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[bookmark: _Hlk48573205][bookmark: _GoBack]Two treatments increased the population of MΦ/DCs
[bookmark: _Hlk43196932][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]The macrophage population MΦ/DCs was significantly stimulated by the two treatments, which had 543 (9.55%) and 535 (9.88%) in caerin 1.1/1.9 and P3 groups, respectively, compared to only 165 (4.11%) in untreated group (Supplementary Data 1). We investigated the functions of MΦ/DCs by further divided it into a total of four subpopulations (Supplementary Data 4). The first subpopulation, characterised by Ccl5, Ccl12, and Slamf7, were strongly related to M1 polarisation macrophages1, 2, 3, thus it was referred as C0_MΦ/DC-CCL5. The second subpopulation had the characteristic of stem/progenitor cells, supported by Cd24a4, Htra35, Nr4a26 and Zfhx37, thus we named it as C1_MΦ/DC-CD24A. The third subpopulation had Prtn38, Il159 and Gstm110 as its marker genes, suggesting potential functions with similarity to neutrophils, which was referred to C2_MΦ/DC-PRTN3. The last subpopulation was named C3_MΦ/DC-SLC7A11, since the marker genes, including Slc7a1111, S100a812, Wfdc2113, were associated with DCs. C0_MΦ/DC-CCL5 appeared highly enriched in immune response relevant biological processes, such as immune system process, innate immune response and defence response, many of which were also significant in C2_MΦ/DC-PRTN3 (Supplementary Data 4). The enrichment of response to wounding, inflammatory response and regulation of cytokine production was implied by the genes in C3_MΦ/DC-SLC7A11. The stem/progenitor cell associated processes, such as ribonucleoprotein complex biogenesis, ribosome biogenesis and positive regulation of I_kappaB kinase/NF_kappaB cascade, were exclusively present in C1_MΦ/DC-CD24A.  

Caerin 1.1/1.9 treatment remarkably reduces the numbers of tumour infiltrating B cells 
We observed a cluster of B cells as a major tumour-associated cell population, representing 4.84% (194 out of 4,011 cells, the 5th highest population) of total CD45+ cells isolated from the untreated TC-1 tumour (Supplementary Fig. 13A; Supplementary Data 1). In contrast, the proportion of B cells decreased to 1.61% (87 cells) and 0.26% (15 cells) in P3 treatments and caerin 1.1/1.9 treated groups, respectively (Supplementary Data 1). The GO term analysis of B cells revealed enrichment of biological processes such as the activation (corrected P-value=9.95E-15), differentiation (corrected P-value=8.27E-07) and proliferation  of B cells (corrected P-value=3.49E-10), regulation of B cell receptor signalling (corrected P-value=3.53E-04), regulation of antigen receptor-mediated signalling (corrected P-value=1.69E-05) and regulation of immune system process (corrected P-value=1.51E-13) (Supplementary Fig. 13B). The KEGG enrichment analysis also revealed that B cell receptor signalling pathway was the second most significant pathway (P-value= 5.76E-06) following ribosome, while antigen processing and presentation was also enriched (P-value= 0.0282) (Supplementary Fig. 13C). The expressions of the marker genes in untreated and treated TC-1 tumour were compared in Supplementary Fig. 13D, indicating significantly lower number of cells expressing these genes with two treatments, especially with injection of caerin 1.1/1.9. The total expression of genes known to induce activation and/or proliferation of B cells, such as Blk, Cd19, Bcl11a and Cxcr5, were compared across three groups (Supplementary Fig. 13E); many of these genes seemed largely downregulated by the injection of caerin 1.1/1.9. The biological processes related to the upregulated genes uniquely present with caerin 1.1/1.9-containing treatment mainly included a network centred endocytosis (Supplementary Fig. 13F), where the interactions with apoptotic process, immune system process and protein transport were identified.

