim TS, Choi JY, Chung DH, Kim HK, Kim DY*, Kim HY*. 

Chronic rhinosinusitis endotypes associate with distinct local cytokine milieus that shape the 

distribution of innate lymphoid cells. (Allergy. 2022 Mar 31. doi: 10.1111/all.15300) 

4. Shin JW, Kim, JH, Ham S, Choi, SM, Lee CH, Lee JC, Kim JH, Cho SH, Kang HR, Kim YM, Chung 

DH, Chung Y, Bae YS, Bae YS, Roh TY, Kim T, Kim HY*. A unique population of neutrophils 

generated by air pollutant-induced lung damage exacerbates airway inflammation (J Allergy Clin 

Immunol 2021 Oct 12;S0091-6749(21)01520-7). 

5. Kim JH, Shin JW, Lee HJ, Kim JH, Choi SM, Lee CH, Kang HR, Park SH, Bae YS, Chung DH, Kim 

HY*.  Serum amyloid A promotes emphysema by triggering the reciprocal activation of neutrophils 

and ILC3s. (Clin Transl Med. 2021 Dec;11(12):e637. doi: 10.1002/ctm2.637) 

6. Kim JH, Chang Y, Bae B, Sohn KH, Cho SH, Chung DH, Kang HR*, Kim HY* Innate immune 

crosstalk in asthmatic airways: innate lymphoid cells coordinate the polarization of lung macrophage. 

(J Allergy Clin Immunol. 2019 May;143(5):1769-1782.e11. doi: 10.1016/j.jaci.2018) 
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The Protective Role of Integrin α4β7 and Amphiregulin-Expressing Innate 

Lymphoid Cells in Lupus Nephritis 

 

Hye Young KIM 

 

Laboratory of Mucosal Immunology, Department of Biomedical Sciences, Seoul 

National University College of Medicine, Seoul 03080, South Korea. 

 

Type-2 innate lymphoid cells (ILC2s) have emerged as key immune-response regulators 

in renal-inflammatory diseases such as lupus nephritis. However, the mechanisms 

underlying ILC2 adhesion and migration in kidneys remain poorly understood. Here, we 

elucidated the critical role of integrin α4β7 in mediating renal ILC2 adhesion and function. 

We found that integrin α4β7 enables the retention of ILC2s in the kidney by binding to 

VCAM-1, E-cadherin, or fibronectin on structural cells. Moreover, integrin α4β7 

knockdown resulted in reduced production of the reparative cytokine Amphiregulin 

(Areg) by ILC2s. In lupus nephritis, TLR7/9 signaling within the kidney 

microenvironment downregulated integrin α4β7 expression, leading to decreased Areg 

production and promoting the egress of ILC2s. Notably, IL-33 treatment upregulated 

ILC2 integrin α4β7 and Areg expression, thereby enhancing survival and mitigating 

inflammation in lupus nephritis. These findings highlight the potential of targeting ILC2 

adhesion as a therapeutic strategy for autoimmune kidney diseases. 

 

Keywords: innate lymphoid cells, tissue residency, adhesion molecules, lupus nephritis, 

amphiregulin 
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Activation of ILC2s through constitutive IFN signaling reduction leads to 

spontaneous pulmonary fibrosis  

 

Kazuyo MORO 

 

Laboratory for Innate Immune Systems, Graduate School of Medicine, 

Osaka University and RIKEN-IMS 

 

Pulmonary fibrosis (PF), a condition characterized by inflammation and collagen 

deposition in the alveolar interstitium, causes dyspnea and fatal outcomes. The 

bleomycin-induced pulmonary fibrosis mouse model has advanced our understanding of 

fibrosis caused by DNA damage to epithelial cells. However, the detailed mechanisms 

underlying fibrosis induced by endogenous factors such as aging remain unclear.  

We discovered that Ifngr1-/-Rag2-/- mice, lacking the critical suppression factor for group 

2 innate lymphoid cells (ILC2s), spontaneously develop PF. In the onset phase of fibrosis, 

ILC2 subpopulations expressing high levels of Il1rl1 (IL-33 receptor) were observed, and 

fibrosis disappeared in ILC-deficient or IL-33-deficient mice. Although ILC2s are 

typically localized near bronchioles and blood vessels, an increase in ILC2s was noted in 

fibrotic areas alongside IL-33-positive fibroblasts during fibrosis. Co-culture analysis 

revealed that activated ILC2s directly induce collagen production from fibroblasts. 

Furthermore, increased IL1RL1 and decreased IFNGR1 expressions were confirmed in 

ILC2s from individuals with idiopathic PF, emphasizing the relevance of Ifngr1-/-Rag2-/- 

mice as a novel mouse model for fibrosis research. 
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NK cells are critical innate immune effectors and abundantly present in the liver. We and 

other groups have previously found that the liver contains a unique NK cell subset, which 

is termed the liver-resident NK cell and currently categorized as a member of the innate 

lymphoid cell (ILC) family, namely type 1 ILCs (ILC1s). Compared to circulating NK 

cells that have been extensively studied for decades, research on liver ILC1s remains in 

its infancy. Our recent study shows that hematopoietic progenitors with ILC1 

development potential are present in the fetal and adult liver, and other groups find that 

common progenitors to all known ILC subsets also exist in the adult bone marrow. To 

assess the contribution of different hematopoietic waves to liver ILC1s in detail, we used 

genetically inducible fate mapping models combined with scRNA-seq, and found that 

liver ILC1s were heterogeneously composed of subsets with different hematopoietic 

origins and functions. In particular, a small population with highly cytotoxic potential was 

generated during embryonic period and self-maintained into adulthood. In contrast, the 

rest ILC1s were generated postnatally, and their frequency increased with age. Unlike 

embryonic-derived liver ILC1s that exert host protection against viral infections in 

newborn mice, adult ILC1s could promote viral escape via inhibiting antiviral T cell 

responses. Therefore, these findings highlight heterogeneous composition of liver ILC1s 

with hematopoietic and functional distinct subsets that dynamically change with age. 
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Although early life colonization of commensal microbes contributes to long-lasting 

immune imprinting in host tissues, little is known regarding the pathophysiological 

consequences of postnatal microbial tuning of cutaneous immunity. Here, we show that 

postnatal exposure to specific skin commensal Staphylococcus species promotes the 

extent of atopic dermatitis (AD)-like inflammation in adults through priming of group 2 

innate lymphoid cells (ILC2s). Early postnatal skin was dynamically populated by 

discrete subset of primed ILC2s driven by microbiota-dependent induction of thymic 

stromal lymphopoietin (TSLP) in keratinocytes. Specifically, indole-3-aldehyde-

producing tryptophan metabolic pathway, shared across Staphylococcus species, was 

involved in TSLP-mediated ILC2 priming. Furthermore, we demonstrate a critical 

contribution of the early postnatal Staphylococcus-TSLP-ILC2 priming axis in 

facilitating AD-like inflammation in adulthood that was not replicated by later microbial 

exposure. Thus, our findings highlight the fundamental role of time-dependent neonatal 

microbial-skin crosstalk in shaping the threshold of innate type 2 immunity in later life. 
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The widespread nervous system and immune system throughout the body can perceive 

and respond to internal and external stimuli. The "neuro-immune" interaction is crucial 

for regulating various physiological and pathological processes. Unexpectedly, we 

found that stress can disrupt the neuro-immune homeostasis, suppress bone marrow 

hematopoiesis, and significantly enhance extramedullary hematopoiesis in the spleen, 

leading to an increase in red cell precursors and platelets, as well as anemia. Stress also 

significantly increases the proportion of myeloid cells. Depletion of myeloid cells or 

blocking their migration results in acute death of stressed mice. Stress significantly 

impairs anti-tumor and antiviral immune responses. We elucidate the key mechanisms 

by which stress inhibits bone marrow hematopoiesis and promotes extramedullary 

hematopoiesis in the spleen, with a focus on the macroenvironment of the organism, the 

microenvironment of the bone marrow and spleen, and the regulatory role of CD11b+ 

myeloid cells. We also clarify the crucial regulatory role of myeloid cells in stress-

induced anemia and acute death. Furthermore, we try to determine whether stress-

induced extramedullary hematopoiesis is reversible and explore the key regulatory 

mechanisms to restore hematopoietic homeostasis. Additionally, we investigate whether 

the abnormal expansion of myeloid cells, red cell precursors, and platelets after stress is 

associated with stress-induced metabolic disorder and whether they participate in 

regulating anti-tumor and antiviral immune responses, along with the underlying key 

mechanisms. 
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The intestine maintains immune homeostasis even though it is constantly exposed to 

dietary antigens, commensal microbiota, and opportunistic pathogens. At steady state, the 

intestine harbors the highest proportion of Th17 cells compared to other organs and those 

Th17 cells play a critical role in maintaining epithelial barrier function and preventing 

microbial dysbiosis. A unique ability of intestinal lamina propria dendritic cells (LP-DCs) 

to produce a high amount of IL-6 is critical for the intestinal Th17 differentiation and the 

gut homeostasis. However, the specific regulatory mechanisms determining the distinct 

characteristics of LP-DCs are not well understood.  

