
1 
 

 

MicroRNA-155 coordinates the immunological landscape within murine melanoma and correlates 
with immunity in human cancers 
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Figure S1 – Flow cytometric sorting of tumor-infiltrating immune cells. Representative flow cytometry plots showing 
the methodology for sorting tumor infiltrating live immune cells as marked by CD45+DAPI- phenotype (blue color in dot 
plots).  
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Figure S2 – Lineage markers reveal main cell clusters in SCseq. Visualization of select immune-related genes in t-
SNE plots identifies broad cell clusters. CD3e, Itgam, Klrb1c, Siglech, Xcr1, and Cacnb3 marks T cells, myeloid subsets, 
NK cells, plasmacytoid DCs, Xcr1+ DCs, and Langerhans cells respectively. 
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Figure S3 – A novel identity scoring algorithm assists in naming SCseq clusters. The output of immune cell 
scoring algorithm for each cluster is shown (see Methods). On the x-axis, ~200 cell subsets from the ImmGen 
database are listed. Y-axis indicates an aggregate score for each ImmGen subset for the cluster in the analysis. 
Graphs show the immune cell scores for each cluster in the SCseq data (Clusters 0-14 pre-naming). Top 5 
highest scoring ImmGen subsets from these plots were plotted in Figure S4. 
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Figure S3 (cont’d) 
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Figure S3 (cont’d) 
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Figure S3 (cont’d)  
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Figure S3 (cont’d) 
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Figure S3 (cont’d) 
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Figure S4 – Summary of top hits for each cluster calculated by identity scoring algorithm. Summary output of our 
immune cell scoring algorithm. Top 5 highest scoring immune cell subsets from the ImmGen database were plotted for 
each cluster. Clusters 0 to 13 were named as indicated by the help of this algorithm and differential expression analyses 
between closely related clusters.  
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Figure S5 – Closely related neutrophil subsets can be distinguished based on differential gene expression. 
Expression of Arg1, Cxcl10, and Ly6a in three neutrophil clusters are shown. For this graph, data from WT and miR-155 
TCKO samples on days 9 and 12 were combined. These genes are selected to distinguish neutrophil subsets since they 
showed a differential expression profile. 
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Figure S6 – Differential gene expression in activated CD8+ T cell clusters. Heatmaps showing differentially 
expressed genes in Activated CD8+ T cell clusters. WT and miR-155 TCKO samples were compared on days 9 and 12 
separately. Genes shown in the heatmaps met the cut-off criteria of adjusted p-value of <0.05 and >2 linear fold-change.  
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Figure S7 – qPCR validation of Arg1 and Chil3 differential expression. Plots validate the gene expression changes 
observed in SCseq data. For this experiment, RNA from sorted CD45+ tumor infiltrating leukocytes was used (pooled from 
4 mice as indicated in Figure 1a, and in Methods section). qPCR reaction was performed in triplicates and each point 
indicates a technical replicate. 
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Figure S8 – GSEA of CD11b+F4/80+ macrophages in the TME. A. Comparison of WT and miR-155 TCKO 
macrophages on day 9 revealed an enrichment of IFNg response genes in WT samples and enrichment of wound healing 
genes in miR-155 TCKO counterparts. B. Comparison of gene set enrichment in WT macrophages between days 9 and 
12 revealed an enrichment of IFNg response signature at the later time point suggesting an evolving antitumor immune 
response over time. Normalized enrichment score (NES) and adjusted p values are shown.  
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Figure S9 – IFNg response signature is enriched in multiple other myeloid cells in the WT TME. Significant 
enrichment was observed for A. Ly6a+ neutrophils, B. Arg1+ neutrophils, C. Cxcl10+ neutrophils, D. Xcr1+ DCs, E. 
CD209a+ DC, and F. pDCs. Data shown are derived from day 12. Normalized enrichment score (NES) and adjusted p 
values are shown. 
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Figure S10 – MIR155HG expression correlates with immune-associated genes. Scatter plots showing the positive 
correlation between miR-155 host gene (MIR155HG) and immune-associated gene expression in TCGA-SKCM. Color 
gradient indicates the lymphocyte infiltration score of tumors, and the symbol shape indicates the molecular subtype of 
tumors (▲ Immune; ■ Keratin;  MITF-low; ● Uncategorized) 
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Figure S11 – Summary of GSEA analysis in TCGA-SKCM tumor subsets. Top 10 highly enriched gene sets in miR-
155-high (left) and miR-155-low (right) subsets of SKCM tumors. Multiple immune pathways are enriched in miR-155-high 
tumor subsets whereas proliferative pathways were enriched in miR-155-low subsets. 