Caerin 1.1/1.9 enhanced the infiltration of NK cells into TC-1 tumour
The population of NK cells was elevated significantly by the treatment containing caerin 1.1/1.9, which had a cell number of 89, compared to that of 20 in untreated and 38 in P3 groups, respectively (Supplementary Data 2). There was certain extent of overlap in the distribution of marker genes between NK, CD4+CD8+ and CD8+ T cells (Supplementary Fig. 14A). The distribution of cells expressing selected marker genes with respect to different treatments were compared in Supplementary Fig. 14B, where significantly higher cell numbers were detected in caerin 1.1/1.9-containing treatment than other two conditions. The pathways enriched in the marker genes of NK cells were highly relevant to immune response, such as signalling pathways of natural killer cell mediated cytotoxicity and T cell receptor, and differentiation of Th1, Th2 and Th17 (Supplementary Fig. 14C). The expressions (Log2 value) of selected marker genes in three samples were compared in Supplementary Fig. 14D, where significant upregulations of these genes were detected in NK cells of caerin 1.1/1.9 group. The identifications of Sell, Klrc1, GATA3 among the upregulated genes with significance indicated CD56bright NK cells existing in this population14, 15; caerin 1.1/1.9 further induced the expression of other marker genes of CD56bright NK, such as Impdh1, Inpp4b and Cd69. The “mature NK” was present in this population, as supported by CTSW, Hpox and Manf. by The presence of Pik3r1, Cd27 and Pdcd4 in this population also suggested a characteristic of “transitional NK”16, potentially associated with the transition from CD56bright to CD56dim NK cells. Klrc2 has recently been discovered as the key marker for “adaptive NK”16, and the treatment with caerin 1.1/1.9 significantly upregulated the expression of Klrc2; other signature of “adaptive NK”, including Id2, Cd7 and Klrd1, were also present in this population. Notably, the marker genes of “active”, “terminal” and “inflamed” NK cells reported previously were not confidently detected here. Thus, this population of NK cells represent a mixture of CD56bright, mature, transitional, and adaptive NK cells, a sign of functional NK cells with minimal inflammation. The expression of Klrc2 in NK cells under different conditions were displayed in Supplementary Fig. 14D, which clearly showed that it was expressed in much more cells induced by caerin 1.1/1.9. In addition, we found a higher percentage of Klrc2 in cells treated by caerin 1.1/1.9. The Reactome pathways enriched in NK cells of caerin 1.1/1.9 group included apoptosis, intrinsic pathway for apoptosis and a few CD28 stimulation relevant pathways (Supplementary Fig. 14F), implying active immune response. These pathways were either not enriched or with much lower P-values in untreated or P3 groups.

The treatments modulated the heterogeneity of DCs
The increment of cDC2 population (Supplementary Data 2), associated with MHCII function, was likely to induce stronger CD4+ T cell-mediated immune response17. Many maker genes of pDCs were exclusive, suggesting potential unique function. The most enriched gene Klk1 was exclusive to pDCs and it has been proposed as a new signature gene recently18. The significantly high expressions of Cox6a2 and Atp2a1 also seemed unique to pDCs, leading us to postulate that these genes could be a new marker for plasmacytoid dendritic cells. Siglech was identified as one of the top 10 most upregulated genes, it was previously found to bind antigens and present them to T cells yet inhibiting Th cell expansion19. CCR9+ pDCs were found to suppress antigen-specific immune responses both in vitro and in lymphoid tissues20. Thus, this pDCs could represent a population with immunosuppressive properties. 

The statistical analysis of PPI networks
In Fig. 6C, there were 337 interactions identified among the 285 proteins, forming a highly connected network (the PPI enrichment P-value<1.0E-16). The distribution analysis of path length of the network indicated that most interactions could occur with less than 4 steps and the frequency peaked at 3-step, which was also reflected by the high average neighbourhood connectivity associated with more neighbours (Supplementary Fig. 12). In addition, the relatively low betweenness (close to zero) and closeness (most between 0.20 and 0.35) centrality values further implied the rigorous interplay among the proteins. The PPIs of P3 treatment were composed of 153 upregulated proteins and 113 interactions (the enrichment P-value<1.0E-16) (Fig. 6D). The path length exhibited the highest interacting frequency was 4 and most neighbours had average connectivity below 8. The betweenness centrality started to increase with small number of neighbours, while the closeness centrality had a similar distribution compared to caerin 1.1/1.9 treatment. Thus, less interaction was present.
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