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Supplemental Methods 

 

Isolation of Primary Sinusoidal Endothelial Cells 

Primary bone marrow sinusoidal endothelial cells were isolated by crushing tibias, 

femurs, hip bones, and back bones of C57BL/6 mice. After red blood cells were lysed, 

bone marrow cells were incubated in 10% DMEM containing 3mg/ml Collagenase type 

II (Worthington-Biochem, LS004176) for 45 minutes at 37°C in a CO2 incubator with 

occasional shaking. CD45+ cells were removed using Mojosort Mouse CD45 Nanobeads 

(Biolegend, 480028). Sinusoidal endothelial cells were sorted using FITC-anti-mouse 

CD31 (Biolegend, 102405) and PE anti-mouse VEGFR3 (Miltenyi Biotech Inc., 130-

102-216) antibodies. 

 

Endothelial Permeability Assay 

The effects of EphB4 silencing on endothelial permeability were examined using a 

transwell-based permeability assay as described previously (1). BMECs (1x104) were 

grown for 24hrs to form confluent monolayers on the upper chamber of 96 well transwell 

plates with 5µm pores (Corning, USA,3388). Texas Red-dextran (20µg/ml; 70,000 MW) 

was added to the upper chamber, and the lower chambers were filled with 200µl medium. 

Thirty minutes after Texas Red-dextran addition, medium was collected from the lower 

chamber and the amount of Texas Red-dextran that had gone through the cell monolayer 

was measured using a plate reader (596nm Excitation/615nm Emission). Values 

calculated from a Texas Red-dextran-derived standard curve. 
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Adhesion Assay 

The effects of EphB4 silencing on HSPC adhesion to endothelium were examined as 

described previously with slight modification (2). Briefly, BMECs (1x105) were plated 

onto a 96-well flat-bottom gelatin-precoated plate for 24hrs to form confluent 

monolayers. TdTomato Lin- cells (1x106) were added to the wells and incubated for 14 

hrs. Unbound cells were removed by washing with PBS. The percent TdTomato cells 

adhered to BMEC was measured using a plate reader (596nm Excitation/615nm 

Emission), based on a TdTomato Lin- cell-derived standard curve. 

 

Immunoprecipitation and immunoblotting 

Immunoprecipitation was performed using Dynabeads Protein G Immunoprecipitation kit 

(ThermoFisher Scientific). Briefly, 2µg of anti-mouse EphB4 antibody (Supplementary 

Table) was incubated with Dynabeads (10 minutes at RT in 200µl of 0.02% Tween 

20/PBS). The antibody-Dynabeads complex was incubated (1 hour) with 500µg protein 

lysates prepared in lysis buffer (50mM Tris-HCl pH 7.4, 150mM NaCl, 1% triton X-100, 

10% glycerol) containing protease inhibitor cocktail (ThermoFisher Scientific). 

Following washes, immune complexes were eluted in 20µl elution buffer. Proteins were 

separated by SDS-PAGE, transferred onto nitrocellulose membranes, membranes were 

blocked with 5% skim milk and blotted with primary antibodies (Supplementary Table) 

at 4°C overnight. Membranes were incubated with secondary antibodies (Supplementary 

Table) conjugated with horseradish peroxidase, and immune complexes detected using an 

ECL solution detection system (GE Healthcare, RPN2236). Membranes were stripped 

and re-stained. Bands were measured by ImageJ software. 
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Cell proliferation and cell death assays   

Cells (5x105) were seeded in 48-well plates and imaged for 48 hours using Incucyte HD 

(Essen Bioscience, UK). Cell death was analyzed by flow cytometry using Annexin 

V/Propidium Iodine (PI) Apoptosis Kit (Invitrogen).  