In this study, we found that prostaglandin E2 (PGE2) signaling regulates IL-6 production 

by LP-DCs and controls the intestinal immune responses. Prostaglandin E2 (PGE2) is 

present more abundantly in the gastrointestinal tract than in any other organs, and DCs 

differentiated from pre-cDCs in vitro in the presence of PGE2 upregulate expression of 

the signature genes of LP-DCs. Additionally, PGE2 enhances IL-6 production in DCs via 

EP4, one of the four PGE2 receptors (EP1-4), and promotes the differentiation of Th17 

cells. DC-specific EP4 deficient mice (EP4ΔDC) have fewer intestinal Th17 cells 

compared to control mice and show symptoms of gut barrier leakage even at steady state, 

such as neutrophil infiltration into the intestine, mesenteric lymphadenitis, and an 

increase in microbiota-specific serum IgA titers. EP4ΔDC mice are also more susceptible 

to DSS-induced colitis and oral bacterial infection. Together, our results demonstrate that 

cell-intrinsic PGE2-EP4 signaling endows LP-DCs with distinct characteristics that set 

them apart from DCs in other organs and critically contributes to intestinal homeostasis. 
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Macrophages mediate inflammatory responses and multiple inflammatory diseases, 

including infection, autoimmune disease, and cancer. Cholesterol metabolism is vital to 

manipulate macrophage function. We are interested to identify which key enzymes in 

lipid/ cholesterol metabolism could affect macrophage polarization, inflammation and 

immune surveillance. In this talk, I will introduce how the metabolites 7DHC and LPA-

1 affect IFN-I and ISG production in macrophages to control virus infection. We also 

screened the levels of cholesterol metabolites in plasma of SLE patients to identify 7a-

25OH as the key metabolite that modulates macrophage-mediated inflammation and the 

development of SLE. Recently, we used three types of immunosuppressive macrophages 

to identify which oxysterol and the related cholesterol enzyme as a metabolic checkpoint 

to control the development of solid tumors. 
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The Hippo pathway has been originally identified as a key regulator of tissue homeostasis 

and organ size control in multiple organisms. Recent studies have shown that the non-

canonical Hippo signaling pathway, centered on the core Hippo signaling kinases Mst1/2, 

regulates immune responses and functions through synergistic interaction with other 

signaling pathways in immune cells, and plays an important role in maintaining the 

homeostasis of the immune system. Our group’s research focuses on the Hippo signaling 

pathway regulating innate immune cells host defense, redox homeostasis, response to 

microenvironment stiffness, as well as T cells differentiation and activation. Recently, we 

reported that TLR4 signaling interacts with the mechanosensor Piezo1 to activate Mst1/2 

kinases, which enhances phagocytosis and efficiently scavenges of bacteria in phagocytes 

by regulating reactive oxygen species (ROS) production. These results suggested that 

TLR4 drives the Mst1/2 kinases-mediated innate immune response via Piezo1 providing 

critical insight for understanding macrophage mechanophysiology and the host response. 
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Post-transcriptional regulation by RNA-binding proteins (RBPs) is critical for the control 

of immune cell activation. Regnase-1, an RBP, acts as an endoribonuclease that degrades 

inflammatory mRNAs by recognizing stem-loop (SL) structures in the 3' untranslated 

regions (3'UTRs). Dysregulated expression of Regnase-1 is associated with the 

pathogenesis of inflammatory and autoimmune diseases in mice and human. Regnase-1 

is involved in a variety of inflammatory diseases including ulcerative colitis, pulmonary 

fibrosis, multiple sclerosis and pulmonary hypertension. The expression of Regnase-1 is 

maintained by self-regulation degrading its own mRNA. We developed a therapeutic 

strategy to suppress inflammatory responses by blocking Regnase-1 self-regulation, 

which was mediated by the simultaneous use of two antisense-oligonucleotides (ASOs) 

to alter the binding of Regnase-1 toward the SL structures in its 3' UTR. Regnase-1-

targeting ASOs not only enhanced Regnase-1 expression but also effectively reduced the 

expression of multiple proinflammatory transcripts in macrophages. Administration of 

Regnase-1-targeting ASOs ameliorated acute respiratory distress syndrome, lung fibrosis 

and encephalitis mouse models through suppression of inflammatory cascades. 

Collectively, MO-mediated disruption of the Regnase-1 self-regulation pathway is a 

potential therapeutic strategy to enhance Regnase-1 abundance, which, in turn, provides 

therapeutic benefits for treating inflammatory diseases by suppressing inflammation. 

Recently, we found that the ASOs targeting SL structures are more widely applicable to 

immune regulation. Regnase-3, a Regnase-1-related protein, and Regnase-1 are found to 

function in hematopoietic stem and progenitor cells (HSPCs) for the determination of 

myeloid and lymphoid lineages by degrading Nfkbiz mRNA. An ASO designed to inhibit 

SL structures in Nfkbiz 3' UTR successfully augmented Nfkbiz expression and facilitated 

myelopoiesis. These results suggest that ASO-mediated inhibition of mRNA degradation 

via Regnase-1-related endoribonucleases is a prominent strategy to control immune 

responses. 
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Chimeric antigen receptor (CAR) T therapies have achieved remarkable successes for 

treating hematologic malignancies yet are often accompanied by severe cytokine release 

syndrome (CRS). Here, an accidental clinical observation raised the possibility that 

metoprolol, an FDA-approved adrenergic receptor blocker widely used for cardiovascular 

conditions, may alleviate CAR T-induced CRS. Metoprolol effectively blocked IL-6 

production in human monocytes through unexpected mechanisms of action of targeting 

IL-6 protein translation but not IL6 mRNA expression. Mechanistically, metoprolol 

diminished IL-6 protein synthesis via attenuating eEF2K-eEF2 axis-regulated translation 

elongation. Furthermore, an investigator-initiated phase I/II clinical trial demonstrated 

favorable safety profile of metoprolol in CRS management and showed that metoprolol 

significantly alleviated CAR T-induced CRS without compromising CAR T efficacy. 

These results repurposed metoprolol, a WHO essential drug, as a potential therapeutic for 

CRS and implicated IL-6 translation as a mechanistic target of metoprolol, opening 

venues for protein translation-oriented drug developments for human inflammatory 

diseases. 
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To date, more than 100 chemical modifications have been identified in RNA, however 

most of their functions are still unknown. The four major RNA modifications, i.e., m6A, 

m1A, alternative polyadenylation (APA), and adenosine-to-inosine RNA editing (A-I 

editing), modulated by ‘writers’, ‘erasers’ and ‘readers’ of those marks, constitute critical 

mechanisms of epigenetic regulation in immune response and tumorigenesis. The post-

transcriptional epigenetic regulation over RNAs is characteristic of fast turnover of RNAs 

and could regulate immune cells to quickly respond to stimuli and adapt to the 

microenvironment. We systematically investigate the m6A function in T cells, 

Macrophages and Intestinal epithelial cells, whose malfunctions will lead to 

inflammatory bowel disease (IBD). We published a serial of 5 papers to reveal the m6A 

targeting specificity in fast responding immune cells, and we propose a new m6A working 

model in which m6A acts as a “gas pedal” specifically targeting immediate-early response 

genes, such as Socs in T cells, Irakm in macrophages and Nfkbia in colonic epithelial cells, 

to trigger their rapid degradation and to ensure that the immune cells can quickly respond 

to the external stimuli and adapt to the environment. 

While we are working on m6A, we are also very interested in how m6A 

coordinates with other major RNA modifications to regulate immune cell functions 

during inflammation and cancer. By analyzing TCGA databases, we constructed a RNA 

modification ‘writer’ score composed of m6A, m1A, APA and A-I editing writer genes, 

and found that crosstalk among those writer genes could defines colorectal cancer 

microenvironments. Thus, our group further explored the function of m1A in immune 

cells. we found that upon exit from quiescence, T cells upregulate tRNA-m1A58 “writer” 

proteins TRMT61A and TRMT6 which confer m1A58 RNA modification to a specific 

subset of early expressed tRNAs. Those m1A modified early tRNAs enhance translation 

efficiency, enable rapid and necessary synthesis of MYC and other key functional proteins. 

The MYC proteins then guides the exit of naïve T cells from quiescence state into a 

proliferative state, and promotes rapid T cell expansion after activation. Conditional 

deletion of Trmt61a gene in mouse CD4+ T cells causes MYC protein deficiency and cell 

cycle arrest, disrupts T cell expansion upon cognate antigen stimulation, and alleviates 

colitis in a mouse adoptive transfer colitis disease model. Our study elucidates for the first 

time, to our knowledge, the in vivo physiological roles of dynamic tRNA-m1A58 

modification in T-cell-mediated pathogenesis, and reveals a novel mechanism of tRNA-

m1A58 controlled T cell homeostasis and signal-dependent translational control of early 

key proteins.  
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In recent years, the interaction between the nervous system and the immune system 

has emerged as a focal point of research, spanning various medical disciplines.  

Using a mouse model of cerebral infarction called the middle cerebral artery occlusion 

model, we are studying the significance of immune responses during the acute and 

chronic phases after cerebral infarction. We have found that innate immune-related 

inflammation, mainly by macrophages and γδ T cells, plays a major role in the acute phase 

of cerebral inflammation, while a large amount of T cells infiltrate the brain in the chronic 

phase, which is a very unique aspect of cerebral inflammation. In particular, we have 

shown that regulatory T cells (Treg) acquire brain-specific properties and contribute to 

the recovery of neurological symptoms by regulating excessive activation of microglia 

and astrocytes. 

