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Supplementary Methods 

In Situ mRNA Hybridization 

The digoxigenin (DIG)- and fluorescein (FLUO)-labeled (Roche) RNA probes 

were prepared after PCR amplification of mouse PECAM-1 and Olfml3 genes using 

corresponding forward and reverse primers containing the T7 polymerase binding 

site (underscored) for sense or antisense RNA probes, as follows: PECAM-1-sense-

for1, 5′-CTAATACGACTCACTATAGGGATGCTCCTGGCTCTGGGACTC-3′; 

PECAM1-sense-rev1, 5′-TGCAGCTGGTCCCCTTCTATG-3′; PECAM-1-antisense-

for1, 5′-ATG CTC CTG GCT CTG GGA CTC-3′; PECAM-1-antisense-rev1, 5′-CTA 

ATA CGA CTC ACT ATA GGG TGC AGC TGG TCC CCT TCT ATG)-3′;  Olfml3-

sense-for1, 5′-CTA ATA CGA CTC ACT ATA GGGAGT GCT CCT CTG CTG CTC 

CTC-3′; Olfml3-sense-rev1, 5′-CGT GTC GTT CTG GGT GCC GTC-3′; Olfml3-

antisense-for1, 5′-AGT GCT CCT CTG CTG CTC CTC-3′; and mOlfml-3-antisense-

rev1, 5′-CTA ATA CGA CTC ACT ATA GGG CGT GTC GTT CTG GGT GCC GTC-

3′.  

siRNA Delivery 

The following chemically modified duplex siRNAs were engaged: three 

siRNAs directed against non-overlapping regions of the mouse Olfml3 gene 

(OLFML3MSS235376, OLFML3MSS235377, and OLFML3MSS235378, named as 

Olfml3 siRNA 1, 2, and 3, respectively), a siRNA against mouse GAPDH, and a non-

targeting negative control siRNA (ctrl siRNA) (StealthTM Select Technology; Life 

Technologies). Single siRNAs or combinations of two siRNAs were transfected in the 

t.End.1Vhigh cells at the concentration of 0.5 µM using AmaxaTM Nucleofector 
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technology (Lonza). The efficiency of Olfml3 silencing in t.End.1Vhigh cells was 

evidenced by real-time qPCR 24–72 h after transfection. 

Quantitative Real-Time PCR 

Total RNA was extracted from following cells: t.End1.Vhigh, t.End1.Vlow, LLC1, 

LMEC, R-SMC, S-SMC and murine lung tissue using the RNeasy Mini Kit (Qiagen). 

The purified RNA was quantified at 260 nm and RNA quality was evaluated by 

capillary electrophoresis on an Agilent 2100 Bioanalyzer (Agilent Technologies). 

Total RNA was reverse transcribed using the cDNA synthesis kit (Roche). Primers 

used for real-time qPCR were as follows: mouse Olfml3_for1, 5′-

GCTGTCTATGCCACTCGAGATG-3′ (forward) and Olfml3_rev1, 5′-

TGTGTCAAGTGTCTGTGGGTCTAA-3′ (reverse); human Olfml3_for1, 5′-

GTCTATGCCACCCGGGAGGAT-3′ (forward) and Olfml3_rev1, 5′-

TGTGTCCAGTGTCTGTGGATCTAA-3′. Reactions were performed in triplicate with 

the Power SYBR Green PCR kit and primers were assayed on an ABI Prism 7900 

HT (Applied Biosystems). Raw threshold cycle (ct) values were obtained using 

SDS2.2 software (Applied Biosystems) and the normalization factor and fold 

changes were calculated using three mouse reference genes (β-actin, β-tubulin and 

EEF1A1) or a porcine GAPDH reference gene, according to the GeNorm method (1). 

Cloning Strategy for Production of Recombinant Olfml3 Protein Tagged 

With a FLAG Sequence 

The full-length Olfml3 cDNA was obtained by PCR performed on the pCMV-

SPORT6 vector (Invitrogen) containing the Olfml3 clone (ID3485412) from the MGC 

cDNA library (NIH). The Olfml3 PCR fragment was cloned into the pcDNA3.1 

(Invitrogen) vector containing a FLAG sequence, where a FLAG sequence was 

inserted downstream to and in-frame with the Olfml3 coding sequence. The Olfml3-
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FLAG PCR fragment was then inserted into the pcDNA3.3 TOPO TA vector 

(Invitrogen). The plasmid was multiplied in DH5α Escherichia coli, purified using 

EndoFree Plasmid maxi preparation (Qiagen), and used for production of the 

recombinant protein.  