 

G-CSF ELISAs 

G-CSF levels were measured by ELISA (R&D Systems); dilutions of mouse plasma or 

mouse G-CSF  (in 1% BSA/PBS) were added to 96-well plates pre-coated with 0.2µg 

capture antibody. Detection antibody (20ng/mL, 2 hours), Streptavidin-HRP (1:200, 20 

minutes) and the substrate solution was added. When the desired color intensity was 

reached, the reaction was stopped and absorbance measured at 450nm. 

 

Real Time PCR 

Relative mRNA expression was measured by real time PCR using TaqMan Universal 

PCR Master Mix and TaqMan Probes (Applied Biosystems) for EphrinB2 

(Mm00438670_m1), EphB4 (Mm01201157_m1), Sp7 (Mm04209856_m1), and 

Osteocalcin (Mm03413826_mH). GAPDH (Mm9999991_g1) was used as an internal 

control. Real time PCR was run on a 7900HT Fast RT PCR System (Applied 

Biosystems) for 40 cycles with an annealing temperature of 60°C; results were analyzed 

using SDS 2.4.1 (Applied Biosystems) and Microsoft Excel software. 
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Homing Assays 

Two different homing assays were performed based on previous descriptions (2) with 

modification: 1) Lin- cells (2x106) purified from the bone marrow of pcDNA- or TNYL-

RAW-transduced donor TdTomato mice were injected into the tail vein of untreated WT 

recipients; 2)  Lin- cells (2x106) purified from the bone marrow of untreated TdTomato 

mice were injected into pcDNA- or TNYL-RAW-transduced WT recipients. In both 

cases, homing was evaluated by flow cytometry 15 hr after tail vein injection. 

 

Engraftment 

Recipient C57BL/6 mice were injected with pcDNA- or TNYL-RAW expression vectors 

at day -5, and pretreated with Busulfan (4x25mg/kg) for four consecutive days (from day 

-4 to day -1), followed by transplantation at day 0. TdTomato bone marrow cells (1x107) 

were injected into the tail vein of WT recipients. Six weeks after transplantation, the 

presence of TdTomato donor-derived hematopoietic cell populations was analyzed in 

blood and bone marrow of the recipient mice. 

 

Bone Marrow Sinusoidal Vessel Leakage 

Bone marrow sinusoidal vessel leakage in vivo was measured in the calvarium of mice 

using intravital microscopy as described previously (3). Mice were retro-orbitally 

injected with 4 mg/kg FITC-conjugated 2,000,000 MW dextran (Sigma-Aldrich) in 100µl 

saline to visualize calvarial bone marrow sinusoids. After selection of a region of interest, 

mice received retro-orbital injection of 70,000 MW Texas Red-Dextran (Thermo Fisher 

Scientific, D1864; 100µl of 5 mg/ml). The area of interest was continuously imaged to 
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record the leakage from the sinusoidal vessel. For each ROI, Image J was used to 

measure the Integrated Fluorescence Intensity for the entire time lapse. The values at 30, 

60, 120, 180 seconds were normalized for the value at time 0. 

 

Co-injection of B16F10 tumor cells and HSPCs 

Lin-CD150+ cells (1x105) selected from the bone marrow of TdTomato mice were mixed 

with B16F10 tumor cells (2x106). The cell mixture was injected s.c. into WT C57BL/6 

mice. At day 7 after the injection, the mice were sacrificed and tumor weight was 

measured. Tumors were dissociated with Tumor Dissociation Kit (Miltenyibiotec, 130-

096-730) for flow cytometric analysis and colony forming assays. 
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Full unedited gel for Figure 2A 
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Full unedited gel for Figure 2A, continued 



Full unedited gel for Figure 2B 
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Full unedited gel for Figure S2C 
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Full unedited gel for Figure S6B. 

EphrinB2 

Full unedited gel for Figure S6C. 

EphB4 

  B16  LLC1  4T1 

  B16  LLC1   4T1 


	Front sheet Supplemental data 9.20.16
	Supplementary Materials and Methods 9.20.16
	1) 9.20.16 Fig S1-9

