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Figure S1. (Related to Figure 1) Genetic ablation of cancer cell-intrinsic 

COX alters the intratumoral accumulation of select innate immune cells. 

(A) Growth profile of tumors following implantation of Ptgs+/+, Ptgs-/- and Ptgs-/-

+ COX-2 melanoma cells into wild-type mice. (B) PGE2 production and COX-2 

expression by cells used in A. (C) Weight of Ptgs+/+, Ptgs-/- and Ptgs-/- + COX-2 

tumors four days after melanoma cell implantation. (D) Representative gating 

strategy. (E) Immune cell infiltrate analysis of tumors formed by Ptgs+/+, Ptgs-/-

and Ptgs-/- + COX-2 melanoma cells four days post-implantation. The frequency 

and the number of intratumoral monocytes, TAMs, eosinophils, CD11c+ MHCII+ 

cells and cDC1s are shown. (F) Kinetics of neutrophil and NK cell accumulation 

in Ptgs+/+ and Ptgs-/- tumors. (G) Frequency of infiltrating leukocytes one-month 

post-cancer cell implantation in wild-type (injected with Ptgs+/+ cells) or Rag1-/-

(injected with either Ptgs+/+ or Ptgs-/- cells). Neutrophils and NK cells are gated 

on live CD45+ cells. (H) t-SNE projections of individual markers used in Figure 

1A. Each plot is obtained from six concatenated samples. (I-J) 

Immunofluorescence analysis of neutrophils (I) and NK cells (J) in tumors 

formed by Ptgs+/+ and Ptgs-/- melanoma cells four days post implantation (scale 

bar 100 μm).  Data are expressed as mean ± SEM, two-way ANOVA (A), one-

way ANOVA (C, E, G), unpaired Student’s t test (I-J).
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Figure S2. (Related to Figure 1) Neutrophil and NK cell accumulation 

within the TME is regulated by cancer cell-intrinsic COX activity in various 

cancer models. (A) PGE2 production and COX-2 expression by Ptgs2+/+, 

Ptgs2-/- and Ptgs2-/- + COX-2 MC38 colorectal cancer cells. (B) Growth profile 

of Ptgs2+/+, Ptgs2-/- and Ptgs2-/- + COX-2 MC38 cancer cells in wild-type and 

Rag1-/- mice. (C) Weight of tumors formed by Ptgs2+/+ or Ptgs2-/- MC38 

colorectal, 4T1 (Ptgs+/+ and Ptgs -/-) breast and CT26 colorectal cells four days 

post-implantation. Immune cell infiltrate analysis of tumors formed by Ptgs2+/+, 

Ptgs2-/- and Ptgs2-/- + COX-2 MC38 and CT26 colorectal and Ptgs+/+ and Ptgs-

/- 4T1 breast cancer cells four days post-implantation. The frequency of CD45+ 

cells, neutrophils, NK cells, monocytes, TAMs, CD11c+ MHCII+ cells and cDC1s 

is shown. (D) Tumor weight, NK cell and neutrophil frequencies in Ptgs+/+and 

Ptgs-/- orthotopic 4T1 tumors on days 4 and 16 post injection. Data are 

expressed as mean ± SEM, two-way ANOVA (B), one-way ANOVA or unpaired 

Student’s t test (C-D). 
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Figure S3. (Related to Figure 1 and Figure 2) NK cells are essential for 
both T cell-independent and T cell-dependent tumor control. (A) 

Neutrophil, NK cell, monocyte, CD11c+ MHCII+ cell, TAM and cDC1 frequency 

in Ptgs+/+ and Ptgs-/- tumors four days post-implantation in NK cell-competent 

or depleted mice. (B) Tumor weight and immune cell infiltrate in Ptgs2+/+ and 

Ptgs2-/- MC38 tumors four days after cell implantation in NK cell-competent or 

depleted mice. (C) Growth profile of Ptgs2+/+ and Ptgs2-/- MC38 colorectal 

cancer cells implanted into NK cell-competent or -depleted mice. Data are 

expressed as mean ± SEM one-way (A-B) or two-way ANOVA (C). (D) 

Percentage of viable NK cells after the killing assay performed in coculture with 

Ptgs+/+, Ptgs-/- (+/- synthetic PGE2) and Ptgs-/- + COX-2 melanoma cells. (E) 

Migration tracking of NK cells in co-cultures with Ptgs+/+, Ptgs-/- or Ptgs2-/- + 

COX-2 melanoma cells (scale bar 50 μm, time expressed in minutes).  (F) 

Migration parameters of NK cells co-cultured with Ptgs+/+, Ptgs-/- or Ptgs2-/- + 

COX-2 targets showing the average contact time between NK cells and target 

cells, displacement, speed and directionality. (G) Individual growth profiles of 

Ptgs+/+ and Ptgs-/- melanoma cells implanted into Rag1-/- or wild-type mice 

untreated or depleted of NK, CD4+ and/or CD8+ cells shown in Figure 2A. (H) 

Growth profile of Ptgs+/+ and Ptgs-/- tumors in Rag1-/- or Ptgs-/- tumors in Rag1-