During the chronic phase of cerebral infarction, Tregs were also increased in the 

peripheral blood, with enhanced suppressive capacity and characteristics similar to tissue 

Tregs. At the time of recurrent cerebral infarction, Treg increase and suppression of 

inflammation, resulting in reduced cerebral infarction. Tregs with the same T-cell receptor 

were more likely to infiltrate during initial and recurrent infarction, suggesting that once 

Tregs recognize the antigen, they may reactivate and respond quickly. We also identified 

oxytocin as another inhibitory factor that is elevated in the brain and peripheral blood 

during the chronic phase of cerebral infarction. Oxytocin reduced cerebral infarction, and 

oxytocin receptor antagonists delayed recovery of neurological symptoms during the 

chronic phase of cerebral infarction. These results suggested that oxytocin and Treg may 

be important in the suppression of inflammation and tissue repair during stroke. 
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CD25+CD4+ regulatory T(Treg) cells, expressing Foxp3 transcription factor, constitute 

about 5-10% of peripheral CD4+ T cells and maintain immunological self-tolerance. 

Professor Shimon Sakaguchi discovered CD25+CD4+ Treg cells in 1995. When I joined 

to his lab, I was lucky to participate in the discovery that Treg cells not only suppress 

autoimmunity but also tumor immunity (Shimizu, Yamazaki, Sakaguchi. J Immumol 

1999). Now it is well-established that Treg cells suppress various important immune 

responses such as autoimmunity, tumor immunity, transplant rejection, allergy, 

inflammation and responses to infectious agents. Therefore, controlling antigen-

specificity of Treg cells should be an ideal strategy to inhibit only unwanted immune 

responses. Together with Professor Ralph M. Steinman, the Nobel Laureate in 2012, I 

also discovered that antigen-specific Treg cells were expanded by professional antigen-

presenting cells, dendritic cells (DCs) (Yamazaki, Steinman et al, J Exp Med, 2003). Since 

then, my research has been focusing on the crosstalk between Treg cells and DCs.  Here 

in Nagoya City University, we showed that some crosstalk between Treg cells and DCs 

is regulating immune homeostasis. First, Treg cells were expanded in the ultraviolet B 

(UVB)-exposed skin with interacting with a special subset of DCs. The UVB-expanded 

skin Treg cells had a unique gene expression pattern and a healing function. Second, there 

was a special subset of DCs associated with Treg cells in human head and neck cancer. 

Third, by manipulating Treg-DC crosstalk, adaptive immune responses against SARS-

CoV2 antigens were induced effectively without adjuvants. Therefore, targeting Treg-DC 

crosstalk could be innovative strategies to control immunity against diverse diseases. We 

hope that our research will contribute to the benefits of humanity in the future.  

  



41 

 

Chang-Duk JUN, Ph.D. 

Professor, School of Life Sciences,  

Gwangju Institute of Science and Technology (GIST) 

123 Cheomdan-gwagiro, Buk-gu, Gwangju 61005, Korea  

Phone: +82-10-2070-3767   Fax: +82-62-715-2546   

Email: cdjun@gist.ac.kr 

 

Education and Appointments 

2023-Present President, Korean Association of Immunologists (KAI) 

2015-Present Director, Immune Synapse and Cell Therapy Research Center 

(Creative Research Initiative Program - NRF)  

2006-Present Professor, School of Life Science, GIST 

2005-2006 Associate Professor, Department of Physiology, School of Medicine, 

Kyungpook National University 

1998-2001 Post-Doc fellow, Harvard Medical School 

1993-1996 Kyungpook National University, Immunology (PhD) 

 

Speciality & Research Field of Interest 

T-cell immunological synaptosomes, Cell adhesion and migration in immunity, 

Lymphocytes development 

 

Selected Publications 

1. Park JS, Kim JH, Soh WC, Kim NY, Lee KS, Kim CH, Chung IJ, Lee S, Kim HR, Jun CD. 

Trogocytic molting of T cell microvilli upregulates T cell receptor surface expression and promotes 

clonal expansion. Nat Commun. 2023 May 24;14(1):2980. doi: 10.1038/s41467-023-38707-y. 

2. Kim HR, Park JS, Kim NY, Jun CD. T Cell Immunological Synaptosomes: Definition and Isolation. 

Methods Mol Biol. 2023:2654:201-215. doi: 10.1007/978-1-0716-3135-5_13. (Book). 

3. Kim CH, Park SM, Lee SJ, Kim YD, Jang SH, Woo SM, Kwon TK, Park ZY, Chung IJ, Kim HR, 

Jun CD. NSrp70 is a lymphocyte-essential splicing factor that controls thymocyte development. 

Nucleic Acids Res. 2021 Jun 4;49(10):5760-5778. doi: 10.1093/nar/gkab389. 

4. Kim HR, Park JS, Park JH, Fatima Y, Kim CH, Oh SK, Chung IJ, Jun CD. Cell-permeable 

transgelin-2 as a potent therapeutic for dendritic cell-based cancer immunotherapy. J Hematol 

Oncol. 2021 Mar 17;14(1):43. doi: 10.1186/s13045-021-01058-6. 

5. Kim HR, Mun Y, Lee KS, Park YJ, Park JS, Park JH, Jeon BN, Kim CH, Jun Y, Hyun YM, Kim M, 

Lee SM, Park CS, Im SH, Jun CD. T cell microvilli constitute immunological synaptosomes that 

carry messages to antigen-presenting cells. Nat Commun. 2018 Sep 7;9(1):3630. doi: 

10.1038/s41467-018-06090-8.  

  



42 

 

T-cell immunological synaptosomes: Physiology and Application 

 

Chang-Duk JUN, Ph.D. 

 

Gwangju Institute of Science and Technology (GIST) 

123 Cheomdan-gwagiro, Buk-gu, Gwangju 61005, Korea 

 

Microvilli are outer membrane organelles that contain cross-linked filamentous actin. 

Unlike well-characterized epithelial microvilli, T-cell microvilli are dynamic similar to 

those of filopodia, which grow and shrink intermittently via the alternate actin-assembly 

and -disassembly. T-cell microvilli are specialized for sensing antigens on the surface of 

antigen-presenting cells (APCs). Thus, these finger-shaped microprotrusions contain 

many signaling-related proteins and can serve as a signaling platforms that induce 

intracellular signals. However, they are not limited to sensing external information but 

can provide sites for parts of the cell-body to tear away from the cell. Cells are known to 

produce many types of extracellular vesicles (EVs), such as exosomes, microvesicles, and 

membrane particles. T cells also produce EVs, but little is known about under what 

conditions T cells generate EVs and which types of EVs are released. We discovered that 

T cells produce few exosomes but release large amounsts of microvilli-derived particles 

during physical interaction with APCs. Although much is unanswered as to why T cells 

use the same organelles to sense antigens or to produce EVs, these events can significantly 

affect T cell fate, including clonal expansion and death. Since TCRs are localized at 

microvilli tips, this membrane event also raises a new question regarding long-standing 

paradigm in T cell biology; i.e., surface TCR downmodulation following T cell activation. 

Since T-cell microvilli particles carry T-cell message to their cognate partner, these 

particles are termed T-cell immunological synaptosomes (TISs). We discuss the potential 

physiological role of TISs and their application to immunotherapies.  
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Maintenance of immunological tolerance at the maternal-fetal boundary is 

required for fetal development and produces long-lasting effects on offspring’s health. 

Exposure to infection or other inflammatory stimuli during pregnancy, coined Maternal 

Immune Activation (MIA), leads to brain pathologies and abnormal behavioral 

phenotypes in the affected offspring. We and others previously showed that T cells (Th17) 

expressing interleukin-17a (IL-17a) in pregnant mothers promote the development of 

MIA-associated phenotypes in their offspring. However, it is not known how these 

pathogenic immune cell activities are controlled during normal pregnancy. Here we report 

in pregnant mothers that FoxP3 expressing regulatory T cells (Tregs) and human 

commensal bacteria enhancing their differentiation play pivotal roles in suppressing 

MIA-associated phenotypes in their offspring. Compared to those in non-pregnant 

females, Tregs in pregnant mice expresses higher levels of the Th17 cell-defining 

transcription factor RORt (retinoid-related orphan receptor γt). Furthermore, either a 

partial depletion of Tregs or removal of RORt expression in the Treg compartment of 

pregnant mice renders their offspring to exhibit certain MIA-associated behavioral 

abnormalities. Lastly, Tregs can be harnessed to prevent the development of MIA-

associated phenotypes in offspring, born to mothers infected with influenza virus H1N1. 

