
Supplementary information 
Supplementary Table 1 

Gene F (5‘-3’) R (5‘-3’) 
β-actin AGCCATGTACGTAGCCATCC  CTCTCAGCTGTGGTGGTGAA 
Aggrecan TTGCAGACATTGACGAGTGC TTAGTCCACCCCTCCTCACA 
Col2 TGGCTTAGGGCAGAGAGAGA CGTCGTGCTGTCTCAAGGT 
Mmp13 CTTCTGGCACACGCTTTTCC ATGGGAAACATCAGGGCTCC 

Supplementary Table 1. The primer sequences used in the qPCR experiments 
are provided. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Fig. 1. High-microscopy images of mast cells and 
immunohistochemistry of Sox9. 
(a). High-microscopy images of mast cells obtained from WT mice stimulated by 
C.acnes in vitro. Scale bar, 10 μm. 
(b). Immunohistochemistry analysis of Sox9 expression in WT and Kit mice discs with 
or without Modic changes modeling for 4 weeks. Scale bar, 50 μm. Quantitative 
analysis presented in (c). 
(*P<0.05, ** P<0. 01, ***P<0.005, **** P<0.001). 
 



 



Supplementary Fig. 2. Data of NC, C.acnes, C.acnes+Cromolyn and 
C.acnes+Compound4880 groups for 2 weeks. 
(a). 3D reconstruction of micro-CT analysis obtained from the NC, C.acnes, 
C.acnes+Cromolyn and C.acnes+Compound4880 groups for 2 weeks. Scale bar, 200 
μm. 
(b). Representative T2-weighted images of caudal discs in WT mice were obtained from 
the NC, C.acnes, C.acnes+Cromolyn and C.acnes+Compound4880 groups for 2 weeks. 
Scale bar, 200 μm. 
(c). Representative images of H&E, Safranin O/Fast green, and Alcian blue staining 
from the NC, C.acnes, C.acnes+Cromolyn and C.acnes+Compound4880 groups for 2 
weeks. Scale bar, 50 μm. 
(d). Disc height index from different groups. 
(e). Histological scores from different groups. 
(f). Immunohistochemistry analysis of Mmp13 expression in WT mice discs obtained 
from the NC, C.acnes, C.acnes+Cromolyn and C.acnes+Compound4880 groups for 2 
weeks. Quantitative analysis is shown in (g). Scale bar, 50 μm. 
(h). Sirius red staining of NC, C.acnes, C.acnes+Cromolyn and 
C.acnes+Compound4880 groups for 2 weeks and 4 weeks. Scale bar, 50 μm. 
(i). Immunohistochemistry analysis of Sox9 expression in WT mice discs obtained from 
the NC, C.acnes, C.acnes+Cromolyn and C.acnes+Compound4880 groups for 4 weeks. 
Scale bar, 50 μm. Quantitative analysis is presented in (j). 
The results presented in this study are based on data obtained from a minimum of three 
independent experiments Data are presented as mean±SD, the one-way ANOVA with 
the Tukey’s multiple comparison test were used for statistical analysis. (*P<0.05, ** 
P<0. 01, ***P<0.005, **** P<0.001). 
 
 



 
Supplementary Fig. 3. High-microscopy images of mast cells and 
immunohistochemistry of Sox9. 
(a). High-microscopy images of mast cells obtained from WT mice stimulated by 
C.acnes in vitro. Scale bar, 10 μm. Scale bar, 50 μm. 
(b). Immunohistochemistry analysis of Sox9 expression in WT mice discs obtained 
from WT mice and Mrgprb2 KO mice with or without Modic changes modeling for 4 
weeks. Scale bar, 50 μm. Quantitative analysis is shown in (c). 
The results presented in this study are based on data obtained from a minimum of three 
independent experiments Data are presented as mean±SD, the one-way ANOVA with 
the Tukey’s multiple comparison test were used for statistical analysis. (*P<0.05, ** 
P<0. 01, ***P<0.005, **** P<0.001). 
 
 
 
 
 



 
Supplementary Fig. 4. Transcriptome RNAseq of mast cells from WT and 
Mrgprb2 KO mice. 
(a). Heatmap of DEGs of WT mast cells with or without C.acnes stimulation. 
(b). Heatmap of DEGs of Mrgprb2-deficient mast cells with or without C.acnes 
stimulation. 
(c). GO enrichment heatmap of overall DEGs of WT mast cells with or without C.acnes 
stimulation. 
(d). GO enrichment heatmap of overall DEGs of Mrgprb2-deficient mast cells with or 
without C.acnes stimulation. 
 



 
Supplementary Fig. 5. The protein-protein interaction network (PPI) and 
MCODE components were analyzed based on the differentially expressed gene 
lists of WT mast cells. 
(a). PPI networks of DEGs (WT mast cells stimulated by C.acnes vs control) 
(b). The MCODE algorithm was employed to identify highly interconnected network 
components.  
(c). Clusters were assigned different colors based on their ID, indicating that nodes 
within the same cluster tend to be in close proximity to each other. 



 



Supplementary Fig. 6. The protein-protein interaction network (PPI) and 
MCODE components were analyzed based on the differentially expressed gene 
lists of Mrgprb2 KO mast cells. 
(a). PPI networks of DEGs (Mrgprb2 KO mast cells stimulated by C.acnes vs control) 
(b). MCODEs has been applied to identify densely connected network components 
(c). Clusters were assigned different colors based on their ID, indicating that nodes 
within the same cluster tend to be in close proximity to each other. 
 
 
 
 
 
 
 
 
 



 
Supplementary Fig. 7. Transcriptome RNAseq of mast cells from WT and 
Mrgprb2 KO mice.  
(a). GO enrichment analysis was performed to assess the functional enrichment of 
upregulated DEGs. 
(b). KEGG enrichment analysis was conducted to examine the enriched pathways 
among upregulated DEGs. 
(c). A summary of enrichment analysis in PaGenBase was generated to investigate the 
gene regulatory networks related to upregulated DEGs. 



 
Supplementary Fig. 8. The protein-protein interaction network (PPI) and 
MCODE components were analyzed based on the differentially expressed gene 
lists of WT mast cells and Mrgprb2 KO cells stimulated by C.acnes. 
(a). PPI networks of DEGs (WT mast cells stimulated by C.acnes vs Mrgprb2 KO mast 



cells stimulated by C.acnes) 
(b). The MCODE algorithm was employed to identify highly interconnected network 
components.  
(c). Clusters were assigned different colors based on their ID, indicating that nodes 
within the same cluster tend to be in close proximity to each other. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplementary Fig. 9. Immunohistochemistry of Sox9. 
(a). Immunohistochemistry analysis of Sox9 expression in Kit mice were obtained from 
the NC, WT mast cells refusion, Mrgpeb2 KO mast cells refusion for 4 weeks. Scale 
bar, 50 μm. Quantitative analysis is presented in (b).  
The presented results were obtained from a minimum of three independent experiments 
and are presented as the mean ± SD. Statistical significance was indicated as *P<0.05, 
**P<0.01, ***P<0.005, and ****P<0.001. 
 
 


