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The authors declare that all data supporting the findings of this study are available within the paper. Source data are provided with this paper.

All in vivo and in vitro experiments were independently repeated and included biologically independent samples, as indicated in the figure
legends. Sample size was chosen empirically. Unless otherwise specified in the figure legends, statistical significance between groups was
determined using unpaired two-tailed Student’s t-tests or ANOVA for normally distributed data (checked with the Shapiro-Wilk test) or with
Mann-Whitney or Kruskal-Wallis tests for non-normally distributed data. Differences were considered significant for p<0.05.

No data points were excluded, except:

1) For in vivo experiments, mice that died during intravital imaging sessions or the fate of disseminated tumor cells which could not followed
for the entire experimental design, were removed from the study or marked as censored.

2) For quantification of the intravital imaging data, disseminated tumor cells in the lungs were excluded if their localization (intravascular vs.
extravascular) could not be accurately determined.

3) For quantification of IF staining, fields of view that were necrotic or of quality too poor for proper analysis and image quantification were
excluded.

Each graph represents individual sample or mice used.

The number of replicates is indicated in each figure legend.

Female mice of the same age were used for experiments. For all in vivo experiments (which included experiments with clodronate or B/B

homodimer), mice were randomly allocated into two experimental groups: control and treatment. No, other treatments were performed

The investigators were not blinded to mouse treatments. Mice were assigned into the therapy groups based on the size of the tumor and

treatment was then performed. Treatments were know to the investigators, making complete3 blinding difficult. However, all in vivo and

experiments from i control and treatment groups were analyzed in concert, preventing bias.
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Antibodies
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Laboratory animals

For Immunofluorescence staining:

GFP (Novus, cat #NB100-1614, concentration 100 !g/mL)

NR2F1 (Abcam, cat #ab181137, concentration 5 !g/mL)

SOX9 (Millipore, cat #AB5535, concentration 1 !g/mL)

SOX9 (RD, cat #AF3075, concentration 1 µg/mL)

MenaINV (generated in the Condeelis Laboratory, concentration 0.25 µg/mL),

Endomucin (Santa Cruz, cat #sc-65495, concentration 2 !g/mL).

IBA-1 (Wako, cat #019-19741, concentration 0.05 !g/mL)

CD11c (Invitrogen, cat #PA5-90208, concentration 1.5 !g/mL)

PyMT (Novus, cat #NB100-2749, concentration 0.01 !g/mL)

For secondary Abs, (Invitrogen, concentration 1 !g/mL)

Alexa Fluor 546 for NR2F1 or for SOX9 (Invitrogen, cat #A11034, concentration 1 !g/mL).

For TMEM Immunohistochemical staining

pan-Mena antibody (BD, cat. #610693, concertation 5 µg/mL)

IBA-1 antibody (Wako, cat. #019-19741, concentration 0.167 µg/mL)

endomucin (Santa Cruz, cat #sc-65495, concentration 0.67 µg/mL)

For western blotting:

Chicken anti-MenaINV (generated in the Condeelis Laboratory, concentration 0.25 µg/mL)

Rabbit anti-Mena11a (generated in the Condeelis Laboratory , concentration 1 mg/mL)

Rabbit anti-NR2F1 (Abcam, cat #ab181137, concentration 0.5 !g/mL) and mouse anti-actin (Sigma, cat #A5441, 1 !g/mL)

Secondary Antibodies:

Goat anti-Chicken, Secondary Antibody, Alexa Fluor 488 (ThermoFisher, cat#A-11039, concentration 1 !g/mL)

Goat anti-Chicken, Secondary Antibody, Alexa Fluor 488 (ThermoFisher, cat#A-11039, concentration 1 !g/mL)

Donkey anti-Rabbit, Secondary Antibody, Alexa Fluor 555 (ThermoFisher, cat#A-31572, concentration 1 !g/mL)

Donkey anti-chicken, Secondary Antibody, Alexa Fluor 568 (Jackson, cat#703-025-155, concentration 0.5 !g/mL)

Goat anti-Rat, Secondary Antibody, Alexa Fluor 647 (ThermoFisher, cat#A-21247, concentration 1 !g/mL)

Goat anti-Rat, Secondary Antibody, Alexa Fluor 568 (ThermoFisher, cat#A-11077, concentration 1 !g/mL)

Antibodies were validated in our previous studies or were chosen due to extensive use in prior publications and further validated in
our laboratory according to manufacturer's instructions.

E0771-GFP cells were obtained from Dr. Wakefield’s lab at the NIH who obtained them directly from Dr. Fengzhi Li in Dr.
Enrico Mihich’s lab at Roswell Park Cancer Institute, Buffalo, NY

MDA-MB-231 cells were purchased from ATCC. Sublines stably expressing GFP were generated as previously described
(PMID: 10892743)

MDA-MB-231-GFP cells over-expressing MenaINV or Mena11a were generated as previously described (PMID: 21670198)

shRNAmir-NR2F1 cells were generated by TURBO-RFP-shNR2F1-mir-encoding lentivirus infection of MDA-MB-231-GFP cells
as previously described (PMID: 25636082). The construct was provided by donated by Dr. Julio Aguirre-Ghiso (Mt. Sinai).

BAC1.2F5 macrophages were provided by Dr. Richard Stanley, Einstein College of Medicine

Human Umbilical Vein Endothelial Cells (HUVECs) were obtained from Lonza

BAC1.2F5 macrophages were provided by Dr. Richard Stanley, Einstein College of Medicine

E0771 cells were authenticated using exome gDNA sequencing. Other cell lines were authenticated by their commercial
sources.

All cell lines were routinely tested for mycoplasma and resulted negative (Sigma LookOut Mycoplasma PCR detection kit, cat
#MO0035-1KT).

None

Two different strains of mouse models were used: an immunocompetent C57BL/6J mouse model and an immunodeficient NUDE




