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Supplemental Figure 1. A. Ptges transcript counts in bulk RNA-seq of T cell low (TL) and T cell high (TH) 
KPC or KPCY tumors (n=7). B. Ptges mRNA expression in TL and TH clones by Q-PCR. C. Ptges mRNA 
expression in TetR EV and TetR Ptges KD single-cell clones with or without doxycycline (DOX) treatment 
in vitro (n=3). D. PGE2 measurements in the urine of non-tumor-bearing (naïve) and doxycycline treated 
(DOX) TetR EV and TetR Ptges KDc6 tumor-bearing mice. E. Individual growth curves of TetR EV and TetR 
Ptges KD tumors with DOX administration initiated 14 days post-implantation. Data: (A) median and (B, 
C, and D) mean +/- SEM. Statistical analysis: (A) One-tailed unpaired t-test, (C) Multiple T-tests, and (D) 
One-way ANOVA with Tukey’s test for multiple comparisons. p<0.05 was considered statistically 
significant, and * p<0.05, **** p< 0.0001. 
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Supplemental Figure 2. A. Whole slide images of H&E stained #9 abdominal mammary glands 
harvested from 22-week-old Her2/neu transgenic mice with no deletion of floxed (fl) Ptges 
gene (Ptges fl/fl) or lacking both or one copies of Ptges globally (Ptges-/- and Ptges+/-, 
respectively) or both copies in mammary epithelial cells only (Ptgesepi). B. Quantification of 
tumors per mouse (left) or per #9 gland (right, n=10-16). Data: (B) mean +/- SD. Statistical 
analysis: (B) Ordinary one-way ANOVA with Tukey’s multiple comparison test. For all panels, 
p<0.05 was considered statistically significant, and * p<0.05, ** p<0.01, and **** p< 0.0001. 
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Supplemental Figure 3. A. Immunohistochemistry for CD3 and Ly6G performed on control and Ptges KO 
tumors harvested 7 days post sc implantation. Brown staining represents cells stained for indicated 
markers. B. Quantification of stainings in (A). Quantification was done across the whole tumor surface 
and shown as percent of total cells positive for the marker (n=5). Data: (B) median. Statistical analysis: 
(B) Two-tailed unpaired t-test. For all panels, p<0.05 was considered statistically significant, and * 
p<0.05.  

  

EV                                        Ptges KO D6 

CD3 

EV                               Ptges KO D6 

Ly6G 

A 

 

