
Supplemental Materials and Methods 1 

Animal studies 2 

MCF-7-vector, -CXCR4-WT, -CXCR4-∆CTD (polyclonal) or MDA-MB-361 cells were 3 

harvested and viable cells mixed with Matrigel Reduced Factors (BD Biosciences, San Jose, CA) 4 

or injected alone in PBS. Injections (5x106 cells/injection) were made bilaterally into the 5 

mammary fat pad. Tumor size was monitored by digital caliper. Tumor volume: 4/3πLM2 6 

(L=larger radius, M=smaller radius). MCF-7-vector and MCF-7-CXCR4-WT in vivo studies 7 

were performed using clonal cell lines. Primary xenograft tumor studies using additional clones 8 

are shown in supplemental Figure 1A-B.  9 

Animal Drug treatments suspended in a solution of DMSO and PBS (1:5) administered 10 

intraperitoneally (i.p.); AMD3100, 5mg/kg/animal; PD184352, 20mg/kg/animal; treatment 11 

schedules specified in figure legends. Control groups injected with vehicle match to 12 

experimental groups. ICI 182,780 (5mg) administered as a onetime dose suspended in mixture of 13 

ethanol and castor oil (1:4) i.p. 14 

Orthotopic Metastases Studies: Mammary fat pads were cleared as previously described (22).  15 

Cells were injected 2x106/30ul PBS. Tumors measured weekly. Animals were sacrificed when 16 

any tumor dimension reached 1.5cm or after 4 months post injection, whichever came first. Half 17 

each primary tumor was fixed in 4% paraformaldehyde (48h) then 70% EtOH, embedded in 18 

parrafin (FFPE) and sectioned for IHC analysis. The remaining tumor was placed in RNAeasy 19 

overnight, washed, and frozen (-80oC). Lungs, blood, and bone marrow processed as detailed 20 

below. 21 

Tail Vein Injection: 1x106 cells in 750ul saline were injected into the lateral tail vein. After 3 22 

weeks, mice were sacrificed and blood harvested, pooled from each group, and processed for 23 

flow cytometry. The liver was removed in its entirety; the area of each lobe closest to the hepatic 24 



vein and artery was removed and DNA was extracted. The remainder of liver tissue (distal ends 25 

of lobes) was placed in 500ul RNALater (Qiagen, Frederick, MD) (24h), rinsed and frozen (-26 

80oC). Bone marrow was isolated from the humerus and tibia of each mouse. Epiphyses were 27 

removed at radial and distal ends and cells flushed from marrow canal by injection of HBSS 28 

through fine bore needle (27G). Cells were collected, washed by centrifugation, and red blood 29 

cells (RBCs) lysed as detailed below. Lungs were perfused with saline, removed, then processed 30 

for FACS or fixed in situ with Bouin’s fixative (Ricca Chemical Co, Arlington, TX). The 31 

remaining heart-lung block was removed for sectioning.  32 

Quantitative Realtime PCR Primer Sequences 33 

β-Actin (5’-TGAGCGCGGCTACAGCTT-3’: 5’-CCTTAATGTCACACACGATT-3’), 34 

Vimentin (5’-GCACGATGAGGAAATCCAGGA-3’: 5’-AGGTCAGGCTTGGAAACATCC-35 

3’). Zo1 and E-cadherin primer sequences proprietary (PPH09919E & PPH00135E; SA 36 

Biosciences, Frederick, MD). 37 

Reverse Transcriptase-Polymerase Chain Reaction Primer Sequences 38 

CXCR4 (5’-AGTATATACACTTCAGATAAC-3’; 5’-CCACCTTTTCAGCCAACAG-3’); 39 

SDF-1 (5’-GCCAGAGCCAACGTCAAGCATCTC-3’; 5’-40 

GGCAAAGTGTCCAAAACAAAGCCC-3’); PgR (5’-GAATTTAGCGGGGATCCA-3’; 5’-41 

TGCCACACTTCGATTTGT-3’); BCL2 (5’-CGCCCTGTGGATGACTGAGT-3’; 5’-42 

GGGCCGTACAGTTCCACAA-3’); VEGF (5’-GCAGAAGGAGGAGGGCAGAATC-3’; 5’-43 

GGCACACAGGATGGCTTGAAGATG-3’); GAPDH (5’-ACAGTCAGCCCGCATCTTCTT-3’; 44 

5’-GACAAGCTTCCCGTTCTCAG-3’). eGFP (5’-CGGCGGCGGTCACGAACTCC-3’; 5’-45 

GGTGCCCATCCTGGTCG-3’); β-actin (5’-CACCAGACAACACTGTGTTG-3’; 5’-46 

AGAGGTATCCTGACCCTGAAG-3’). 47 



Fluorescent Immunostaining 48 

Following  deparaffinization  and antigen retrieval (20), slides were blocked (1h) and incubated 49 

