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Supplementary Fig. 1 Basic information of cells in each sample before (A) and after (B) scRNAseq data filtration. Left: distribution of the number of genes detected in individual cells of each sample (Y axis); middle: distribution of the total number of UMIs detected in individual cells of each sample (Y axis); right: distribution of mitochondrial gene expression in individual cells of each sample The percentage of the amount (Y axis) distribution (Note: The cells in apoptosis usually have abnormally high mitochondrial gene expression, and the mitochondrial gene expression level can be used as a reference indicator for identifying low-quality cells in the sample). (C) cell validation graph, colour codes, green-the barcodes of valid cells, grey-background noise. 
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Supplementary Fig. 2 Statistics on the classification results of cell subpopulations and the number of cells in each subpopulation of each sample. The stacked graph of the number of cells (A) and the percentage of cells (B) in each cluster in untreated and treated samples. The stacked graph of the number of cells (C) and the percentage of cells (D) in each treatment in each subgroup. (E) Histogram of the number of up-regulated genes in each cell population.
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Supplementary Fig. 3 The 2-dimensional tSNE graph of single cell population classification and distribution in each group. (A) Untreated tumour; vaccination in conjunction with the injection of caerin 1.1/1.9 (B) and P3 (C), respectively.
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Supplementary Fig. 4 The enrichment of biological processes in M2 MΦ population of untreated tumour (A) and the treatment containing P3 (B).
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Supplementary Fig. 5 Top 10 Reactome pathways in the subpopulations of MCHIIhi MΦ, (A) C0_CXCL2, (B) C1_IFIT, (C) C2_ResMΦ and (D) C3_DCs (see Supplementary Table 3 for all pathways identified).
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Supplementary Fig. 6 Comparative analysis of Ear2hi MΦ in three groups. (A) Two-dimensional t-SNE graph representation of aligned gene expression data of Earhi MΦ and the cells expressing selected genes (including Ear2, Adgre4, Serpinb2, Prtn3, Ace and Stxbp6). (B) Violin graphs compares the expression (Log2 value) of selected marker genes in three groups. (C) Statistical analysis of the expression (Log2 value) of selected upregulated genes, including Ear2, Adgre4, Serpinb2, Prtn3, Ace, Ceacam1 and Gm9733. (D) The overlapping of significantly upregulated genes amongst three groups and the top 20 enriched biological processes of the genes uniquely upregulated in each group. 
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Supplementary Fig. 7 The analysis of subpopulations of CD8+ T cells. Statistics on the classification results of cell subpopulations and the number of cells in each subpopulation of each sample. The stacked graph of the number of cells (A) and the percentage of cells (B) in each treatment in each subgroup. (C) t-SNE graph of CD8+ T cells in each group.  (D) Histogram of the number of up-regulated genes in each cell population. (E) Heatmap showing the 20 most upregulated genes (ordered by decreasing p value) in each cluster defined in (D), scale: log2 fold change) (see Supplementary Table 5 for more details).
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Supplementary Fig. 8 Hierarchy clustering of the gene set with similar expression trend in each state of the trajectory. The horizontal axis is the pseudo-time point (the pseudo-time point gradually increases from left to right), the vertical axis is the gene expression level, and different colours indicate the level of gene expression level.
[image: ]
Supplementary Fig. 9 TMT10plex labelling quantitative proteomic results of two treatment groups. Hierarchy clustering of differentially expressed proteins in caerin 1.1/1.9 (A) and P3 (B) with respect to untreated group, respectively. Each row in the figure represents a protein (that is, the ordinate is the significantly differentially expressed protein), and each column represents a group of samples (the abscissa is the sample information). The logarithm of the expression of the significantly differentially expressed protein in different samples (Log2Expression) values are displayed in heat maps in different colours, where red represents significantly up-regulated protein, blue represents significantly down-regulated protein. (C) Comparison of protein profiles (significantly upregulated, above, or downregulated, below) of caerin 1.1/1.9 and P3 groups, respectively. Enrichment of biological processes in proteins significantly upregulated in caerin 1.1/1.9 (D) and P3 (E) groups.
