
Supplemental Figure Legends 

Supplemental Figure 1: Gene Set Enrichment Analysis output for top KEGG pathways and GO 

biological process (GOBP) terms that are associated with high CCL5/CCR5 coexpression.  (A) 

Genes in the Breast Cancer dataset were ranked by a Signal-to-Noise metric representing their differential 

expression in highest 2.5% CCL5/CCR5-expressing samples versus lowest (2.5%) CCL5/CCR5-

expressing samples (N=54), depicted with a color gradient, where red indicates positive correlation with 

CCL5/CCR5 expression and blue represents negative correlation with CCL5/CCR5 expression. KEGG 

pathways and GO biological that are enriched in these rank-ordered genes are listed, included gene set 

size, normalized enrichment score, FDR q-value, and the rank at which their enrichment score reaches a 

maximum.  B) The scatter plots and correlation analysis using students’ t-tests for the expression of 

CCR1 and CCR5 among the breast cancer molecular subtypes from a set of 2250 human breast cancers as 

shown in Figure 1. C) Scatter plots and correlation analysis for the expression of CCR3 and CCL5. D) 

Kaplan Meier curves for patients with breast cancer samples enriched for the highest level of CCR5 (up 

of 50%) versus the lower level CCR5 expression (lower 50%). Data is shown for survival probability of 

metastasis-free survival or relapse-free survival in patients either treated with chemotherapy or without 

chemotherapy treatments. The difference in survival does not reach statistical significance. 

Supplemental Data 2. Heat map of CCL5 expression and is receptors CCR5, CCR1 and CCR3. 

Data is shown amongst either (A) healthy population with its cross correlation shown in (B) or breast 

cancer patients derived from a collection of 2550 breast cancers (C). The correlation between the CCL5 

and the cognate receptors including CCR5, CCR1 and CCR3 are shown. The relative enrichment for 

correlation is shown in color scale where brown and red represent the highest level correlation. The data 

demonstrates increased correlation in expression between ligand (CCL5) with the receptors CCR5 and 

CCL1 in human breast cancer samples compared with normal breast tissue. 

Supplemental Data 3. Human breast cancer cell lines expressing CCR5 respond to CCL5. (A) Flow 

cytometry density plots of the CCR5 expression in HS578T or SUM159 cells. The induction of calcium 

signaling in cells loaded with Fluo-4-AM after the addition of CCL5 (60 μg per ml) or FBS (5%). The 



fraction of cells responding to CCL5 is shown as a closed arrowhead in the central panel of the 

micrograph. The average changes in fluorescence on 5 responsive (green line) and 5 non-responsive (red 

line) cells are represented in the far right graphs. Data is shown as representative of 3-5 independent 

experiments for each cell line. Bar = 100 micrometers. 

Supplemental Data 4. Expression of CCR5 enhances CCL5-dependent calcium activation. (A) 

FACS analysis for the abundance of CCR5 receptor in either the SUM159 vector control cells or 

SUM159 cells stably over expressing the CCR5 receptor. (B) Schematic representation of the timeline for 

induction of calcium signaling in which CCL5 is added at 60 seconds and FBS is added at 320 seconds. 

(C) Induction of calcium signaling in cells loaded with Fluo-4-AM before and upon the addition of CCL5 

or FBS. The average fluorescence for the population of SUM159 cells (D) or the population of SUM159-

CCR5 cells (F) are shown on the far right graphs. Data are representative of 3-5 independent experiments 

for each cell line. 

Supplemental Data 5. The CCR5 antagonist Maraviroc inhibits lung metastasis in vivo. The MDA-

MB231 cells transduced with Luc2-eGFP fusion protein (per Figure 5) were injected into the tail vain of 

NOD/SCID mice and the in vivo bioluminescence signal was quantified. The data are shown as 

quantitation of mean± SEM for n=6 of BLU in the control (red line) or Maraviroc-treated (8mg per kg 

every 12 hours) (blue line). The data from 5A for early time points is shown to demonstrate that the two 

groups had the same signal intensity at time zero. 

Supplemental Figure 6. Pulmonary tumors are enriched in CCR5+4 cells. FACS analysis of the 

proportion of CCR5+ cells into metastatic tumors caused by tail vein injection of MDA.pFULG cells. The 

proportion of CCR5+ cells within eGFP+ MDA.pFULG cells in culture (A) was compared with that of 

cells isolated from metastatic tumors (B). Analysis of data (C) showed an eight-fold increase in CCR5+ 

fraction in tumors (mean ± SEM, n=6; Student's t test). 

Supplemental Figure 7. The relative expression of CCL5 receptors in human breast cancer cells 

lines and the Jurkat cell line. FACS analysis was conducted, demonstrating the relative enrichment for 

(A) CCR5, (B) CCR3, and (C) CCL5. The relative proportion of cells immunopositive by FACS analysis 



for each receptor is shown within each box. (D) The percentage of CCR1, CCR3 or CCR5 positive cells 

are shown as mean data from the FACS analysis for each cell line. 

Supplemental Figure 8. Immunohistochemical staining for CCR5 in normal breast tissue or breast 

cancer samples.  

 