In sum, our findings suggest that enhancing Treg function in human pregnant mothers, 

who are exposed to infection or under other inflammatory conditions, may reduce a 

likelihood of bearing children with inflammation-induced neurodevelopmental disorders. 
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Type 2 inflammation causes tissue damage during chronic allergic inflammation.  Ex-

inflamed tissues often store “tissue inflammatory memories”, which include tissue 

resident memory T (TRM) cells and ectopic lymphoid tissues such as inducible bronchus 

associated lymphoid tissue (iBALT) in the lung.  Diverse types of cells including 

stromal cells, epithelial cells and immune cells, work each other and play key roles in 

shaping the tissue inflammatory memories.  Furthermore, the interconnection of 

different biological systems, such as the immune and nervous systems, hampers the 

elucidation of tissue inflammatory memories.  Importantly, the pathological tissue 

inflammatory memories are involved in induction of chronic inflammation.  In this talk, 

I will focus on the tissue inflammatory memory-dependent peripheral nerve elongation, 

which causes the severe itch in inflamed tissues.  Understanding of the mechanisms 

underlying the induction of tissue inflammatory memories is essential for the 

establishment of next-generation therapies for intractable allergic diseases.  
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Human FOXP3lowCD45RA- inflammatory non-suppressive (INS) cells were identified 

recently. Unlike conventional regulatory T cells (Tregs), they produce proinflammatory-

cytokines, exhibit reduced suppressiveness, and promote rather than impair anti-tumor 

immunity. In spite of their implication in tumors, the mechanism for generation of 

FOXP3lowCD45RA- INS cells in vivo is unclear. We showed that the FOXP3lowCD45RA- 

cells in human tumors demonstrate attenuated expression of CRIF1, a vital mitochondrial 

regulator. Mice with CRIF1 deficiency in Tregs bore Foxp3low INS-Tregs with 

mitochondrial dysfunction and metabolic reprograming. The enhanced glutaminolysis 

activated -ketoglutarate-mTORC1 axis, which promoted proinflammatory-cytokine 

expression by inducing EOMES and SATB1 expression. Moreover, chromatin openness 

of the regulatory regions of the Ifng and Il4 genes was increased, which facilitated 

EOMES/SATB1 binding. The increased -ketoglutarate-derived 2-hydroxyglutarate 

downregulated Foxp3 expression by methylating the Foxp3-gene regulatory regions. 

Furthermore, CRIF1-deficiency-induced Foxp3low INS-Tregs suppressed tumor growth 

in an IFN- dependent manner. Thus, CRIF1-mediated mitochondrial and metabolic 

homeostasis is critical for inducing Foxp3low INS-Tregs including FOXP3lowCD45RA- 

cells that promote anti-tumor immunity. 
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Malignant gliomas are largely refractory to immune checkpoint blockade (ICB) 

therapy. To explore the underlying immune regulators, we examine the microenvironment 

in glioma and find that tumor-infiltrating T cells are mainly confined to the perivascular 

cuffs and express high levels of CCR5, CXCR3, and programmed cell death protein 1 

(PD-1). Combined analysis of T cell clustering with T cell receptor (TCR) clone 

expansion shows that potential tumor-killing T cells are mainly categorized into pre-

exhausted/exhausted and effector CD8+ T subsets, as well as cytotoxic CD4+ T subsets. 

Notably, a distinct subpopulation of CD4+ T cells exhibits innate-like features with 

preferential interleukin-8 (IL-8) expression. With IL-8-humanizedmouse strain,we 

demonstrate that IL-8-producing CD4+ T, myeloid, and tumor cells orchestrate myeloid-

derived suppressor cell infiltration and angiogenesis, which results in enhanced tumor 

growth but reduced ICB efficacy. Antibody-mediated IL-8 blockade or the inhibition of 

its receptor, CXCR1/2, unleashes anti-PD-1-mediated antitumor immunity. Our findings 

thus highlight IL-8 as a combinational immunotherapy target for glioma. 
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Immune cells play a crucial role in the tumor microenvironment (TME), and differences 

in their quality and quantity significantly impact the cancer outcome. While research on 

macrophages and CD8+ cytotoxic T cells in the TME has advanced, the role of B cells in 

the TME remains largely unclear. 

B cells, in addition to differentiating into antibody-producing cells, have functions as 

antigen-presenting cells for T cells and as cytokine-producing cells. Studies using mouse 

models have demonstrated that B cells in the TME are diverse, and their phenotype, gene 

expression patterns, and cytokine production can contribute to both anti-cancer and pro-

cancer effects. However, in the human TME, it is still unclear which B cells are involved 

in anti-cancer effects and which ones may induce cancer proliferation. Furthermore, it is 

unclear whether B cells directly exert anti-cancer effects or are indirectly important for 

building anti-cancer immune responses in the TME. 

Using single-cell RNA sequencing (scRNAseq) and single-cell B cell receptor sequencing 

(scBCRseq), we analyzed B cells in the tumor microenvironment of endometrial cancer 

at the single-cell level and evaluated their diversity and correlation with prognosis. In 

several cases, we found clonally expanded phenotypic cells that had undergone class 

switching to IgG. Additionally, pathological histological analysis revealed that cases with 

a high IgG/IgA ratio in B cells, rather than the frequency of B cells in the TME, had a 

favorable prognosis. Therefore, the selective expansion of IgG-expressing B cell clones 

in the TME is considered crucial for effective anti-cancer effects. 

Then, how do these IgG-expressing B cells undergo differentiation induction and clonal 

expansion in the TME? How do precursor cells of IgG-expressing B cells differ from IgA-

expressing B cells? What does the IgG produced by IgG-expressing B cells recognize? In 

my talk, we aim to discuss the anti-cancer effects of B cells in the human TME. 
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Bispecific T cell engagers (TCEs) show promising clinical efficacy in blood tumors, 

but their application to solid tumors with immunosuppressive environments remains 

challenging. Here, we show that Fc-fused IL-7 (rhIL-7-hyFc) changes the 

intratumoral CD8 T cell landscape, allowing TCE-immunotherapy to function 

effectively in solid tumors. rhIL-7-hyFc monotherapy induced a dramatic increase in 

CD8 tumor-infiltrating lymphocytes (TILs) in various solid tumors in mice and 

humans, but the majority of these cells were PD-1-negative tumor non-responsive 

bystander T cells. However, they were non-exhausted and central memory-phenotype 

CD8 T cells with high TCR-recall capacity that can be triggered by tumor antigen-

specific TCEs to acquire tumoricidal activity. Single-cell transcriptome analysis 

revealed that rhIL-7-hyFc-induced bystander CD8 TILs transformed into a cycling 

subset of transitional T cells by TCE-redirection with decreased memory markers and 

increased cytotoxic molecules. Notably, TCE treatment had no major effect on tumor-

reactive exhausted CD8 TILs. Our results suggest that TCE-immunotherapy primarily 

targets bystander rather than tumor-reactive CD8 TILs and that rhIL-7-hyFc treatment 

promotes the antitumor efficacy of TCE-immunotherapy by increasing TCE-sensitive 

bystander CD8 TILs in solid tumors. 



55 

 

Bo HUANG, Ph.D., M.D.                                 

Professor & Vice Chairman of Department of Immunology  

Vice Director of Institute of Basic Medical Sciences 

Chinese Academy of Medical Sciences 

5 Dong Dan San Tiao, Beijing 100730, China 

Tel: +86-10-7915 6947 

Fax: +86-10-7915 6227 

Email: tjhuangbo@hotmail.com 

 

Education and Appointment 

1988-1993 M.D. Hubei Medical University, Wuhan  

1996-2002 Ph.D of Biochemistry & Molecular Biology, Tongji Medical College, 

 Huazhong University of Science & Technology, Wuhan 

2002-2006 Postdoc, Karolinska Iinstitutet (Sweden), University of Calgary 

 (Canada), and Mount Sinai School of Medicine (USA) 

2006-2012 Associate Professor & Professor, Department of Biochemistry and  

 Molecular Biology, Tongji Medical College, Wuhan 

2012.3- Professor & vice Chairman of Department of Immunology, Chinese  

 Academy of Medical Sciences, Beijing 

 

Specialty and Research Field of Interest 

Tumor immunology and immunotherapy, metabolism, mechano-oncology, and 

microparticles 

 

Selected Publications 

1． Zhou L, Wu D, Zhou Y, Wang D, Fu H, Huang Q, Qin G, Chen J, Lv J, Lai S, Zhang Y, Zhang X, 

Huang B. Tumor cell-released kynurenine biases MEP differentiation into megakaryocytes in cancer 

patients by activating AhR-RUNX1. Nat Immunol. 2023; online 

2． Lv J, Zhou Y, Zhou N, Wang Z, Chen J, Chen H, Wang D, Ma J, Liu Y, Wan Y, Zhang Y, Zhang H, 

Huang B. Epigenetic modification of CSDE1 locus dictates immune recognition of nascent 

tumorigenic cells. Sci Transl Med. 2023;15:eabq6024. 

3． Tang K, Zhang H, Deng J, Wang D, Liu S, Lu S, Li Y, Chen J, Lv J, Ma J, Huang B. Ammonia 

detoxification promotes CD8+ T cell memory development by urea and citrulline cycles. Nat 

Immunol. 2023;24:162-173. 

4． Zhang H, Liu J, Yang Z, Wei K, Zhu L, Tang L, Wang D, Zhou Y, Lv J, Zhou N, Tang K, Ma J, Huang 

B. TCR activation directly stimulates PYGB-dependent glycogenolysis to fuel the early recall 

response in CD8+ memory T cells. Mol Cell. 2022;82:3077-3088.e6. 

