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Figure S1. Data processing. Plain A and B show the overall expression level bar chart of the matrix before and after the batch effect is removed, respectively. C. The UpSet diagram shows the number of genes shared between GSE65914 and our cohort. The density map shows a great difference in the sample distribution of each data set before (D) and after (E), removing the batch effect. The PCA diagram shows the distribution of samples of each dataset before removing the batch effect (F) and after removing the batch effect (G).
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Figure S2. Based on MCP-Counter results, the abundance of inflammatory cell infiltration in RLNAG was significantly higher than that in RHNAG. (A) Columnar accumulation map of 10 kinds of immune cell infiltration abundance predicted by MCP-Counter in 84 patients with rosacea. According to the predicted results of MCP-Counter, the differences of immunocyte infiltration abundance between RHNAG and RLNAG groups were compared (B). *: P < 0.05; **: P < 0.01; ***: P < 0.001; ****: P < 0.0001.



[image: ]

Figure S3. The abundance of inflammatory cell infiltration in RLNAG was significantly higher than in RHNAG based on Xcell results. According to the predicted results of Xcell, the differences of immunocyte infiltration abundance between RHNAG and RLNAG groups were compared (A and B). *: P < 0.05; **: P < 0.01; ***: P < 0.001; ****: P < 0.0001.
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[bookmark: OLE_LINK29]Figure S4. The pathways in the RHNAG group are mostly concentrated in the synthesis, transmission and function of neurotransmitters. Based on the GSEA-KEGG database1-3, plain A and C show the pathway visualisation maps enriched by the RHNAG and RLNAG groups, respectively. Based on the GSEA-GO database, plain B and D show the pathway visualization maps enriched by the RHNAG and RLNAG groups, respectively.
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Figure S5. Analysis of gene differential expression between RHNAG and RLNAG groups. A. The volcanic map shows the results of differential expression analysis. Plain B Show the heat map of gene expression in the first 20 up-regulated and down-regulated genes in difference analysis.
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Figure S6. WGCNA. A. Distribution map of β soft threshold; B. Show the hierarchical clustering tree of each module; C. Heat map of the correlation coefficient between each module and each clinical character; D. Heatmap of gene distance of feature vector; F. Sample cluster diagram and sample character heat map; E and G. The scatter map of the correlation between GS and MM. Gene significance (GS): the correlation of the character corresponding to each gene. The higher the GS value, the greater the correlation between this gene and this trait. Module membership (MM): module feature gene and module relationship. The higher the MM value, the greater the contribution of this feature gene to this module.
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[bookmark: _Hlk104798125]Figure S7. The function of the hub gene in the blue module is mainly concentrated in the synthesis and function of neurotransmitters. A. PPI analysis and functional enrichment analysis of hub genes in the blue modules based on MCODE software; the results of KEGG1-3 (B) and GO-BP (C) enrichment analysis of hub genes of the blue module.
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Figure S8. The function of hub gene in the turquoise module is mainly concentrated in Immunity and inflammation. A. PPI analysis and functional enrichment analysis of hub genes in the turquoise modules based on MCODE software; the results of KEGG1-3 (B) and GO-BP (C) enrichment analysis of hub genes of the turquoise module.
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Figure S9. Therapeutic drug prediction. The results suggest the drugs that can be used to treat RHNAG predicted by the blue module (A). the drugs predicted by the turquoise module hub gene can treat RLNAG (B).
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