✱
✱

CD3                            Ly6G 
B



4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplemental Figure 4. A. Flow cytometry analysis of sc implanted EV and Ptges KO 6694c2 PDAC 
tumors on day 7 post-implantation (n=5). B. Proportions of M1 (F4/80+ CD206-MHC IIhigh) and M2 
(F4/80+CD206+MHC IIinter) macrophages as a percentage of total macrophages in sc implanted EV and 
Ptges KO 6694c2 tumors (flow cytometry, day 7 post-implantation, n=5). Data: (A) median and (B) mean 
+/- SD. Statistical analysis: Two-tailed unpaired t-test. For all figures, p<0.05 was considered statistically 
significant, and  ** p<0.01, and *** p< 0.001.  
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Supplemental Figure 5. Flow cytometry analysis for T cells in blood collected from hosts receiving either 
isotype control or anti-CD4 and anti-CD8 depleting antibodies. 
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Supplemental Figure 6. A. Proportions of CD8+ and CD4+ T cells in tumors from indicated sc implanted 
clonal PDAC cell lines by flow cytometry. B. Relative expression of Ptger2 and Ptger4 receptors in 
indicated clonal PDAC cell lines by Q-PCR. C. Intracellular cAMP measurements in cultured 6419c5 EV8 
and 6419c5 Ptger4 KO E10 clones treated with 1M PGE2 (n=3). D. Growth of control EV and Ptger4 KO 
clonal cell lines in vitro.  E. Growth of orthotopically implanted control and Ptger4 KO clonal cell lines 
(n=5, left- cumulative growth, middle – individual tumor growth curves) and host survival (right). Data: 
(A) mean +/- SD, (B, C, D, and E, left) mean +/- SEM.  Statistical analysis: (A and B) One-way ANOVA with 
Tukey’s multiple comparison test, (C) Multiple unpaired t-tests,  (D and E, left) Two-way ANOVA with 
Tukey’s multiple comparison test for main-effects analysis, (E, right) survival package in R. For all figures, 
p<0.05 was considered statistically significant and * p<0.05, ** p<0.01, *** p< 0.001, and **** p< 
0.0001 and non-significant (ns).   
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Supplemental Figure 7. A. Ptger4 expression by Q-PCR in indicated tissues harvested from control 
(Ptger4 flox/flox (ff)) and Ptger4 KO (CretamPtger4 ff) mice. B. Ptger2 and Ptger4 mRNA expression by Q-
PCR in indicated mammary tumor cell lines and macrophages (mac) used as a positive control for Ptger4 
expression (n=3). C. Heatmap of Ptger4 mRNA expression in single cell clones generated from E0771 EV 
and E0771 OE cell lines (the vertical bar indicates log2(fold change)). D. In vitro growth of E0771 EVb3 
and E0771OEb8 cell lines (n=6). E.  Tumor weights 9 days post orthotopic implantation of E0771 EVb3 
and E0771 OEb8 mammary tumor cell lines (n=4, one of two experiments with similar results shown). F. 
Flow cytometry analysis of E0771 EVb3 and E0771 OEb8 tumors 9 days post-implantation (n=4). Data: 
(A, B, and D) mean +/- SEM, (E and F) median. Statistical analysis: (A, E, and F) Two-tailed unpaired t-
test. For all panels, p<0.05 was considered statistically significant, and * p<0.05, **p<0.01. 
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Supplemental Figure 8. A.  Top upregulated pathways by RNA-seq GSEA analysis in indicated 
comparisons (n=4-5). B. Transcript abundance of TNF receptor genes by RNA-seq in bulk control EV, 
Ptger4 KO, and Ptges KO tumors, 11 days post-implantation (n=5). C. Mouse Ptges (mPtges) and human 
PTGES (hPTGES) gene expression by Q-PCR in the indicated cell lines (n=3). D. PGE2 concentration 
measured in the culture media of indicated cell lines by ELISA (n=3). Data: (B) median, (C and D) mean 
+/- SEM. Statistics: (B, C, and D) Ordinary one-way ANOVA with Tukey’s multiple comparison test. 
p<0.05 was considered statistically significant and * p<0.05, ** p<0.01, *** p< 0.001, and **** p< 
0.0001. 
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Supplemental Figure 9.  A. Top downregulated pathways by RNA-seq GSEA analysis in bulk sc Ptger4 KO 
compared to the control EV tumors, 10 days post-implantation (n=5). B. Western blot analysis for 
phosphorylated SMAD3 (blue arrows indicate bands corresponding to phospho(p) S423 and S425 
peptides) in EV and Ptger4 KO tumor cells, treated in vitro either with vehicle or TGF- and PGE2 (n=4, 
top panel - gel images, bottom panel - band density quantification relative to -actin).  C. Survival of 
pancreatic cancer patients from the TCGA dataset stratified into upper and lower quartiles of the 
expression of the indicated gene (n=43). D. Transcript abundance of indicated genes by RNA-seq in YFP+ 
cells flow-sorted from control EV, Ptger4 KO, and Ptges KO tumors, 11 days post-implantation (n=4).  
Data: (B and D) median. Statistics: (B) Two-tailed unpaired t-test, (C) Log-rank analysis performed in 
Oncolnc.org, and (D) Ordinary one-way ANOVA with Tukey’s multiple comparison test. For all figures, 
p<0.05 was considered statistically significant, and * p<0.05, ** p<0.01, *** p< 0.001, and **** p< 
0.0001. 
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Supplemental Figure 10. PGE2 measurements by ELISA in spot urine collected from wild-type C57Bl/6 
mice treated with either vehicle or indicated mPGES-1 inhibitor for 5 days (n=5). Data:  mean +/- SD. 
Statistics: Two-tailed unpaired t-test.  
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Supplemental Figure 11. A. Growth of 4662 MD7 clone in vitro with and without 10 nM EP4 antagonist 
ONO-AE3-208 (n=6). B. Volume change of sc implanted 4662 MD10 clonal PDA cell line with and without 
indicated treatment on day 37 post-implantation (28th day of treatment, left, n=10). Right – individual 
growth curves of rechallenge tumors implanted in cured hosts from the left panel. The red vertical 
arrow indicates the start of the treatment, the black vertical arrows indicate rechallenge days, and the 
black horizontal arrow indicates the period of T cell depletion. Data: (A) mean +/- SD. Statistics: (A) Two-
way ANOVA with main-effects analysis; p<0.05 was considered statistically significant and **** p< 
0.0001. 
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Western Antibodies 

Target Company Catalog 
Number 

Dilution 

Phospho-Smad3 Abcam ab52903  1:250 

Beta-Actin (N-term) Rabbit Cayman 32127 1:5000 

Horseradish Peroxidase-Conjugated 
Goat Anti-Rabbit IgG 

Cayman 10004301 1:4000 

ECL Western Blotting Detection 
Reagents 

Amersham RPN2209   
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