5． Lv J, Liu Y, Mo S, Zhou Y, Chen F, Cheng F, Li C, Tang K, Ma J, Wang Z, Zhu Q, Tong WM, Huang 

B. Gasdermin E mediates resistance of pancreatic adenocarcinoma to enzymatic digestion through a 

YBX1-mucin pathway. Nat Cell Biol. 2022;24:364-372.  

mailto:tjhuangbo@hotmail.com


56 

 

Drug tumor microparticles: novel immunotherapy for malignant effusion and 

ascites 

 

Bo HUANG 

 

Department of Immunology, CAMS&PUMC Beijing 100005 

 

Naïve T cells encounter antigens in draining lymph nodes, where they are primed by 

dendritic cells and differentiate into effector T (Teff) cells. Following antigen clearance, 

effector cells enter a contraction phase and die, while a minority of Teff cells survive and 

acquire a memory phenotype, conferring the host with the ability to defend against 

pathogen re-infection or tumorigenesis. This process is involved in memory formation 

and maintenance, a key issue of immunology. The nature of memory lies in the long-time 

survival of T cells. Cells use the molecule ATP for energy. During the process of ATP 

production, reactive oxygen species (ROS) and ammonia (NH3) byproducts are produced, 

both of which can be cytotoxic and limit cellular longevity. Therefore, memory T cells 

need to develop machinery to clear both ROS and ammonia. We found that CD8+ 

memory T cells use the ketogenesis, gluconeogenic pathway, glycogenesis, 

glycogenolysis and pentose phosphate pathway to generate NADPH for ROS clearance, 

and employ both the urea and citrulline cycles to clear ammonia, thus enabling memory 

formation and maintenance. 
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The coronavirus disease 2019 (COVID-19) pandemic results in devastating impact 

on the economy, society, and public health. SARS-CoV-2 vaccination induces virus-

specific immunity protecting hosts from infection and severe diseases. Neutralizing 

antibodies (nAbs) that interfere with the entry of SARS-CoV-2 into host cells are 

considered to be a key for host protection. However, due to the declining titers over time 

and/or the emergence of viral escape variants, strategies that only focus on neutralizing 

antibodies may be insufficient. Compared with nAbs, SARS-CoV-2-specific memory T 

cells are maintained for a relatively long time and there is increasing evidence that SARS-

CoV-2 variants rarely escape memory T cell responses elicited by SARS-CoV-2 

vaccination. We therefore need to continue work on such vaccines that induce durable 

and broad protective T cell-mediated immunity against COVID-19. Extent and duration 

of influenza epidemic vary from year to year. Multiple factors such as characteristics of 

circulating influenza viruses, immunity of the population, and transmissibility of viruses 

could affect the impact of influenza epidemic. Most seasonal influenza are mild and self-

limiting. However, complications and hospitalizations are more frequent among older 

adults, children aged < 2 years, and those with underlying medical conditions that confer 

higher risk for influenza-related complications. I describe the characteristics of immune 

response by SARS-CoV-2 vaccination and discuss clinical research on influenza. 
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Cellular and humoral responses constitute fundamental elements of adaptive immunity to 

achieve successful protection against infection. In contrast to antibody-mediated 

immunity, T cell-mediated immune responses have not been fully characterized on a 

clonotype resolution. Using PBMCs from infected and vaccinated donors, we identified 

dominant clonotypes and epitopes of virus-reactive T cells which were associated with 

symptoms and immunological memory. We also observed unusual clonal T cell responses 

and unique viral adaptation during infection in immunodeficient patients lacking humoral 

immunity. In this symposium, we would like to share and discuss our insights obtained 

from chronological  clonological analysis of human T cell responses during infection.   
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During viral infection, pre-existing memory CD8+ T cells that are not specific for the 

infecting virus can be activated by cytokines without cognate antigens, termed bystander 

activation. Recent studies have demonstrated that bystander-activated CD8+ T cells exert 

either protective or detrimental effects on the host depending on the infection model or 

disease. In this lecture, I will present our recent data showing the mechanisms and 

immunopathological roles of IL-15-induced bystander CD8+ T cell activation in acute 

viral infection. In addition, I will discuss molecular regulations of bystander activation-

related genes and clinical significance of bystander activation. 
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Constant evolution of SARS-CoV-2 gives rise to highly immune-evasive variants, posing 

a critical challenge to the efficacy of vaccines and neutralizing antibody (NAb) drugs. If 

we could predict the evolution of the virus, we can prepare broad-spectrum neutralizing 

antibodies and vaccines in advance. By integrating high-throughput deep mutational 

scanning (DMS) with single-cell VDJ sequencing, we can profile the escape mutations of 

a large collection of monoclonal antibodies isolated from current immune background. 

Based on these DMS profiles, we built a prediction model to identify mutation hotspots 

of the virus by considering the impact on immune evasion and ACE2-binding. Using this 

model, we were able to accurately predict the evolution trend of BA.5 as well as the 

prevalence of multiple later variants, including BQ.1.1 and XBB lineages. Also, our 

prediction model allows us to prospectively identify broad-spectrum neutralizing 

antibody drugs, including a featured broad-spectrum NAb, named SA55, isolated from 

SARS-CoV-2-vaccinated SARS convalescents. SA55 targets an extremely rare epitope 

and mutations that can escape it are less likely to appear, making it an advantageous drug 

candidate to afford long-lasting protection against current and future mutants. 
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The development of sterile immunity which would produce highly potent and life-

lasting neutralizing antibodies is a prerequisite to any natural infection or vaccination. 

However, anti-disease immunity is not easy to develop against many infections, 

including malaria. The reasons for the lack of sterile immunity against malaria are 

largely unknown.  

The germinal center (GC) is a site where somatic hypermutation and clonal selection are 

coupled for antibody affinity maturation against infections. However, how GCs are 

formed and regulated is incompletely understood. We recently identified an unexpected 

role of Tank-binding kinase-1 (TBK1) as a crucial B cell-intrinsic factor for GC 

formation (Lee et al., J Exp. Medicine, 2022). We found that TBK1 phosphorylation 

elevated in B cells during GC differentiation and regulated the IRF4/BCL6 expression 

balance by limiting CD40 and BCR activation through noncanonical NF-κB and 

AKTT308 signaling. In the absence of TBK1, CD40 and BCR signaling synergistically 

enhanced IRF4 expression in Pre-GC, leading to BCL6 suppression, and therefore failed 

to form GCs. As a result, during mouse malaria infection with PyNL, TBK1-deficient B 

cells failed to form GC despite normal Tfh cell differentiation. Moreover, memory B 

cells generated from TBK1-deficient B cells fail to confer sterile immunity upon 

reinfection, suggesting that TBK1 determines B cell fate to promote long-lasting 

humoral immunity during malaria. 

The next question would be how to control re-infection? In my presentation, I will 

overview our recent findings and summarize our observations on how understanding 

host immunity can eliminate Plasmodium parasites.   
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The mammalian intestine harbors a myriad of commensal microorganisms. Nevertheless, 

excessive immune response to the commensal microorganisms is prevented by anti-

inflammatory machinery represented by the accumulation of regulatory T cells. 

Furthermore, a gut-resident macrophage subset that highly expresses CX3CR1hi also 

possesses anti-inflammatory properties such as IL-10 production. CX3CR1hi 

macrophages settle in the gut during the developmental stage and undergo self-renewing, 

although this population gradually decreases after weaning and monocytes differentiate 

into CX3CR1hi macrophages in the intestine. The underlying mechanism of monocyte-

derived CX3CR1hi macrophage differentiation remains largely unknown. We recently 

found that monocytes and CX3CR1hi macrophages highly express retinoid X receptor 

(RXR), a nuclear receptor that heterodimerizes with other nuclear receptors, such as LXR 

and PPAR, to regulate multiple biological processes. CX3CR1hi macrophages decrease 

during colitis development; however, administration of an RXR agonist restored 

CX3CR1hi macrophages and decreased monocytes with inflammatory properties. 

Eventually, the RXR agonist ameliorated colitic symptoms. Likewise, treating bone 

marrow cells with an RXR agonist markedly enhanced the differentiation of CX3CR1hi 

macrophages. 