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Supplementary Fig. 10 Gene ontology (level 2) and KEGG pathway analysis of differentially expressed proteins of caerin 1.1/1.9 group with respect to untreated group. (A) Enriched GO terms (top 20). The colour of the bar graph indicates the significance of the enriched GO functional classification. The P value is calculated based on the Fisher's Exact Test. The label above the bar graph shows the enrichment factor (richFator<=1), the enrichment factor means that the number of differentially expressed proteins in the GO functional category accounts for the proportion of all identified proteins annotated into the GO functional category. In general, the smaller the P value in the GO enrichment result (P<0.05), the more statistically significant enrichment of the corresponding GO functional classification. (B) The number of significantly upregulated proteins and proportions of these proteins under each GO category. (C) Enriched KEGG pathways (top 20). The colour of the bar graph indicates the significance of the enriched KEGG pathway. That is, the P value is calculated based on the Fisher's Exact Test. the label above the bar graph shows the enrichment factor (richFator<=1), the enrichment factor means that the number of differentially expressed proteins participating in a KEGG pathway accounts for all the identified proteins The proportion of the number of proteins involved in this pathway. (D) The number of significantly upregulated proteins under each KEGG pathways.
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Supplementary Fig. 11 Gene ontology (level 2) and KEGG pathway analysis of differentially expressed proteins of P3 group with respect to untreated group. (A) Enriched GO terms (top 20). The colour of the bar graph indicates the significance of the enriched GO functional classification. The P value is calculated based on the Fisher's Exact Test. The label above the bar graph shows the enrichment factor (richFator<=1), the enrichment factor means that the number of differentially expressed proteins in the GO functional category accounts for the proportion of all identified proteins annotated into the GO functional category. In general, the smaller the P value in the GO enrichment result (P<0.05), the more statistically significant enrichment of the corresponding GO functional classification. (B) The number of significantly upregulated proteins and proportions of these proteins under each GO category. (C) Enriched KEGG pathways (top 20). The colour of the bar graph indicates the significance of the enriched KEGG pathway. That is, the P value is calculated based on the Fisher's Exact Test. the label above the bar graph shows the enrichment factor (richFator<=1), the enrichment factor means that the number of differentially expressed proteins participating in a KEGG pathway accounts for all the identified proteins The proportion of the number of proteins involved in this pathway. (D) The number of significantly upregulated proteins under each KEGG pathways.
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Supplementary Fig. 12 Statistical analysis of PPIs of significantly upregulated proteins in caerin 1.1/1.9 (Fig. 6C) and P3 group (Fig. 6D) using Cytoscape 3.8, including distribution of path lengths (A) and (E), average neighbourhood connectivity (B) and (F), betweenness centrality (C) and (G), and closeness centrality (D) and (H), (see Supplementary Table 6 for more details).
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Supplementary Fig. 13 Caerin 1.1/1.9 injection significantly reduced B cell population in TC-1 tumour. (A) Pie charts show the proportions of different cell types in CD45+ cells of TC-1 tumour. (B) The enrichment analysis of biological processes in B cells with P-value<0.05. (C) The top 20 KEGG pathways enriched in B cells. (D) Comparison of the expression (in log2 value) of marker genes (incl. Fcer2a, Vpreb3, Ly6d, Cd19, Ebf1, Cd79a, Fcmr and Ms4a1) and cell numbers under different conditions. (E) Hierarchical clustering of the expression of upregulated genes relevant to activation and differentiation of B cells in untreated and treated groups.  (F) BP associated with upregulated marker genes uniquely identified in the treatment containing caerin 1.1/1.9.
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[bookmark: _GoBack]Supplementary Fig. 14 Active NK cells elevated significantly by caerin 1.1/1.9. (A) 2-dimensional tSNE visualisation of the distribution of cells with selected markers genes identified in NK cells, including Klrb1c, Klrb1f, Car2, Gzmc, Xcl1, Klrb1a, Ncr1 and Klra8. (B) The comparison of the number of cells expressing selected marker genes in untreated, caerin 1.1/1.9 and P3 treated tumours as violin plots. The y-axis represents Log2 normalised expression value. (C) The Wikipathways identified in NK cells supported by the top 60 significantly upregulated genes. (D) Comparison of the expression (Log2values) of marker genes under three conditions. Two-way unpaired Student’s t test was used for the statistical analysis. *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.001; ns stands for “not significant.” (E) 2D visualisation of Klrc2. (F) The enrichment analysis (P < 0.01) of Reactome pathways in marker genes of NK cells treated by caerin 1.1/1.9.  
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