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Supplemental Materials and Methods 

Antibodies 

ALK (1:30, clone 5A4; Novocastra, Newcastle, UK) and integrin β3 (1:100, clone 

EPR2417Y; Millipore, MA, USA) antibodies were used for immunohistochemistry (IHC). 

siRNA knockdown assay 

The sequences of siRNAs are enlisted in Supplemental Table S5. 100 nM siRNA was 

transfected using Lipofectamine RNAiMAX reagent (Thermo Fisher Scientific, MA, USA) 

and incubated for 48 h. Immunoblotting was done through standard procedure.  

Gelatin Zymography 

Samples were prepared by pre-treating the equally seeded cells with either DMSO or 

crizotinib and/or 100 nM non-specific (sc) siRNA or integrin β3 siRNA-1 in serum-free 

media for 24 h. 1 ml culture media was collected and concentrated x10. 20 µl samples were 

loaded to 8% acrylamide gel containing gelatin (Sigma-Aldrich, MO, USA). Gel was stained 

with Coomassie Blue solution then destained until clear bands could be observed. Gelatinases 

present in the conditioned media was analyzed using ImageJ software was used for 

densitometry quantification (U.S. National Institutes of Health, MD, USA). 

Cytoplasmic and Nuclear Extraction 

5x106 BEAS-2B/EA cells and 3x106 H3122 cells were washed and lysed in cytoplasmic 

extract buffer (CEB: HEPES [10 mM] pH 7.9, KCl [10 mM], EDTA [0.1 mM], NP-40 0.3%, 

protease inhibitors 1x) 5-times greater volume of the cell pellet. After 5 min incubation in ice, 

cell lysis was centrifuged at 4°C, 3000 rpm for 5 min. After harvesting the cytoplasmic 

extract, pellet was washed in CEB without NP-40 twice, then nuclear extract buffer (NEB: 



HEPES [20 mM] pH 7.9, NaCl [0.4 M], EDTA [1 mM], Glycerol 25%, Protease Inhibitors 

1x) was added to the equal volume of the pellet. After 10 min of incubation in ice, the nuclear 

lysis was centrifuged at 13,200 rpm for 5 min at 4°C (http://sites.igc.gulbenkian.pt/irg/). 	

	

Luciferase reporter assay 

1x105 cells/well BEAS-2B cells and H3122 cells were seeded in 12-well plate day prior to 

transfection. Cells were transfected with the enlisted plasmids (pGL4.10-Luc2, pGL4.10-

ITGB3-Luc2, pCDNA3.1, pCDNA3.1-EML4-ALK) then treated with either DMSO or 100 

µM	S3I-201 (Selleck Chemicals, TX, USA) and were harvested for luciferase assays after 48 

h incubation using Dual-Glo Luciferase assay system (Promega, WI, USA). Each experiment 

was repeated independently at least three times. The results shown are the means and SD of 

triplicate points.	

	

Matrigel 3D-embedded cell viability assay 

 Pre-chilled 96-well plate was first coated with 20 µl of 10 µg/ml of growth factor reduced 

Matrigel (BD Biosciences, NJ, USA). After 15 min incubation in 37°C, 2x104 BEAS-2B/EA 

cells were mixed with 70 µl of 5 µg/ml growth factor reduced Matrigel, then seeded on top of 

the coated layer. 30 min post-incubation, 90 µl of culture medium containing the IC50 drug 

concentrations were added: 2µM crizotinib (CZT), 2µM ceritinib (CER), 3µM alectinib 

(ALEC), 1µM brigatinib (BRG), and 5µM cilengitide. Crizotinib, ceritinib, alectinib, and 

brigatinib were all purchased from Selleck Chemicals (TX, USA) and diluted in dimethyl 

sulfoxide (DMSO). Cilengitide was diluted in physiological saline buffer (Sigma-Aldrich, 

MO, USA). Media was changed every three days for two weeks. Cell viability was assessed 

by using 100 µl of CellTiter-Glo 3D Reagent (Promega, WI, USA). Each experiment was 



repeated independently at least three times. The results shown are the means and SD of 

triplicate points. 

  



Supplemental Tables 

Supplemental Table S1. Clinical characteristics of ALK-rearranged and ALK-negative 

NSCLC patients 

Supplemental Table S2. Treatment information of patients who received crizotinib 

Supplemental Table S3. Clinical characteristics in ALK-rearranged NSCLC based on integrin 

β3 mRNA expression level 

Supplemental Table S4. Clinical characteristics in ALK-rearranged NSCLC based on integrin 

β3 immunohistochemistry score 

Supplemental Table S5. Sequence of siRNAs and primers 

 

 

  



Supplemental Legends 

 

Supplemental Figure S1. ALK and integrin β3 show strong correlation in expression in 

ALK-rearranged NSCLC patient cases and in vitro. (A) Example of β3 

immunohistochemistry 4-score tier. The bar represents 100 µm. (B) qRT-PCR of integrin 

beta subunits in BEAS-2B/LacZ (LacZ), BEAS-2B/EA (EA), Calu3 parental (PT) and 

Calu3/EA (EA) (*P < 0.005). Results are means ±SD (n = 3). (C) ALK and β3 RNA 

expression level in NSCLC with ALK rearrangement in TCGA (N = 3). RSEM, RNA-Seq by 

Expectation Maximization. (D) Concordance of β3 IHC and Nanostring data (R2 = 0.48). 

Supplementary Figure S2. Functional role and regulation of integrin β3 in ALK-

rearranged cell lines. Immunoblots of BEAS-2B/EA cells treated with (A) STAT3 siRNA-1, 

-2, -3 and (B) integrin β3 siRNA-1, -2, -3. (C) Immunoblots of BEAS-2B parental (PT) and 

EA cells treated with either DMSO or 0.5 µM crizotinib and 100 nM non-specific siRNA (sc) 

or integrin β3 siRNA-1. (D) Gelatin zymography result in BEAS-2B PT and EA cells. MMP-

2, Matrix metalloproteinase 2.  (E) Immunoblot of nuclear extract of BEAS-2B/LacZ, BEAS-

2B/EA, and H3122 cells. (F) BEAS-2B parental cells and H3122 cells were transfected in 

combination with pGL4.10-Luc2 (100 ng), pGL4.10-ITGB3-Luc2 (100 ng), pCDNA3.1 (100 

ng), and/or pCDNA3.1-EML4-ALK (100 ng), and pRL-SV40 (10 ng) for normalization. 

DMSO or 100 µM S3I-201 was pre-treated for 24 h (*P < 0.05). Results are means ±SD (n = 

3). 

Supplementary Figure S3. Combination therapy of ALK and β3 inhibitors shows 

promising results in vivo and in ALK-rearranged NSCLC. Matrigel 3D-embedded cell 

viability result in BEAS-2B/EA cells treated with either DMSO or (A) crizotinib, (B) 

ceritinib, (C) alectinib, and (D) brigatinib with or without combination with cilengitide (*P < 

0.05, **P < 0.005). 


