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Title 

Novel cell-to-cell communications between macrophages and fibroblasts regulate obesity- induced 

adipose tissue fibrosis  

 

Key Points 

- Adipose tissue fibrosis is a complex and dynamic process that involves many cell types, such as 

macrophages and fibroblasts. 

- Crown-like structures, which drive inflammation and fibrosis in adipose tissue during the development 

of obesity, are excellent targets for single-cell and spatial transcriptomics. 

- We identified novel cell-to-cell communications between macrophages and fibroblasts in adipose 

tissue of diet-induced obese mice, particularly during the fibrotic phase in advanced obesity. 

- We elucidated the role of the Mincle-Oncostatin M axis in obesity-induced adipose tissue fibrosis. 

 

Summary 

Recent evidence has shown that adipose tissue eventually develops fibrosis through complex cellular 

crosstalk. Although advances in single-cell transcriptomics have provided new insights into cell diversity 

during this process, little is known about the interactions among the distinct cell types. In this study, we 

employed single-cell analytical approaches to investigate cell-to-cell communications between macrophages 

and fibroblasts in the adipose tissue of diet-induced obese mice. Spatial transcriptomics was used to 

understand local cellular interactions within crown-like structures (CLSs), a characteristic histological 

feature of adipose tissue in obesity driving inflammation and fibrosis. Macrophages and fibroblasts were 

divided into several subclusters that appeared to interact more intensely and complexly with the degree of 

obesity. Besides previously reported Lipid-associated macrophages (LAMs), we identified a small subcluster 

expressing Macrophage-inducible C-type lectin (Mincle), specifically localizing to CLSs. Mincle signaling 

increased the expression of Oncostatin M (Osm), which suppressed collagen gene expression in adipose 

tissue fibroblasts. Consistent with these findings, Osm deficiency in immune cells enhanced obesity-induced 

adipose tissue fibrosis in vivo. Moreover, Osm expression was positively correlated with Mincle expression 

in human adipose tissue during obesity. Our results suggest that Osm secreted by Mincle-expressing 

macrophages is involved in dynamic adipose tissue remodeling in proximity to CLSs. 

 

 

Publication 

Authors:  

Hiro Kohda1,2, Miyako Tanaka1–3*, Shigeyuki Shichino4, Satoko Arakawa5, Tadasuke Komori6, Ayaka 

Ito1,2,7, Eri Wada1,2, Kozue Ochi1,2, Xunmei Yuan1,2, Takehiko Takeda1,8, Atsuhito Saiki9, Ichiro Tatsuno10, 

Kenji Ikeda11, Yuki Miyai12, Atsushi Enomoto12, Yoshihiro Morikawa6, Shigeomi Shimizu13, Satoshi Ueha4, 

Kouji Matsushima4, Yoshihiro Ogawa1,14, Takayoshi Suganami1–3,15*  



 

Institutional Affiliations: 

1 Department of Molecular Medicine and Metabolism, Research Institute of Environmental Medicine, 

Nagoya University, Nagoya, Japan.  

2 Department of Immunometabolism, Nagoya University Graduate School of Medicine, Nagoya, Japan.  

3 Institute of Nano-Life-Systems, Institutes of Innovation for Future Society, Nagoya University, Nagoya, 

Japan.  

4 Division of Molecular Regulation of Inflammatory and Immune Diseases, Research Institute of Biomedical 

Sciences, Tokyo University of Science, Noda, Japan.  

5 Research Core, Institute of Research, Tokyo Medical and Dental University (TMDU), Tokyo, Japan.  

6 Department of Anatomy & Neurobiology, Wakayama Medical University, Wakayama, Japan.  

7 Institute for Advanced Research, Nagoya University, Nagoya, Japan.  

8 Department of Obstetrics and Gynecology, Nagoya University Graduate School of Medicine, Nagoya, 

Japan.  

9 Center of Diabetes, Endocrine and Metabolism, Toho University Sakura Medical Center, Sakura, Japan.  

10 Chiba Prefectural University of Health Sciences, Chiba, Japan. 

11 Department of Molecular Endocrinology and Metabolism, Graduate School of Medical and Dental 

Sciences, Tokyo Medical and Dental University (TMDU), Tokyo, Japan. 

12 Department of Pathology, Nagoya University Graduate School of Medicine, Nagoya, Japan.  

13 Department of Pathological Cell Biology, TMDU Advanced Research Institute, Tokyo Medical and Dental 

University (TMDU), Tokyo, Japan.  

14 Department of Medicine and Bioregulatory Science, Graduate School of Medical Sciences, Kyushu 

University, Fukuoka, Japan. 

15 Center for One Medicine Innovative Translational Research (COMIT), Nagoya University, Nagoya, Japan.  

DOI: https://doi.org/10.2337/db24-0762 

 

 


