
Supplementary Methods 

Antibodies & ELISA 

The mouse Netrin-1 Affinity Purified Polyclonal Antibody (AF1109) was obtained from R&D Systems. The 

rabbit polyclonal anti-UNC5A (sc-135269) and rabbit polyclonal anti-DSCAM (sc-79438) antibodies were 

purchased from Santa Cruz Biotechnology, Inc. The rabbit polyclonal anti-UNC5B (ab104871), rabbit polyclonal 

anti-UNC5C (ab91408), mouse monoclonal anti-UNC5D (ab58141), rabbit polyclonal anti-DCC (ab125280) and 

mouse monoclonal anti-CatB (ab58802) antibodies were obtained from Abcam. The rabbit polyclonal anti-

neogenin (HPA027806) and mouse monoclonal anti-β-actin (AC-15) antibodies were obtained from Sigma-

Aldrich. The rabbit polyclonal anti-phospho-p44/42 MAPK (ERK1/2) (Thr-202/Tyr-204) (#9101), mouse 

monoclonal antip44/42 MAPK (ERK1/2) (#4696) and rabbit monoclonal anti-VEGFR-2 (#2479) antibodies were 

purchased from Cell Signaling Technology. Human Netrin-1 (SEB827Hu) ELISA kit was obtained from USCN 

Life Science Inc. 

 

Transfection of siRNA 

Netrin-1 (#1: Hs_NTN1_2, #2: Hs_NTN1_3) siRNA were purchased from Qiagen. ON-TARGETplus Human 

NEO1 siRNA and UNC5B siRNA were purchased from Dharmacon. As a control, a silencer negative control #2 

siRNA was purchased from Applied Biosystems. The transfection of siRNA (20 nM) was performed with 

siLentFect Lipid Reagent (Bio-Rad), according to the manufacturer’s protocol. 

 

Western blot analysis 

Each sample was separated by SDS polyacrylamide gel electrophoresis (SDS-PAGE), and the gels were 

transferred to polyvinylidene fluoride membranes. The membranes were blocked with 4% skim milk in TBS-T 

(0.1% Tween 20 in tris-buffered saline [TBS]) for 30 minutes, followed by incubation with primary antibodies. 

After washing with TBS-T, the membranes were incubated with the appropriate horseradish peroxidase (HRP)-

conjugated secondary antibodies. Immunoreactivity was detected by using ECL detection reagents. 

 



Proliferation 

MB cells (2.5 x 104) were cultured in serum reduced medium (0.5% FBS) in the absence or presence of netrin-1. 

Cell number was counted at 24 and 48 hours. 

 

Isolation of RNA and quantitative RT-PCR 

RNA was isolated using the RNeasy micro kit (Qiagen), according to the manufacturer’s instructions. Reverse 

transcription of RNA was performed with SuperScript II Transcriptase (Invitrogen), according to the 

manufacturer’s protocol. After first-strand synthesis, qRT-PCR was performed using the iQ SYBR Green 

Supermix mixture (Bio-Rad) with the ABI StepOnePlus Real-Time PCR Systems (Applied Biosystems). The 

qRT-PCR primers were as follows: Netrin-1, 5’-TGCAAGAAGGACTATGCCGTC-3’ and 5’-

GCTCGTGCCCTGCTTATACAC-3’; DCC, 5’-GCCACAAACCAACAGAGGAT-3’ and 5’-

GCTGCTTCATGAGTCCTTCC-3’; neogenin, 5’-ATGGTGACCAAAGGTCGAAG-3’ and 5’-

AGTCACATCCTTGGGTGGAG-3’; DSCAM, 5’-TCCACCTCAGGAAGTTCACC-3’ and 5’-

CCACGGATAATCCCATTTTG-3’; UNC5A, 5’-CCGGCTGATGATCCCTAATA-3’ and 5’-

CTTGTGCAGCGTGAGGTAGA-3’; UNC5B, 5’-GAGGTGGAATGGCTCAAGAA-3’ and 5’-

ATGAGGTTGTGGTCGATGGT-3’; UNC5C, 5’-AGCAAGGCAGACTGATCCAT-3’ and 5’-

TCAGCAAGCTGACTCCTGAA-3’; UNC5D, 5’-AGTGGGTCCATCAGAACGAG-3’ and 5’-

CATGGAAGTCCTCCACCTGT-3’; GAPDH, 5’-ACAGTCAGCCGCATCTTCTT-3’ and 5’-

GCCCAATACGACCAAATCC-3’. 

 

Endothelial tube formation 

Mouse brain EC were cultured in EBM2 medium containing 0.5% FBS overnight. One million cells were seeded 

into Matrigel-coated 24-well plates with 0.5% FBS/EBM2 medium in the absence or presence of netrin-1, 

followed by incubation for 16 hours. The number of tube junctions/area was quantified by using ImageJ software. 

 

 



Matrigel plugs 

Matrigel plugs containing sphingosine 1-phosphate (1 μM) and netrin-1 (16 μg/mL) were implanted 

subcutaneously on the dorsa of CD1 mice (8 weeks). In addition, 300 μg/mL of neogenin blocking antibody 

(AF1079, R&D) was mixed with netrin-1 in the Matrigel plug. After seven days, Matrigel plugs were removed 

and frozen sections were stained with anti-CD31 antibody. CD31 positive cells were measured using ImageJ 

software. 

 

Spheroids 

Mouse brain ECs were suspended and aggregated to form cellular spheroids (500 cells/spheroid) by hanging drop 

culture. Spheroids were embedded into collagen gels treated with netrin-1 protein. After 16 h incubation, 

spheroids were fixed with 4% PFA. Images from five to seven spheroids per experimental group were acquired on 

a confocal microscope (Leica) and total sprout number was analyzed using ImageJ software. 