Production and Purification of Mouse Recombinant Olfml3-FLAG 

Tagged Protein (rOlfml3-FLAG) 

The expression vector pcDNA3.3 TOPO TA (Invitrogen) with Olfml3-FLAG 

sequence was used for transient transfection of human HEK-293 cell line in a serum-

free suspension, as described previously (2). The cell culture supernatants were 

collected and rOlfml3-FLAG was affinity-purified using anti-FLAG M2 agarose beads 

(Sigma-Aldrich), eluted with FLAG peptide (100 µg/mL; Sigma-Aldrich). Next, 0.1 µg 

of rOlfml3-FLAG was subjected to sodium dodecyl sulfate-polyacrylamide gel 

electrophoresis (SDS-PAGE), blotted on nitrocellulose, and revealed either with 

biotinylated FLAG antibody in combination with streptavidin-HRP conjugate or rabbit 

anti-Olfml3 antibody revealed with the anti-rabbit HRP labeled antibodies (Jackson 

ImmunoResearch Laboratories), visualized using an enhanced chemiluminescence 

system (GE Healthcare). 

Generation of Rabbit Anti-mouse Olfml3 Polyclonal Antibodies 

Polyclonal antibodies against mouse Olfml3 were generated by immunizing 

rabbits with Olfml3 synthetic peptide A (86–99) and peptide B (390–403) (Covalab, 

France). The rabbit sera were then tested for reactivity. Antibodies were purified from 

serum by affinity chromatography against peptide A and B or each peptide 

separately. 

FGF2-loaded Matrigel Plug Assay 
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Eight-week-old female C57BL6/J mice were injected subcutaneously with 

matrigel (400 µL per animal, BD Biosciences) supplemented with the angiogenic 

growth factor FGF2 (500 ng/mL per animal; Peprotech) into C57BL/6J mice. After 8 

days, the plugs were excised and prepared for immunohistological evaluation. 

Immunohistochemistry 

HUVECs grown to 80% confluence on glass slides were serum starved for 2 h 

in OptiMEM (Invitrogen) and treated with 50 ng/mL of BMP4 (R&D Systems) and/or 

100 ng/mL of rOlfml3-FLAG for indicated times. As controls, HUVECs were 

incubated with 500 ng/mL of FLAG peptide (Sigma-Adrich) and 100 ng/mL of 

rOlfml3-FLAG in the presence of rabbit total IgG or anti-Olfml3A+B serum. HUVECs 

were fixed in 4% para-formaldehyde for 20 min at room temperature, washed in 

phosphate buffered saline (PBS) and permeabilized in 0.1% sodium citrate, 0.1% 

Triton X-100 for 2 min on ice. Cells were then washed in PBS and saturated in 1% 

bovine serum albumin and 2% donkey serum in PBS for 1 h at room temperature. 

For detection, glass slides were incubated with: rabbit anti-SMAD1 or anti-

phosphoSMAD1/5/8 antibodies (Cell Signaling Technology), for 1 h at room 

temperature. Unbound antibodies were removed using 0.1% Tween 20 in PBS. 

Rabbit anti-SMAD1 or anti-phosphoSMAD1/5/8 antibodies were detected using 

donkey anti-rabbit IgG coupled to rhodamine (Jackson ImmunoResearch 

Laboratories). Samples were stained for FITC-Phalloidin (Sigma-Aldrich) and 

mounted as described above. Quantification of nuclear phosphoSMAD1/5/8 staining 

was quantified using Metamorph6.0 software (Molecular Devices) and mean 

intensity was measured from at least five random microscopic fields for each group 

in three independent experiments.  
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Quantification of colocalization, area densities and pericyte coverage 

The amount of colocalization of Olfml3 and PECAM-1, NG2 or α-SMA 

staining was measured on 10-μm sections of LLC1 tumors. Digital images of the red 

channel (Olfml3) and green channel (PECAM-1, NG2 or α-SMA) were used by 

Colocalization plug-in function of ImageJ to identify pixels that had fluorescence 

intensity in both red and green channels equal to or greater than a treshold value 

(30-40 in different experiments). The amount of colocalization was expressed as a 

percentage calculated from the number of pixels with above-treshold PECAM-1 

staining that colocalized with above-treshold PECAM-1, NG2 or α-SMA staining 

divided by the total number of above-treshold pixels in the PECAM-1 image.  

For average vessel diameter analysis, 50 vessels in each 8-10 tumors/group (4-5 

mice/group, 1 experiment) were analyzed and the widest diameter from each 

PECAM-1+ vessel was measured using ImageJ. 

Vessel density was quantified using confocal images of LLC1 tumor sections stained 

with PECAM-1. Metamorph6.0 (Molecular Devices) was used for image analysis and 

a ratio of total pixel count of PECAM-1 to DAPI was measured and normalized to 

control. Quantification of NG2+ or α-SMA+ pericyte density was measured as a ratio 

of the total pixel counts of NG2 or α-SMA to total pixel counts of PECAM-1 and 

normalized to control. Pericyte coverage was measured as a ratio of the total pixel 

counts of overlapping NG2/PECAM-1 areas to total pixel count of PECAM-1. Control 

values were set as 100% and relative values for anti-Olfml3-treated mice were 

calculated accordingly.  
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