Further, transcriptome and cell biological analyses demonstrated that RXR activation 

facilitated mitochondrial ATP production via oxidative phosphorylation at the stage of 

immature macrophages. Inhibition of mitochondrial ATP production canceled the effect 

of RXR activation on CX3CR1hi macrophage differentiation. In conclusion, RXR 

activation facilitates the differentiation of monocytes into CX3CR1hi macrophages 

through augmentation of mitochondrial metabolism and significantly contributes to 

immune homeostasis in the intestinal mucosa.    
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Ulcerative colitis (UC) develops through complicated interaction between the host and 

microbiot. In addition to immune cells and epithelial cells, intestinal fibroblasts are 

suggested to play crucial roles in the maintenance of the gut homeostasis and the 

pathogenesis of UC. However, influences of the host-microbiota interaction on 

physiology and pathophysiology of intestinal fibroblasts remain poorly understood. Here, 

we reveal that OTUD3 suppresses pathologic activation of fibroblasts exposed to 

microbial cyclic GMP-AMP (3’3’-cGAMP) by deubiquitinating stimulator of interferon 

genes (STING) in the colon. OTUD3 was specifically expressed in fibroblasts in human 

and murine colon. OTUD3 hydrolyzed K27-linked polyubiquitin chains on STING in 

colonic fibroblasts that incorporated 3’3’-cGAMP. The introduction of a Sting deficiency 

ameliorated DSS-induced colitis in Otud3-/- mice. Some intestinal bacteria species 

harboring oligo-nucleotide cyclase genes were increased together with their phages in UC 

patients. Mice harboring an UC risk missense variant in the Otud3 gene showed 

pathological features of UC in the colon after transplantation of a fecal microbiota with 

the potential to produce excessive cGAMP from UC patients. Collectively, these results 

highlight a mechanism of the interaction between the host (OTUD3 in fibroblasts) and 

microbiota (STING agonist) in UC development. 
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Chronic rhinosinusitis (CRS) is a complex inflammatory disease characterized 

by two distinct endotypes with diverse immune signatures, namely type 2 and non-type 2 

inflammation. Regulatory T cells (Tregs) play a crucial role in maintaining immune 

homeostasis within mucosal tissues. However, the precise regulatory mechanisms of 

Tregs in CRS remain poorly understood. In this study, we employed an aspergillus 

protease and ovalbumin-induced chronic inflammation model to investigate the impact 

of Treg cells on CRS. During inflammation, the proportion of Treg cells within the CD4+ 

T cell population was found to diminish, and a characteristic reprogramming was 

observed, characterized by increased expression of ST2 and decreased Rort. Depletion 

of endogenous Tregs led to exacerbated inflammation, highlighting the importance of 

Tregs in curbing effector functions. Utilizing flow cytometry and transcriptional profiling, 

we further characterized Tregs as an efficient subset capable of suppressing neutrophilic 

inflammation by restraining the pathogenicity induced by IFN and TNF. These findings 

shed light on the therapeutic potential of harnessing Treg properties to target chronic 

inflammation and epithelial hyperplasia in CRS. Understanding the role of Tregs in CRS 

pathogenesis could pave the way for novel immunomodulatory approaches to alleviate 

disease burden and improve patient outcomes. 
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Innate lymphoid cells (ILCs) are tissue-resident lymphocytes predominantly found in 

mucosal tissues of respiratory and digestive tracts. Known for their roles in early pathogen 

defense and tissue homeostasis, ILCs can be classified into three subsets based on their 

cytokine production and transcription factor expression: ILC1s, ILC2s and ILC3s. While 

extensive research has explored the diverse functions of ILCs in mucosal tissues, their 

presence and contributions in non-mucosal tissues, such as skeletal muscle, remain 

relatively unexplored. 

 

To elucidate the role of ILCs in muscle tissue, we first validate the functionality of muscle 

resident ILCs in homeostasis. Subsequently, we generate a cardiotoxin (CTX)-induced 

muscle injury model to investigate the contribution of ILCs under disease condition. 

Following regenerative muscle injuries, we observed a notable increase in the number of 

ILCs during the acute inflammation phase. Additionally, we noticed putative interactions 

of ILCs with other immune cells. Further research will clarify the roles of ILCs in muscle 

regeneration and their complex interrelations within the tissue environment. Our findings 

open new avenues for understanding the dynamic involvement of ILCs in muscle 

regeneration and their potential as therapeutic targets in musculoskeletal conditions. 
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Background: Asthma is a chronic inflammatory lung disease characterized by symptoms 

like wheezing and coughing due to narrowed airways. Group 2 innate lymphoid cells 

(ILC2s) play important roles in its development. Asthma has part of its origin early in life, 

and maternal asthma attacks during pregnancy can increase the risk of asthma in offspring. 

However, the underlying mechanisms of asthma susceptibility transmission to offspring 

remains largely unknown. We used a pregnant asthmatic mouse model to analyze in detail 

the lung changes in their offspring during fetal and adult life. 

Methods: Female mice were either sham sensitized or sensitized to ovalbumin (OVA) 

before mating. Allergic lung inflammation was induced in pregnant mice through 

intranasal allergen challenge using either phosphate-buffered saline (PBS) or OVA. 

Offspring were exposed to either PBS or house dust mite (HDM) during adulthood. Lung 

tissue from offspring was collected during fetal and adult stages and analyzed for immune 

cells and epithelial cells using flow cytometry, snRNA-seq, and scATAC-seq. 

Corticosterone in serum and amniotic fluid was analyzed by ELISA. 

Results: In the lungs of prenatal offspring of asthmatic mothers, there were higher counts 

of eosinophils and ILC2s. When the offspring of OVA-exposed mothers were challenged 

with HDM, they had more severe asthma in adulthood than the offspring of non-asthmatic 

mothers. Detailed snRNA-seq analysis and scATAC-seq analysis of immune cells and 

epithelial cells in the lungs of the offspring during the embryonic period revealed that 

maternal asthma altered gene expression and chromatin accessibility in ILC2s. 

Eliminating ILC2s in the lungs of the offspring before and after birth with anti-IL7RA 

antibodies improved asthma exacerbation in the offspring. The stress hormone 

corticosterone was elevated in the amniotic fluid of asthmatic mothers. Hence, 

administering dexamethasone, a synthetic glucocorticoid, to pregnant mice altered the 

phenotype of ILC2s in the offspring's lungs, exhibiting a resemblance to the asthmatic 

model. These findings suggest that maternal asthma alters the phenotype of the fetal lung 

ILC2s, thereby increasing asthma susceptibility in the offspring. These insights into 

asthma transmission mechanisms carry significant implications for developing 

interventions to reduce the risk of asthma onset in offspring of asthmatic mothers. 
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Ulcerative colitis (UC) is an inflammatory bowel disease characterized by chronic erosion 

and ulcers in the colon, which necessitates new therapeutic approaches.  Cohort studies 

have shown that appendectomy (APX) reduces the risk of UC development, though the 

underlying mechanism remains elusive. In this study, we found that APX mice exhibit 

tuft cell hyperplasia as well as increased IL-25 production in the colon. IL-25 was found 

to alleviate colitis by markedly increasing group 2 innate lymphoid cells (ILC2) and 

inducing mucus production from goblet cells (GC) in an IL-13-dependent manner. Both 

IL-25-deficient and ILC2-deficient mice displayed reduced GC hyperplasia and APX-

dependent colitis alleviation, suggesting that APX suppresses the development of colitis 

by strengthening the mucosal barrier through the tuft cell-IL-25-ILC2 axis. Notably, co-

housing of mice with or without APX resulted in the loss of APX effects, suggesting that 

APX-induced changes in the gut microbiota are essential for tuft cell hyperplasia. 

Therefore, to identify the trigger that initiates tuft cell mediated ILC2 responses, we 

performed a comprehensive metabolic analysis and discovered that metabolite X (Patent 

pending) is markedly increased by APX. Administration of the metabolite X clearly 

induced tuft cell/ILC2 activation in the colon, resulting in the amelioration of colitis. 

Collectively, our findings demonstrate that APX initiates tuft cell mediated ILC2 

activation and alleviates colitis by enhancing mucosal barriers. We believe that targeting 

tuft cells could offer a promising therapeutic strategy for UC patients. 
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Transgelin-2, a small actin-binding protein, is the only transgelin family member 

expressed in immune cells. We have investigated the roles of Transgelin-2 in diverse 

immune cells over an extended period. Transgelin-2 contributes to T cell activation by 

strengthening the actin cytoskeleton at the immunological synapse and stabilizing 

connections between T cells and B cells. Furthermore, transgelin-2 in cytotoxic T cells 

enhances adhesion to target cells by boosting the "inside-out" activation of leukocyte 

function-associated antigen 1 suggesting its potential role in anti-tumor efficacy of 

cytotoxic T cells by compensating for the lack of costimulation in the tumor 

microenvironment. In macrophages, while transgelin-2 expression in inactive conditions 

is very low, its expression is highly upregulated by bacterial endotoxins to enhance 

cytokine production and phagocytosis. We have recently reported that Transgelin-2 is 

dramatically upregulated in dendritic cells during maturation and lipopolysaccharide 

activation like macrophages. We showed that deletion of transgelin-2 in dendritic cells 

leads to significant defects in their abilities to home to draining LNs and to form optimal 

contacts with cognate CD4+ T cells to prime T cells, and these changes were associated 

with a failure to suppress tumor growth and metastasis of B16F10 melanoma cells in mice. 

Finally, we provide promising evidence for the implication of recombinant transgelin-2 

protein, engineered for cell-penetration and de-ubiquitination, potentiated DC functions 

to suppress tumor growth and metastasis, demonstrating that this small-actin binding 

protein represents a promising therapeutic approach for DC-based cancer immunotherapy. 
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Uncontrolled B cell responses are closely associated with development of several 

autoimmune diseases and can result in tissue damage and kidney failure. In an effort to 

identify a novel factor that regulates B cell response, we found that transcriptional factor 

EB (TFEB) is highly expressed in naïve B cells and its expression levels dynamically 

change during the process of plasma cell differentiation. In cell types other than B cells, 

TFEB is known to respond to various environmental cues by altering its phosphorylation 

status and nuclear localization. Activated TFEB promotes expression of genes associated 

with diverse biological pathways such as autophagy, lysosomal biogenesis, cellular 

metabolism, and immune responses. However, the role of TFEB in B cells is not much 

studied. 