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Figure S12 – High miR-155 expression marks an immune-enriched subtype in human solid tumors. Volcano plots 
showing differential expression levels of selected immune genes in miR-155-high subsets of TCGA tumors: ACC, 
Adrenocortical carcinoma; BLCA, Bladder Urothelial Carcinoma; LGG, Brain Lower Grade Glioma; BRCA, Breast invasive 
carcinoma; CESC, Cervical squamous cell carcinoma and endocervical adenocarcinoma; CHOL, Cholangiocarcinoma; 
COAD, Colon adenocarcinoma; ESCA, Esophageal carcinoma; HNSC, Head and Neck squamous cell carcinoma; KICH, 
Kidney Chromophobe; KIRC, Kidney renal clear cell carcinoma; KIRP, Kidney renal papillary cell carcinoma; LIHC, Liver 
hepatocellular carcinoma; LUAD, Lung adenocarcinoma; LUSC, Lung squamous cell carcinoma; MESO, Mesothelioma; 
OV, Ovarian serous cystadenocarcinoma; PAAD, Pancreatic adenocarcinoma; PCPG, Pheochromocytoma and 
Paraganglioma; PRAD, Prostate adenocarcinoma; READ, Rectum adenocarcinoma; SARC, Sarcoma; SKCM, Skin 
Cutaneous Melanoma; STAD, Stomach adenocarcinoma; TGCT, Testicular Germ Cell Tumors; THYM, Thymoma; THCA, 
Thyroid carcinoma; UCS, Uterine Carcinosarcoma; UCEC, Uterine Corpus Endometrial Carcinoma; UVM, Uveal 
Melanoma. 
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Figure S13 – miR155 expression in solid tumors is associated with an IFNg response signature. Analysis of the 
IFNg response gene signature in miR-155-high tumor subsets across TCGA cohorts. miR-155-high subsets of TCGA 
tumors (left side of the plot) were consistently defined by an enrichment of IFNg response signature suggesting an active 
immune component in the TME. Normalized enrichment score (NES) and adjusted p values are shown. 
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Figure S14 –Principal component analyses of gene expression in TCGA tumor cohorts. A. Gene class annotations 
of immune-related genes downloaded from the ImmPort database. B. PCA analysis of aggregated TCGA tumor cohorts 
using ImmPort genes (544 genes in analysis). Spatial separation of miR-155-high (red) tumors indicate miR-155 
expression marks a similar immune gene expression profile among TCGA cancers. 
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Figure S15 – miR-155 expression correlates with a predictor of immunotherapy response. miR-155 expression is 
strongly correlated with an immune signature score (IS score) (Ock et al. (1)) that predicts immunotherapy response. 
BLCA, Bladder Urothelial Carcinoma; LGG, Brain Lower Grade Glioma; BRCA, Breast invasive carcinoma; CESC, 
Cervical squamous cell carcinoma and endocervical adenocarcinoma; CHOL, Cholangiocarcinoma; COAD, Colon 
adenocarcinoma; ESCA, Esophageal carcinoma; HNSC, Head and Neck squamous cell carcinoma; KICH, Kidney 
Chromophobe; KIRC, Kidney renal clear cell carcinoma; KIRP, Kidney renal papillary cell carcinoma; LIHC, Liver 
hepatocellular carcinoma; LUAD, Lung adenocarcinoma; LUSC, Lung squamous cell carcinoma; MESO, Mesothelioma; 
OV, Ovarian serous cystadenocarcinoma; PAAD, Pancreatic adenocarcinoma; PCPG, Pheochromocytoma and 
Paraganglioma; PRAD, Prostate adenocarcinoma; READ, Rectum adenocarcinoma; SARC, Sarcoma; SKCM, Skin 
Cutaneous Melanoma; STAD, Stomach adenocarcinoma; TGCT, Testicular Germ Cell Tumors; THYM, Thymoma; THCA, 
Thyroid carcinoma; UCS, Uterine Carcinosarcoma; UCEC, Uterine Corpus Endometrial Carcinoma; UVM, Uveal 
Melanoma. 
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Figure S16 – Diagram showing the approach for including and excluding TCGA samples. The inclusion criteria for 
the analysis in Figure 6f are shown. Tumor types typed in red were excluded due to low (<100) numbers of patients or 
due to lack of a time-dependent decline in survival as evidenced by the uncategorized Kaplan-Meier (KM) curves. BLCA, 
Bladder Urothelial Carcinoma; LGG, Brain Lower Grade Glioma; BRCA, Breast invasive carcinoma; CESC, Cervical 
squamous cell carcinoma and endocervical adenocarcinoma; CHOL, Cholangiocarcinoma; COAD, Colon 
adenocarcinoma; ESCA, Esophageal carcinoma; HNSC, Head and Neck squamous cell carcinoma; KICH, Kidney 
Chromophobe; KIRC, Kidney renal clear cell carcinoma; KIRP, Kidney renal papillary cell carcinoma; LIHC, Liver 
hepatocellular carcinoma; LUAD, Lung adenocarcinoma; LUSC, Lung squamous cell carcinoma; MESO, Mesothelioma; 
OV, Ovarian serous cystadenocarcinoma; PAAD, Pancreatic adenocarcinoma; PCPG, Pheochromocytoma and 
Paraganglioma; PRAD, Prostate adenocarcinoma; READ, Rectum adenocarcinoma; SARC, Sarcoma; SKCM, Skin 
Cutaneous Melanoma; STAD, Stomach adenocarcinoma; TGCT, Testicular Germ Cell Tumors; THYM, Thymoma; THCA, 
Thyroid carcinoma; UCS, Uterine Carcinosarcoma; UCEC, Uterine Corpus Endometrial Carcinoma; UVM, Uveal 
Melanoma 
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Table S1 – Summary of univariate Cox proportional hazards analysis.  miR-155 expression was used as a 
continuous variable for these analyses. miR-155 expression was not uniformly associated with an improved outcome in all 
the solid tumors analyzed. Tumors with two highest mutational burden, melanoma (SKCM) and squamous lung cancer 
(LUSC), exhibited a lower miR-155 hazard ratio.  

 


