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Cell lines. 
Cell lines of Grade IV astrocytoma origin such as U87-MG, A172, U251, LN229 originally obtained from European Collection of Authenticated Cell Cultures (ECACC), were recently verified by short tandem repeat analysis (DNA Labs India, Hyderabad). Cells were grown in high-glucose DMEM with 10% newborn calf serum with 1X Penicillin-Streptomycin, in a humidified incubator at 37°C and 5% CO2. For overexpression studies, an expression construct containing TEM8 cDNA (3X-Flag-hTEM8 pcDNA3.1) was transfected using Lipofectamine 3000 (Thermo Fisher Scientific, USA) and cells were selected with G418-disulfate (#G8168, Sigma) for a month. For knockdown expression, cells were virally transduced and selected with Puromycin dihydrochloride (#540222, Sigma). Lentiviral packaging was performed in HEK293T (ATCC) cells using target plasmids encoding shRNA sequences and helper plasmids psPAX2 and pMD2.G. 

Genomic DNA and protein isolation from patient samples.
Fresh-frozen patient tissues were utilized to isolate genomic DNA using Genomic DNA Extraction kit (Qiagen) according to manufacturer’s instructions, and run on 1% Agarose gel to verify integrity of DNA. For protein isolation from glioblastoma samples, 30 mg of tissue was weighed, minced, and  mixed with fresh lysis buffer containing protease inhibitors, and processed in a TissueLyser II (#85300, Qiagen) machine for 3-5 cycles (30 Hz, 30 sec on, 30 sec off) till a non-viscous lysate was obtained. The lysate was spun for 30’ to isolate protein, run on an SDS-PAGE gel and stained with Coomassie Brilliant Blue to verify protein integrity. 

450K DNA Methylation Array.
Genomic DNA isolated from patients were subjected to Infinium 450K Bead Array (Illumina Inc.) that interrogates ~4,85,577 CpG sites across the human genome. The β-value for a particular CpG probe was used as a measure of differential methylation across primary and recurrent samples, with probes showing |Δβ| = 0.2 with p-value ≤0.05 being designated as differentially methylated regions (DMRs). Δβ ≤ -0.2 were considered as hypomethylated probes and Δβ ≥ +0.2 were considered as hypermethylated probes respectively, in recurrent tumors.

Methylation Array data analysis.
The Combat pipeline in ChaMP package [1] was implemented for pre-processing and batch correction of samples in BioConductor. Wilcoxon rank-sum test with p-value cutoff of 0.05 was employed for finding differential methylation at CpG probes. Gene-level annotation at 5’-UTR (Untranslated region), 1st Exon, TSS 200 (Transcription Start Site) and TSS 1500 was conducted using Illumina Methylation analyzer package (IMA). The 450K methylation array data is deposited in Gene Expression Omnibus (GEO) with accession number GSE190953.




Inhibitor experiments.
Cells were serum-starved for 24 hours before inhibitor treatment for 6 hours and subsequent protein collection. Small-molecule inhibitors used were; synthetic RGD peptide (10 μM, GRDGNP, #14501, Cayman Chemicals), ILK inhibitor (1 μM, CPD-22, Calbiochem), PI3 Kinase inhibitor LY294002 (10 μM, #440202 , Calbiochem), FAK inhibitor-1 (10 μM, #324877, Calbiochem), Src inhibitor PP2 (10 μM #529573, Calbiochem) and PP3 (10 μM, #529574, Calbiochem).


Semi-quantitative and quantitative real time PCRs.
Total RNA from cell lines and patient samples was isolated using TRI reagent (Sigma-Aldrich). 2 µg of total RNA was converted to cDNA using High-Capacity cDNA Archive kit (Applied Biosystems, USA). Semi-quantitative and real-time PCRs were performed using DreamTaq Mastermix (Thermo Scientific, USA) and DyNamo ColorFlash SYBR Green Mastermix (Thermo Scientific, USA) respectively. Fold changes were calculated using the ΔΔCT method. Primer sequences are mentioned in Supplementary Table 1. RPL-35A was used for normalization as it was reported to be unregulated in glioblastomas [2].

Immunohistochemistry.