In order to elucidate the role of TFEB in B cells, we generated mice in which TFEB is 

specifically deleted in B cells. B cell-specific TFEB-deficient mice showed significantly 

higher serum antibody titers and increased numbers of bone marrow-resident antibody 

secreting cells compared to control mice both at steady state and after OVA immunization. 

In addition, increased fecal antibody titers were detected along with elevated germinal 

center responses in Peyer's patches in B cell-specific TFEB-deficient mice, indicating that 

TFEB negatively regulates B cell responses in vivo. Furthermore, we found that TFEB-

deficient B cells undergo more efficient in vitro plasma cell differentiation than control B 

cells. Combined, these data demonstrate that TFEB is a novel B cell-intrinsic factor that 

negatively regulates plasma cell differentiation and prevents excess antibody production. 
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Hematopoietic stem and progenitor cells (HSPCs) are the source of daily 

hematopoiesis and give rise to all blood cell types. Recent work has revealed that the 

majority of HSPCs exhibit some degree of bias towards certain lineage outputs. However, 

cell-intrinsic regulatory mechanisms controlling HSPC lineage biases remain largely 

unclear. 

Regnase-1 (Reg1) is an RNA decay enzyme that degrades mRNAs related to 

inflammatory responses. Reg1 recognizes stem loop (SL) structures containing 

pyrimidine-purine-pyrimidine loop in 3’ untranslated region (3’UTR).  

Here we show that Reg1 and its family member, Reg3, are critical in shaping HSPC 

lineage bias through degradation of Nfkbiz mRNA. Reg1/Reg3-double deficient (DKO) 

mice exhibited a significant reduction in T/B-lymphocytes and a concurrent increase in 

myeloid cells cell-intrinsically. In contrast, the single deficiency of Reg1 or Reg3 did not 

affect hematopoiesis in the BM. ScRNA-seq analysis of Lin–Sca-1+Kit+ (LSK) cells 

revealed that DKO cells displayed an altered transcriptional profiling, favoring 

differentiation towards myeloid and megakaryo-erythroid lineages, while lymphoid 

signature genes were underrepresented. Among the upregulated genes in DKO cells, 

Nfkbiz and Ehd3 were identified as target genes of Reg1/3. Subsequently, Nfkbiz was 

found to exert a strong inhibitory influence on B cell differentiation. Notably, the genetic 

deletion of Nfkbiz led to a significant improvement in the hematopoietic changes observed 

in DKO mice. Given Nfkbiz’s role as a transcription regulator that induces chromatin 

remodeling, we investigated the epigenetic landscape of Flt3–CD48–LSK cells using 

scATAC-seq, revealing increased accessibility of myeloid-related genes in DKO cells. 

Further deletion of Nfkbiz restored these changes in chromatin accessibility. 

Mechanistically, Reg1/3 recognize shared UAU-loop SL structures present in 3’UTR of 

Nfkbiz. Finally, by employing Nfkbiz-targeting antisense oligonucleotides against the SLs 

recognized by Reg1/3, we found that Nfkbiz can prime HSCs towards myeloid lineages, 

accelerating myeloid differentiation in response to IL-1 and TNF. 

In conclusion, we demonstrate that the Reg1/Reg3-Nfkbiz axis regulates HSC lineage 

priming through chromatin remodeling. 
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CD4+ memory T cells are central to long-term immune protection and influence the 

progression of chronic inflammation. While metabolic reprogramming is critical for the 

generation of memory T cells, the mechanisms controlling the redox metabolism in 

memory T cell formation remain unclear. We found that reactive oxygen species (ROS) 

metabolism changed dramatically in T helper-2 (Th2) cells during the contraction phase 

in the process of memory T cell formation. Thioredoxin-interacting protein (Txnip), a 

regulator of oxidoreductase, regulated apoptosis by scavenging ROS via the nuclear 

factor erythroid 2-related factor 2 (Nrf2)-biliverdin reductase B (Blvrb) pathway. Txnip 

regulated the pathology of chronic airway inflammation in the lung by controlling the 

generation of allergen-specific pathogenic memory Th2 cells in vivo. Thus, the Txnip-

Nrf2-Blvrb axis directs ROS metabolic reprogramming in Th2 cells and is a potential 

therapeutic target for intractable chronic inflammatory diseases. In addition, the 

expression of Txnip is regulated by various environmental factors, including glucose 

concentration. Therefore, Txnip is predicted to regulate memory T cell formation in 

response to environmental factors. 
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Background & Aims:  

Chronic hepatitis C virus (HCV) infection results in abnormal immunological alterations, 

which are not fully normalized after viral elimination by direct-acting antiviral (DAA) 

treatment. Here we longitudinally examined phenotypic, transcriptomic, and epigenetic 

alterations in peripheral blood regulatory T (TREG) cells from patients with chronic HCV 

infection according to DAA treatment. 

Methods: 

Patients with chronic genotype 1b HCV infection who achieved sustained virologic response 

(SVR) by DAA treatment and healthy donors were recruited. Phenotypic characteristics of 

TREG cells were investigated through flow cytometry analysis. Moreover, transcriptomic and 

epigenetic landscape of TREG cells were analyzed using RNA-seq and ATAC-seq analysis. 

Results: 

The TREG cell population—especially the activated TREG cell subpopulation—was expanded 

in peripheral blood during chronic HCV infection, and this expansion was sustained even 

after viral clearance. RNA-seq analysis revealed that viral clearance did not abrogate the 

inflammatory features, such as TREG activation and TNF signal, of TREG cells from patients. 

Moreover, ATAC-seq analysis showed inflammatory imprinting in the epigenetic landscape 

of TREG cells from patients, which remained after treatment. Intracellular cytokine staining 

demonstrated that TREG cells from patients with chronic HCV infection exhibited 

inflammatory features and TNF production that were maintained after viral clearance.  

Conclusions: 

Overall, our results showed that during chronic HCV infection, the expanded TREG cell 

population acquired inflammatory features at phenotypic, transcriptomic, and epigenetic 

levels, which were maintained even after successful viral elimination by DAA treatment. 

Further studies are warranted to examine the clinical significance of sustained inflammatory 

features in the TREG cell population after recovery from chronic HCV infection.  
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Cardiovascular disease is a leading cause of death worldwide. Influenza A virus infection 

can increase the risk of death from cardiovascular disease, and vaccination can reduce the 

risk of death from cardiovascular disease. In mouse study, we showed that the increased 

influx of immune cells into the lungs due to influenza A virus infection can cause 

worsening of arteriosclerosis. In addition, monocytes exposed to influenza A virus 

accumulated in atherosclerotic plaques, causing instability of atherosclerotic plaques due 

to increased expression of matrix metalloproteinase-13. Interestingly, the expression of 

matrix metalloproteinase-13 was found to be suppressed in the serum of patients 

diagnosed with influenza A virus who took metformin, the first line treatment of type 2 

diabetes. Therefore, we investigated whether the worsening of arteriosclerosis caused by 

influenza A virus infection is suppressed by metformin treatment. In vitro and in vivo 

studies showed that viral replication and influenza A virus-induced cytokine expression 

were inhibited by metformin. In particular, MCP-1 and IP-10, cytokines related to cell 

infiltration, and cardiovascular disease development were significantly reduced by 

metformin under influenza A virus infection condition. As a result, the acute exacerbation 

of atherosclerosis caused by influenza A virus in mouse aorta was inhibited by metformin. 

In addition, we found that the regulation of AKT/MAPK signaling plays an important role 

in the mechanism of metformin. In conclusion, this suggests that taking metformin can 

control the worsening of atherosclerosis caused by influenza by maintaining homeostasis 

of the influx of immune cells.  
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Human T cell receptors develop to form an extremely diverse repertoire to recognize a 

large variety of antigens. Upon exposure to the SARS-CoV-2 antigen, a few naïve T cells 

react and expand, resolve the infection, and finally constitute the antigen-specific memory 

T cell pool. In the homeostatic condition, the pathogen-specific T cells have high diversity 

and low frequency, which restrict the exploration of these cells. Single-cell–based TCR- 

and RNA-sequencing (scTCR/RNA-seq) analysis enable us to acquire TCR alpha-beta 

clonotype sequences, together with the gene expression signature of these individual T 

cells. However, the throughput of single-cell analysis is limited, and it is difficult to 

determine features such as antigen specificity and restricting-HLAs of a TCR pair after 

the cell was used for sequencing. Thus, selecting the antigen-specific T cells for single-

cell analysis, and exploring the characteristics of a T cell using the information from 

single-cell data, are crucial for the investigation of T-cell responses against the pathogen. 

To identify clonotypes associated with SARS-CoV-2 defense, we stimulated the T cells 

with antigens for a short period or a long period, sorted the responded T cells based on 

activation marker expression or proliferation, and analyzed the T cells with scTCR/RNA-

seq. To determine the epitopes and restricting HLAs of target TCRs, we reconstituted the 

paired TCR sequences in a reporter cell line. Using this methodology, we characterized 

dominant T cell clonotypes against SARS-CoV-2, as well as their epitopes that may 

indicate the critical antigenic regions. This information could contribute to the vaccine 

design in the future. 
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Coronavirus disease 2019 (COVID-19), caused by infection of severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), continues to impact human lives globally. It is 

relatively established that the first dose of the mRNA vaccine could generate a robust 

CD4+ T cell response against SARS-CoV-2 in unexposed individuals. The CD8+ T cell 

response, however, occurred slowly and the magnitude varied largely between individuals. 