with primary antibody (β-catenin, 1:800, Sigma; E-cadherin, 1:500, BD Biosciences) 4oC 50 

overnight, washed and secondary antibody applied (2h). Secondary antibodies: E-cadherin: Goat 51 

anti-mouse IgG2a/AlexaFluor 488 (1:500, Invitrogen); β-catenin: Goat anti-rabbit 52 

IgG/AlexaFluor 544 (1:500, Invitrogen). Slides washed, nuclei were stained (Hoechst solution; 53 

Sigma), then cover-slipped with Prolong Gold and viewed with Zeiss Axioplan-2 microscope 54 

and Hamamatsu Orca ER-CCD camera. Images analyzed with Metamorph Imaging. 55 

FACS analysis 56 

MDA-MB-361, MCF-7-vector, MCF-7-CXCR4-WT, or MCF-7-CXCR4-∆CTD cells were 57 

detached by incubation with dissociation buffer (Invitrogen), washed,  and stained with normal 58 

mouse IgG (isotype control) or antibody for CXCR4 (R&D Systems) followed by a PE-59 

conjugated Goat-anti-mouse secondary antibody (BD Biosciences). The flow cytometry was 60 

performed on the FACScan (BD Biosciences). Experiments were performed twice with similar 61 

results and representative profiles are shown. 62 



Supplemental Figure Legends 

Supplemental Figure 1. CXCR4 expression enhances metastatic potential of MCF-7 breast 

carcinoma cells to liver. MCF-7-CXCR4-∆CTD, MCF-7-CXCR4-WT, or MCF-7 empty vector 

control cells (2x106) were injected into the mammary fat pad of 3-4 week old female nude mice.  

At 3 weeks post cell injection livers were harvested for RT-PCR analysis of GFP expression in 

DNA isolates.  

Supplemental Figure 2. Inhibition of CXCR4 signaling decreases CXCR4-induced EMT-

associated gene expression. qPCR for Vimentin gene expression of cultured cells treated with 

AMD-3100 (5ug/ml) for 48hrs. Bars represent average fold-change in expression of triplicate 

experiments of MCF-7-CXCR4-WT cells compared to vehicle treated control (DMSO) for each 

gene normalized to β-actin, ***,p<0.001. 

Supplemental Figure 3. Confirmation of CXCR4-induced phenotype across independently 

derived clones in vivo. Female, 4-6 week old, ovariectomized SCID/beige mice (n=5/group) 

were injected in the mammary fat pad with 5x106 MCF-7-vector or -CXCR4-WT cells 

(independent clones). Estrogen treatment groups were implanted with a pellet of 17β-estradiol 

subcutaneously (0.72mg, 60-day release). Points represent mean TV±SEM, (*, p<0.05; **, 

p<0.01). 

Supplemental Figure 4. CXCR4 expression enhances ER-mediated gene expression. MCF-

7-CXCR4-WT and MCF-7-vector control cells treated with E2 (100pM) or vehicle control 

(DMSO) for 18hrs were harvested for RT-PCR analysis of ER-mediated gene expression (SDF-

1, PgR, BCL2) and CXCR4 expression. GAPDH used as a loading control. Image representative 

of triplicate experiments. 



Supplemental Figure 5. FACS analysis for the membrane expression of CXCR4 in MDA 

361 and MCF7 transfected cell lines. MDA-MB-361 and MCF-7 cells expressing CXCR4-WT, 

CXCR4-∆CTD, or vector control were detached in dissociation buffer, washed, and stained with 

normal mouse IgG (isotype control) or antibody for CXCR4 followed by a PE-conjugated Goat-

anti-mouse secondary antibody. The flow cytometry was performed using FACScan. 

Experiments were performed twice with similar results and representative profiles shown. 
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