A retrospective cohort of 29 pairs of formalin-fixed paraffin embedded IDH-wt primary and recurrent glioblastomas was utilized to assess TEM8 protein expression (Tris-EDTA buffer, 1:500 ab21270 TEM8 antibody, Abcam). Tissue microarrays for control brain tissue (from temporal cortex surgically removed in patients with drug resistant epilepsy:  ‘control’) was utilized to assess TEM8 expression. Briefly, 4 µM slices were deparaffinized using Xylene and 100% Methanol, followed by heat-mediated antigen-retrieval at 900W-5’, 600W-10’, 450W-5’. Endogenous peroxidase was quenched with 5% H2O2 in Methanol for 20’ and subsequently blocked with 5% skimmed milk for 1 hour. After overnight incubation at 4°C, slides were developed using PolyExcel HRP/DAB Detection System Universal kit (PathnSitu Biotechnologies, USA), counterstained with Haematoxylin, dried and mounted using DPX (Sigma-Aldrich). A semi-quantitative labeling index method was employed to assess overall staining : 2+ and 1+ denoted strong and moderate staining respectively, while the percent of cells stained was noted. A combined score of 2+ intensity and extent was allotted to each sample. Pair-wise comparison using Wilcoxon signed-rank test was employed for significance. 



Plasmids. 

3X-Flag-hTEM8 (pcDNA3.1) was a kind gift from Brad St. Croix, National Institutes of Health, USA [3]. M50 Super 8X TOPFlash and M51 Super 8X FOPFlash and pRLTK were obtained from Addgene (gift from Randall Moon). TEM8 shRNAs (D6 5’ CCGGCCCACAGTTGAGAATGTCCTTCTCGAGAAGGACATTCTCAACTGTGGGTTTTTG 3’ and D9 5’CCGGACACTCAATGAGAAGCCCTTTCTCGAGAAAGGGCTTCT
[bookmark: _Hlk88383884]CATTGAGTGTTTTTTG 3’) and scrambled shRNA plasmids were obtained from Sigma’s Mission® shRNA Library in lentiviral pLKO.1 background (kindly provided by Prof. G. Subba Rao, IISc). 


Wound-healing and invasion assays. 
Wound-healing assays were conducted on confluent monolayers by making a scratch with a p200 tip, in the presence of 0.5-1 µM Mitomycin C to control for proliferation differences. Images were analyzed using TScratch software [4]. Invasion assays were performed according to manufacturer’s instructions using BioCoat Matrigel 8 µM Invasion chambers (#354481, Corning) by seeding 75,000-2,00,000 cells in triplicates.

MTT assays.

MTT assays (MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide, #M2128; Sigma-Aldrich) were performed to assess relative chemoresistance of vector control/scrambled cells and overexpressing/knockdown cells against Temozolomide, Cisplatin, Etoposide, and 5-FluoroUracil. Briefly, 5000 cells were plated and treated with drugs for 72 hours. Post-treatment, 20 µL MTT reagent (5 mg/mL) was added and incubated for a further 3.5 hours. Formazan crystals that were formed, was dissolved in DMSO (Sigma) and absorbance measured at 570 nm. The data was normalized to solvent (DMSO)-treated controls and a non-linear regression curve was fitted using GraphPad Prism 5.0 to arrive at 50% relative Inhibitory Concentration (IC50) values.


BromodeoxyUridine incorporation Assays

BrdU incorporation assay was performed according to manufacturer’s guidelines (Calbiochem, Cat. No. : QIA58). Briefly, 1000-2000 cells were plated in triplicates in 96 well plates, and allowed to attach overnight. 20 µL of a diluted BrdU stock (1:2000) was added to the wells for 4 hours, after which cells were washed with PBS, and fixed with fixation-denaturation solution for 30 minutes. After fixation, wells were incubated with anti-BrdU primary antibody for 2 hours, washed twice with PBS and incubated with peroxidase IgG-HRP for 1 hour. After three washes, 100 µL of chromogenic substrate TMB was added and incubated in the dark for 15 minutes. The reaction was terminated by adding 2.5N H2SO4 and yellow absorbance was measured at 450-540 nm using a Plate Reader (Tecan).


Cell cycle and proliferation assays.

Equal number of cells were plated in triplicates and allowed to attach overnight. Cells were then serum-starved with basal media for 72 hours to achieve synchronization. Post 72 hours, one set of cells were harvested, fixed with Ethanol, and stored in -20°C (denoted as 0 h). The other set was stimulated with 10% fetal bovine serum containing media, i.e. complete media for 12 hours and allowed to progress through the cell cycle, before harvesting (denoted as 12 h) and storing in -20°C. A 10 µg/mL Propidium Iodide solution containing RNase A (Thermo Scientific) was used to stain the cells at 37°C and 10,000 events were captured in BD FACSVerse (BD Biosciences). The data was analyzed using BD FACS Suite software.
	For proliferation assays, equal number of cells were plated in 6 well-plates in triplicates and allowed to attach overnight. Cell proliferation was measured after trypsinization, using a Trypan-blue exclusion assay with ViCell XR (Beckman Coulter) at 24,48, and 72 hours of growth.