/- depleted of NK cells, two-way ANOVA. (I) Kaplan-Meier plots showing the 

fraction of tumor- bearing wild-type (n=5), Rag1-/- (n=5), NK cell-depleted (n=11) 

and Tcrd-/- (n=5) mice injected with Ptgs-/- melanoma cells. 
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Figure S4. (Related to Figure 2 and Figure 3) Dual ablation of EP2 and EP4 

on NK cells unleashed tumor control and the inflammatory TME switch in 

COX-competent tumors. (A) Growth profile of Ptgs2+/+ MC38 colorectal 

cancer cells in wild-type and GPP mice. (B) Frequency of CD8+ T cells gated 

on live, CD45+, CD3ε+ cells in Ptgs+/+ and Ptgs-/- tumors in wild-type or Ptgs+/+ 

tumors in GPP mice analyzed seven days post-implantation. (C) 

Representative plots and frequency of NK1.1+ and CD3ε+ cells within total 

GzmB+ cells and frequency of GzmB+ NK1.1+ and GzmB+ CD3ε+ cells in spleen 

or within Ptgs+/+ tumors in naïve or in wild-type mice four days post-

implantation, respectively. (D) Percentage of innate immune cell populations in 

Ptgs+/+ and Ptgs-/- tumors in wild-type or Ptgs+/+ tumors in GPP mice. (E) Weight 

of Ptgs-/- tumors four days post-implantation in Ifng-/- mice adoptively transferred 

with wild-type or Ifng-/- NK cells. (F) Expression levels of CI genes in Ptgs-/- 

tumors from Ifng-/- mice infused with either wild-type (n=5) or Ifng-/- (n=5) NK 

cells. Data are normalized to Gapdh and expressed as mean ± SEM of the fold 

change of the average expression in tumors from mice transferred with Ifng-/- 

NK cells. (G) Gene expression of factors associated with CP (red) or CI (blue) 

inflammation normalized to Gapdh in tumors from Ptgs+/+ and Ptgs-/- wild-type 

or Ptgs+/+ in GPP mice. Two-way ANOVA (A), one-way ANOVA (B, D), unpaired 

Student’s t test (E, F). 
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Figure S5. (Related to Figure 3 and Figure 4) Bulk and single-cell RNA 

sequencing of tumors reveal widespread NK cell-dependent upregulation 

of an IFNγ-response. (A) Analysis by RNAseq of TAMs sorted from tumors 

formed by Ptgs+/+ and Ptgs-/- melanoma cells four days post-implantation, each 

replicate is a pool of ten tumors. The heatmap shows z-scores for transcript 

levels of the differentially expressed genes (FDR£0.05; Log2FC³1.5). (B) 

Upstream regulators predicted by Ingenuity Pathway Analysis of differentially 

expressed genes between TAMs isolated from Ptgs+/+ versus Ptgs-/- tumors. 

(C) GSEA of hallmark IFNγ response gene set in TAMs from Ptgs-/- compared 

to Ptgs+/+ tumors. FDR calculated using GSEA. (D) Dot-plot showing Eomes, 

Gzmb, Prf1, Ccl5 and Ifng expression (normalized CPM) in the individual cell 

clusters from single cell-RNA sequencing of untreated or NK cell-depleted Ptgs-

/- tumors. (E) t-SNE projections showing comparison of Ifng, Cxcl9 and Cxcl10 

gene expression in the tumor immune infiltrate from Ptgs-/- and Ptgs-/- NK cell-

depleted mice (F). Cxcl9 and Cxcl10 gene expression analysis in all cell 

clusters shown in Figure 4A. Data are expressed as fraction of cells expressing 

the indicated gene per individual cell cluster. 
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Figure S6. (Related to Figure 5 and Figure 6) COX-2 expression delineates 

cancer-promoting from cancer-inhibitory inflammation in human breast 

cancer subtypes. Survival analysis of LUAD (TCGA, n=512) and CESC 

(TCGA, n=305) patients stratified according to the COX-IS. (A) Kaplan-Meier 

survival plots parsed as high versus low COX-IS expressors at a 75% 

stringency. (B) Forest plots showing a multivariate Cox regression analysis for 

the indicated risk factors. (C) Hazard ratio associated with the indicated gene 

signatures or the individual gene elements of the COX-IS. Hazard ratio (95% 

C.I.), Log-rank (Mantel-Cox) test (A-C). (D) Heatmap showing the Pearson 

correlation coefficient of PTGS2 expression with the mouse-derived COX-IS 

genes across the different breast cancer datasets from TCGA: TNBC (n=115), 

HER2+ (n=195), ER/PR+ (n=666); and METABRIC: TNBC (n=251), HER2+ 

(n=205), ER/PR+ (n=968). (E, F) Pearson correlation coefficients of PTGS2 

expression with the indicated cell populations as defined by Danaher et al. (E 

and F, right panel) or by the MCP counter algorithm (F, left panel), for all 

datasets shown in Figure 5A and S6D. 
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Figure S7. (Related to Figure 7) The COX-IS associates with outcome from 

ICB. (A) Analysis of COX-IS (computed from z-score normalized gene 

expression) at baseline in R and NR groups of patients reported in Figure 7A. 

(B) Analysis of COX-IS at baseline in R and NR patients from dataset #8 divided 

accordingly to the treatment received: TKI: sunitinib; αPD-L1: atezolizumab; 

αVEGF: bevacizumab. (C) Kaplan-Meier survival plots for melanoma (pooled 

datasets #1, #2, #3 and #4) and bladder cancer (dataset #6) parsed as high 

versus low on a median cut-off for baseline COX-IS. (D) Multivariate Cox 

regression analysis for the indicated risk factors in melanoma (pooled datasets 

#1, #2, #3 and #4) and bladder cancer (dataset #6) patients. (E) Survival 

analysis of patients from dataset #2 stratified based on the CP, CI signatures 

or the COX-IS. 
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