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SUPPLEMENTAL FIGURE LEGENDs 
 
Supplemental Fig. S1. (A) Ewing tumor (ET) cells form multicellular spheroids when placed 

under anchorage independent conditions. Phase-contrast photomicrographs of TC32 ET cells 1-

24 hrs after transfer from adherent monolayer cultures to agar-coated tissue culture plates in 10% 

serum-containing medium. Magnification 40X. (B) Dose response curve of TC32 monolayer 

(TC32M) and TC32 spheroid cells (TC32S) treated with increasing concentrations of the 

LY294002 PI3K inhibitor and then assayed for markers of apoptosis. Left panel: Caspase-3 

activity was assayed as described in the Materials and Methods with normalization to a value of 

1.0 arbitrary unit for non-treated spheroid cells. Statistical analysis using data from at least three 

separate experiments was performed using the Student’s t-test. Right panel: Lysates from the 

same TC32 monolayer (TC32M) and spheroid cells (TC32S) were assayed for PARP cleavage 

by Western blotting after 24 hrs growth in 10% serum media containing varying LY294002 

concentrations. The arrow shows cleaved PARP. β-actin was used as a loading control.   

 

Supplemental Fig. S2. Effects of calcium chelators and antibodies to adhesion molecules on ET 

spheroid growth. (A) Top panels: TC32 cells were plated under anchorage independent 

conditions in the absence (Control) or presence of 2.5 mM EDTA, grown for 24 hours, and then 

photographed using a phase-contrast microscope (magnification 40X). Bottom panel: TC32 

cells were plated under anchorage independent conditions in media containing 10% serum, no 

serum, or 10% serum plus 2.5, 5.0, or 10.0 mM EDTA and grown for 24 hours. Cells were then 

lysed and assayed for caspase-3 activity by fluorometry as described in the Materials and 

Methods. Caspase-3 activity was normalized to a value of 1.0 arbitrary unit for control cells in 

the presence of 10% serum. Statistical analysis using data from at least three separate 
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experiments was performed using the Student’s t-test. The horizontal line denotes the p-value 

comparing control TC32 spheroids versus spheroids gown in 10% serum containing 2.5 mM 

EDTA (p < 0.0003). (B) TC32 cells were cultured on agar-coated plates in the presence of 

control IgG antibodies (left panels) versus anti-N-cadherin, anti-OB-cadherin, anti-P-cadherin, or 

anti-β1-integrin antibodies (right panels) for 48 hours, and then photographed with a phase-

contrast microscope. Magnification 40X. 

 

Supplemental Fig. S3.  ET spheroid formation is inhibited by expression of dominant negative 

E-cadherin. (A) Vector alone (vector) cells or cells stably expressing the dominant negative E-

cadherin construct (DN-Ecad) or the E-cadherin over-expression construct (Ecad) were grown 

for 48 hrs growth on agar-coated plates. Lysates were then subjected to immunoblotting using 

anti-E-cadherin antibodies to demonstrate expression levels of the 66 kDa dominant negative E-

cadherin protein (top panels) or the 110 kDa E-cadherin protein (bottom panels). β-actin was 

used as a loading control. (B) Non-transduced TC32 cells, vector alone (vector) controls, and 

TC32 cells stably expressing DN-Ecad or Ecad were grown in 10% serum for 6 hrs (top panels) 

or 30 hrs (bottom panels) and then photographed using a phase-contrast microscope 

(magnification 40X). (C) Effects of dominant negative E-cadherin on survival of ET monolayer 

cells. TC32 and TC71 monolayers transduced with vector alone (Ctl) or stably expressing DN-

Ecad or Ecad constructs were grown in media containing 10% serum and vehicle control, 10 µM 

Doxorubicin, or 50 µM Etoposide for 24 hours. Cells were then lysed and assayed for caspase-3 

activity by fluorometry as described in the Materials and Methods. The relative caspase-3 

activity was normalized to a value of 1.0 for non-treated cells grown in 10% serum. Results are 

representative of at least three independent assays per cell line, and statistical analysis using data 
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from at least three separate experiments was performed using the Student’s t-test. Horizontal 

lines with asterisks denote lack of statistical significance (i.e. p > 0.1) comparing vector control 

versus DN-Ecad for both TC32 and TC71 after Doxorubicin or Etoposide treatment as indicated. 

 

Supplemental Fig. S4. (A) Receptor tyrosine kinase (RTK) grid for the R&D Systems Human 

Phospho-RTK Antibody Proteome Profiler Array system used to screen for activation of specific 

tyrosine kinases in ET monolayers and spheroids. Membranes consist of arrayed antibodies to 42 

different tyrosine kinases as described by the manufacturer (http://www.rndsystems.com/). (B) 

TC32 cells were grown as monolayers (TC32M) or spheroids (TC32S) in 10% serum-containing 

media for 48 hours. Lysates were then subjected to immunoprecipitation (IP) using ErbB2 

antibodies, and then immunoblotted (IB) with a phospho-specific antibody to ErbB2 

phosphotyrosine 1112 (p-ErbB2; top panel). Blots were then stripped and reprobed using a total 

ErbB2 antibody (bottom panel). (C) TC32 and TC71 cell lines that were either stably expressing 

DN-Ecad or vector alone were grown as monolayers (M) or spheroids (S) as indicated in 10% 

serum-containing media for 48 hours. Cells were then lysed and subjected to immunoblotting 

with antibodies to activated ErbB2 (phosphotyrosine 1112). Identical lysates were subjected to 

total ErbB2 immunoblotting to control for ErbB2 levels and loading. (D) Effects of ErbB4 RNA 

interference on chemosensitivity of ET monolayer cells. TC32 monolayer cells grown in media 

containing 10% serum were treated with an ErbB4-specific siRNA1 or a scrambled control as 

above. Cells were then treated with vehicle control, 50 µM Etoposide, or 10 µM Doxorubicin for 

24 hours after siRNA transfection. Caspase-3 activity was then assayed as above with 

normalization to a value of 1.0 arbitrary unit for non-treated cells. Statistical analysis using data 

from at least three separate experiments was performed using the Student’s t-test. Horizontal 
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lines with asterisks denote lack of statistical significance (i.e. p > 0.1) comparing scrambled 

siRNA control versus ErbB4 siRNA1 treated cells in the presence of either Etoposide or 

Doxorubicin as indicated. (E) Effects of ErbB4 RNA interference on the expression of E-

cadherin in ET spheroids. TC32 spheroids cells grown in media containing 10% serum were 

treated for 24-48 hrs with ErbB4-specific siRNA1 (or ErbB4 siRNA2; data not shown) versus a 

scrambled siRNA control (Scr) as described in the Materials and Methods. Cell lysates were then 

immunoblotted with anti-E-cadherin antibodies. β-actin was used as a loading control. Ctl, non-

siRNA transduced cells. 

 
 