Meanwhile, several different studies have highlighted the existence of pre-existing T-cell 

immunity against SARS-CoV-2 as a result of past common cold infections with human 

endemic coronavirus. However, the functional implication of these pre-existing cross-

reactive T cells remains a constant debate. Our study aimed to understand the kinetics and 

quality of the immune response induced by mRNA vaccines in two groups: healthy young 

medical workers and elderly patients with lung diseases. We stimulated T cells with the 

whole spike protein of SARS-CoV-2 and adopted a TCR strength marker, IRF4, to 

perform the activation-induced marker (AIM) assay. The results suggested that mRNA 

vaccines could robustly induce SARS-CoV-2 specific CD4+ T cells and its high-affinity 

subset in both groups. Interestingly, there was no significant difference in the magnitude 

between the two groups shortly after vaccinations. We then combined the two groups and 

re-classified them into good, medium, and bad responders based on their induction of 

high-affinity SARS-CoV-2 specific CD4+ T cells. We discovered that good responders 

generated higher levels of cytotoxic CD4+ T cells and neutralizing antibodies compared 

to bad responders, despite their similar frequencies of SARS-CoV-2 specific CD4+ T cells. 

Surprisingly, no significant age differences were observed between good and bad 

responders, suggesting that age is not the primary factor determining a vaccine response. 

In addition, we observed a negative correlation between pre-existing cross-reactive CD4+ 

T cells and the level of high-affinity and cytotoxic CD4+ T cells respectively after 

vaccinations, suggesting a negative effect of pre-existing cross-reactive T cells. In 

conclusion, our findings suggested that high levels of pre-existing cross-reactive CD4+ T 

cells may predict a weaker vaccine response, regardless of age. This study provides 

insights into the functional implications of pre-existing cross-reactive T cells and a 

perspective on redefining immunological age.  
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Repeated pandemics and epidemics caused by influenza virus and SARS-CoV have 

resulted in drastic effects on global public health. Although some vaccines and antiviral 

drugs achieved successes to control disease spread and morbidity, their limited 

application to new variants emphasize the requirements for broad-spectrum therapeutics. 

One strategy to achieve the goal is utilizing host immune system. Upon respiratory virus 

infection, various tissue resident immune cells mediate antiviral response. Both innate 

and adaptive T cells are one of major population that participate in the antiviral response 

through IFN-γ and IL-17A. Generation and maintenance of T cells often requires IL-7, a 

T cell homeostatic cytokine. Administration of recombinant IL-7 rapidly amplify T cells 

and has been an attempting strategy to boost T cell response in various disease. Especially, 

several studies have suggested potential of IL-7 administration in protection against 

respiratory infection. 

To investigate the potential of recombinant IL-7 in protection against respiratory virus 

infection, we infected female C57BL/6 mice with various virus as influenza A virus, 

influenza B virus, SARS-CoV-2, and RSV. Surprisingly, administration of recombinant 

IL-7 induces protective effects against broad spectrum of viruses. To further investigate 

the mechanisms of IL-7-mediated antiviral effects, we used single cell RNA-sequencing 

paired with V(D)J sequencing and flow cytometric approaches on IAV infected mice. The 

mice administered with IL-7 displayed expansion of IFN-γ-producing conventional T 

cells and IL-17A-producing innate-like T cells. The administration of IL-7 also 

upregulated the expression of antiviral gene in both conventional and innate-like T cells. 

Cytokine depletion studies suggested that IL-17A-producing innate-like T cells, rather 

than IFN-γ-producing conventional T cells, are major population for the IL-7-mediated 

protective effects upon infection. In conclusion, we suggest the administration of 

recombinant IL-7 could be a potential broad-spectrum therapeutic by regulating early 

immune responses with IL-17A-producing innate-like T cells. 
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Background 

Most cases of pediatric COVID-19 are asymptomatic or result in mild disease. However, 

a small number of children have been found to experience severe multisystem 

inflammatory syndrome (MIS-C) within a few weeks after SARS-CoV-2 infection. While 

causes for MIS-C remain unknown, studies have reported a skewing of the T cell receptor 

(TCR) repertoire in MIS-C patients, suggesting the potential relevance of a SARS-CoV-

2 superantigen. However, evidence for the existence of a SARS-CoV-2 superantigen and 

its impact to MIS-C remain insufficient. Here, we aim to characterize the T cell landscape 

of MIS-C patients and investigate the potential presence and impact of a SARS-CoV-2 

superantigen in MIS-C. 

Methods 

A cohort of four MIS-C patients treated with intravenous immunoglobulins and steroids 

were recruited, and peripheral blood samples were collected serially at the following 

timepoints: before, 1-2 days and 4-10 days after treatment. CD4+ and CD8+ T cells were 

sorted from isolated peripheral blood mononuclear cells through fluorescence-activated 

cell sorting and subjected to multiplex sequencing for single-cell analysis of gene, protein 

and TCR expressions. 

Results 

MIS-C patients exhibited elevated frequencies of effector CD8+ and cycling T cells 

compared to healthy children, and the effector CD8+ and cycling T cells of MIS-C patients 

also showed greater expression of cytotoxicity-related genes within each of their 

respective clusters relative to their healthy counterparts. Importantly, the TCRβ repertoire 

of certain MIS-C patients were found to be restricted and heavily skewed towards 

polyclonal TRBV11-2*01 cells. These cells localized mainly to effector CD8+ and cycling 

T cell clusters and highly upregulated expression of effector and cytotoxicity genes. 

Furthermore, TRBV11-2*01 cells also showed enrichment of gene sets related TCR-

mediated signaling. 

Conclusion 

Our findings indicate that MIS-C patients have a skewed TCR repertoire towards 

TRBV11-2*01 cells that are primarily comprised of effector and cycling CD8+ T cells 

and are activated in a TCR-dependent manner, suggesting the potential existence and role 

of a SARS-CoV-2 superantigen in MIS-C.  
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Invariant natural-killer T (iNKT) cells play pathogenic roles in allergic asthma in murine 

models and possibly also humans. While many studies show that the development and 

functions of innate and adaptive immune cells depend on their metabolic state, the 

evidence for this in iNKT cells is very limited. It is also not clear whether such metabolic 

regulation of iNKT cells could participate in their pathogenic activities in asthma. Here, 

we showed that acetyl-coA-carboxylase 1 (ACC1)-mediated de novo fatty-acid synthesis 

is required for the survival of iNKT cells and their deleterious functions in allergic asthma. 

ACC1, which is a key fatty-acid synthesis enzyme, was highly expressed by lung iNKT 

cells from WT mice that were developing asthma. Cd4-CreAcc1fl/fl mice failed to develop 

OVA-induced and HDM-induced asthma. Moreover, iNKT cell-deficient mice that were 

reconstituted with ACC1-deficient iNKT cells failed to develop asthma, unlike when 

WT iNKT cells were transferred. ACC1 deficiency in iNKT cells associated with reduced 

expression of fatty acid-binding proteins (FABPs) and peroxisome proliferator-activated 

receptor (PPAR)γ, but increased glycolytic capacity that promoted iNKT-cell death. 

Furthermore, circulating iNKT cells from allergic-asthma patients expressed 

higher ACC1 and PPARG levels than the corresponding cells from non-allergic-asthma 

patients and healthy individuals. Thus, de novo fatty-acid synthesis prevents iNKT-cell 

death via an ACC1-FABP-PPARγ axis, which contributes to their homeostasis and their 

pathogenic roles in allergic asthma. 
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Regnase-1 (Reg1) suppresses excessive inflammation by degrading mRNAs encoding 

inflammatory mediators through the recognition of stem-loop structures. Reg1 deficiency 

in mice resulted in the development of severe inflammatory diseases, and its 

haploinsufficiency exacerbated experimental autoimmune encephalitis in mice. However, 

the function of Reg1 in SARS-CoV-2 infection is unknown. We found that overexpression 

of Reg1 inhibited SARS-CoV-2 replication in vitro via its RNase activity. However, 

experiments in mice suggested opposite functions. In response to infection with a mouse-

adapted SARS-CoV-2 strain (MA10), Reg1 heterozygous (+/–) mice showed less weight 

loss and were more protective against mild (0.3MLD50) and severe (3MLD50) doses of 

SARS-CoV-2 infection than wild-type controls. Lung histopathology analysis revealed 

that the development of pneumonia was ameliorated in Reg1+/– mice. Furthermore, 

analysis of lung immune cells showed that Reg1+/– mice had increased neutrophil 

infiltration, accompanied by an increase in serum G-CSF levels, following mild SARS-

CoV-2 infection. Although serum cytokine levels and lung cytokine transcript expression 

were not altered, expression of CD11b and Siglec F on lung infiltrating neutrophils was 

decreased in Reg1+/– mice, suggesting that neutrophil function is altered by Reg1 

haploinsufficiency. Our results suggest that Reg1 blockade may ameliorate SARS-CoV-

2 infection by altering neutrophil-mediated immune defense mechanisms. 

 


