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Methods for Supplemental Data:  

 

Electrophoretic mobility shift assay (EMSA) 

To detect DNA-binding activity of STAT3 protein, 10 μg of nuclear protein was incubated 

with a 32P-radiolabeled, double-stranded DNA oligonucleotide that binds STAT3 homodimeric 

proteins (30 minutes, 37°C).  This oligonucleotide is a high-affinity variant of the sis-inducible 

element (hSIE; sense strand, 5′-AGC-TTC-ATT-TCC-CTG-AAA-TCC-CTA-3′) derived from 

the c-fos gene promoter, which binds activated STAT3 proteins.  Anti-STAT3 polyclonal 

antibody (C20X, Santa Cruz Biotechnology) was used to identify STAT3 in “super-shift” assay.  

For supershift assay, the concentrated antibody (1 μL) was preincubated with nuclear proteins 

20 minutes prior to the addition of the radiolabeled probe (30 minutes, 37°C) and separation of 

the complexes was done by non-denaturing polyacrylamide gel electrophoresis followed by 

auto-radiographic detection. 

Bioluminescence imaging 

For in vitro bioluminescence imaging, cells were transiently transfected with a plasmid 

containing STAT3 responsive promoter construct driving the firefly luciferase and a plasmid 

containing the renilla luciferase under a CMV enhancer/promoter (Cignal Reporter Assay Kits, 

SABiosciences Corp.).  Cells were lysed and lysates were examined for bioluminescence in 

vitro using a dual luciferase reporter assay (Promega) in a bioluminometer (Glomax 

Multidetection System, Promega).   

Flow Cytometry for phosphoSTAT3: 

Flow cytometry was performed on a 4-Laser LSR II Flow Cytometer (BD Biosciences).  Data 

analysis was done using CellQuest software.  For 9-color analysis of surface protein expression 

on patient bone marrow mononuclear cells, cells obtained within 3 hours of aspiration were 
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washed in FACS buffer (PBS, 0.1% FBS, 0.1% NaN3), Fc-receptors were blocked for 15 

minutes using FcR blocking agent, and cells were incubated with a pre-mixed antibody cocktail 

against surface markers for 90 minutes at 4º C in the dark. Cells were washed twice, fixed for 

15 min, washed once, and stored overnight in a refrigerator. The next morning, cells were 

permeabilized for 30 min, washed twice, stained with intracellular markers for 60 min, washed 

twice again, and filtered through a 40 μm mesh to remove clumps.  During data analysis, 

cellular debris were excluded according to their low forward scatter (FS) and side scatter 

properties. Cell aggregates were excluded by gating tightly on a dot plot of FS-Area versus FS-

Height. Compensation for the optical spillover of fluoresced light into unintended channels was 

performed using antibody capture beads (anti-mouse kappa chain; BD Biosciences ) incubated 

with the same antibodies as used in the experimental tubes, and the AutoComp software routine 

was employed to calculate the appropriate amount of compensation (DIVA software version 6.0, 

BD Biosciences). In 9-color experiments, 400,000 events were acquired for each sample. Data 

was acquired on an LSR II flow cytometer (BD Biosciences) using violet, blue, and red lasers. 

 

Legends to supplemental figures:  

Supplemental Figure 1.  Inhibition of STAT3 activation in CHLA-255 cells by anti-IL-6R 

blocking antibody.  A, Expression of pSTAT3 and STAT3 in CHLA-255 cells was examined by 

Western blot analysis as in Fig. 1A.  When indicated, cells were treated with tocilizumab 

(2µg/mL) for 12 hours before treatment with IL-6 with or without sIL-6R.  The data are 

representative of 2 separate experiments showing similar results.  B, Nuclear extracts from 

CHLA-255 treated with IL-6 and sIL-6R in the presence and absence of tocilizumab as above 

described were examined for STAT3 DNA-binding activity by EMSA as indicated in Materials 

and Methods.  Lane 8 is same as lane 5, except for the addition of a “supershifting” anti-STAT3 

antibody also added to lane 2 (DU145 control). Top band (labeled STAT3) represents 