Western Blotting.
For immunoblotting, protein was harvested using a modified RIPA buffer containing 1X Protease-Inhibitor Cocktail (Set III, Calbiochem), and quantified using Bradford reagent (Biorad). Equal amount of protein was electrophoresed on a 12.5% Sodium Dodecyl Sulfate-Polyacrylamide gel and transferred onto a 0.45 µM polyvinylidene difluoride membrane (Immobilon-P, Merck).The membrane was blocked with 3% bovine serum albumin for 1 hour. Primary antibodies used were: Anti-TEM8 (#73136, Santa Cruz Biotechnology), Phospho GSK3β S9 (#9323, CST), Total GSK3β (#9315, CST), Phospho FAK Y397 (#3284 , CST), Total FAK (#3285, CST), Phospho‐Akt S473 (#4060, CST), Phospho‐Akt T308 (#9275, CST), Total Akt (#9272, CST), β-catenin (#C2206, Sigma), Lamin A/C (#4777, CST) and β‐Actin (#A5441, Sigma), Vimentin (#V2258, Sigma), Oct4 (#ab19857, Abcam), Zeb1 (#3396, CST), Twist (#ab50887, Abcam), α-SMA (#5694, Abcam),  phospho-ILK S246 (#AB1076, Millipore), Total ILK (#3862, CST). Membranes were developed using femtoLUCENT-PLUS HRP (#786-003, G Biosciences) in a Chemi-Doc (Biorad). For nuclear-cytoplasmic fractionation, a hypotonic lysis buffer protocol was used [5].

Dual luciferase assays.
500 ng of Super 8X TOPFlash (containing TCF binding elements) or FOPFlash (containing mutated binding sites) was co-transfected with 10 ng of pRL-TK (Renilla luciferase-thymidine kinase) in U87 or LN229 cells. After 48 hours, lysates were harvested using passive lysis buffer and luminescence measured according to Promega’s Dual Luciferase Assay kit (#E1980, Promega) guidelines.


Zymography. 
Gelatin zymography was employed to assess levels of matrix metalloproteinases in 72 hours  serum-free conditioned media from overexpressing cells. Briefly, 40 µL of media was mixed with 5X non-reducing sample buffer and electrophoresed on Gelatin (0.1%)-SDS-8% Polyacrylamide gel. The gels were washed twice with washing buffer and incubated in developing buffer for 22 hours at 37°C and subsequently stained with Coomassie Brilliant Blue. 

Neurosphere assays.
Neurospheres were plated as single-cell suspensions in ultra-low attachment 24-well plates for 7-14 days using Neurobasal media (Invitrogen) supplemented with 3 mM L-Glutamine (Invitrogen), 1X B27 supplement (Life Technologies), 0.5X N2 supplement (Life Technologies) , 2 µg/mL Heparin (Sigma), 20 ng/mL recombinant human EGF (R&D systems), 20 ng/mL recombinant human FGF2 (Peprotech), and 1X Penicillin-Streptomycin-Amphotericin B (Invitrogen). Images were analyzed in Fiji [6] to calculate number and mean diameter of spheres.


Clonogenic assays.
A γ-irradiator with Cobalt60 source (Blood Irradiator 2000, BRIT) was used to irradiate cells with 0,2,4,6,8,10 Grays. A single-cell suspension was plated in triplicates in 6-well plates and allowed to grow for three weeks. Colonies were fixed, stained with Crystal Violet, and photographed at 600 dpi using Chemidoc (Biorad). Images were processed in Fiji using Threshold> Process> Binary> Watershed> Analyze particles. The plating efficiency (PE) and surviving fraction (SF) was calculated as : 
PE =  (Number of colonies at each dose)/ (Number of cells plated for that particular dose)
SF at a particular dose = (PE at a particular dose)/( Maximum PE)
The SF was plotted at log scale to fit the data to a linear-quadratic model. Experiments were conducted thrice, and representative data is shown. 

Statistical Analyses.
Statistical analyses were conducted using GraphPad Prism 5. For qPCR fold change calculation, Mann-Whitney two-tailed t-tests were conducted using p≤0.05 for significance (p≤0.05, *, p≤0.001, **, p≤0.0001, ***). For analysis of paired samples, Wilcoxon signed rank test and paired t-tests were conducted. Unpaired Student’s t-test was conducted for all other analysis. 
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