STAT3/STAT3 homodimers bound to DNA.  C, CHLA-255 transfected with a STAT3 Firefly 
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luciferase vector and a Renilla luciferase control vector were treated with IL-6 (10ng/mL) alone 

or in combination with sIL-6R (25ng/mL) as shown in Fig. 1 in the absence or presence of 

tocilizumab (4µg/mL).  After 24 hours, the activity of the STAT3 reporter was examined by Dual 

Luciferase assay as indicated in Materials and Methods. The data represent the mean (±SD) 

ratio Firefly/Renilla luciferase activity from five samples for each experimental condition. 

 

Supplemental Figure 2.  A, SK-N-SH cells were transfected with a STAT3 siRNA nucleotide or 

a scrambled sequence as described in Materials and Methods.  After 72 hours, cells were 

treated with IL-6 (10 ng/mL) and sIL-6R (25 ng/mL) for 30 minutes and cell lysates were 

examined for expression of pSTAT3 and STAT3 by Western blot.  The data are representative 

of 3 separate experiments.  B, In parallel experiments, siRNA transfected CHLA-255 cells were 

treated with IL-6 and sIL-6R for 24 hours for Annexin V expression by flow cytometry.  The data 

represent the mean (±SD) percentage of Annexin V positive cells of the control (treated with 

etoposide, 0.25 mg/mL) from three independent experiments.  C, SK-N-SH cells were treated 

with IL-6 (10 ng/ml) at indicated time points and total cell lysates (20 µg) were obtained and 

examined for the expression of anti-apoptotic proteins by Western blot.  Actin was used as 

loading control.  The data are representative of 2 separate experiments showing similar results. 

 

Supplemental Figure 3.  A. CHLA-255 cells were cultures alone or in the presence of sIL-6R 

(25ng/mL) or IL-6 (10 ng/mL) before being treated with etoposide  as indicated in Figure 3. After 

24 hours, cells were examined for Annexin V expression by Flow cytometry. The data 

represents the mean percent of Annexin V positive cells from triplicate samples. B. CHLA-255 

and human monocytes were co-cultured as described in figure 6E. Cells were then separated 

by flow cytometry using  anti-GD2 antibody (CHLA-255) and an anti-CD14 (monocytes) and 

examined for nuclear pSTAT3 by flow cytometry. C. Increased expression of in bone marrow 

samples from patients with metastatic neuroblastoma.  Paraffin-embedded sections of bone 



4 
 

marrow biopsies stained by immunohistochemistry of patients without (Left panel) and with 

(Right panel) tumor cells (scale bar = 50 µm). Increased expression of pSTAT3 and survivin 

(top) and  Bcl-xL (bottom)  in bone marrow samples from patients with metastatic 

neuroblastoma.  Left panel, Representative paraffin-embedded sections of bone marrow 

biopsies from patients, stained by immunohistochemistry for pSTAT3 and survivin of Bcl-xL as 

indicated in Materials and Methods (scale bar = 50 µm).  Right panel, The graph represents the 

mean number (±SD) of pSTAT3 and survivin positive cells in five 40x fields examined in bone 

marrow without (n=5) and with (n=5) tumor cells. 

 

Supplemental Figure 4.  A. Representative data of the analysis on one fresh patient bone 

marrow sample by Flow Cytometry showing the expression of pSTAT3 in various sub-

populations of bone marrow cells as indicated in Materials and Methods.  B. Left panel: 

Percentage of the 6 sub-populations of cells identified as shown in  A. The data represents the 

mean percentage (±SD) of all mononuclear cells isolated from 8 individual patient samples. 

Right panel: The data represents the mean percentage of pSTAT3 positivity in each sub-

population of bone marrow cells identified in the 8 samples as shown in the left panel.  


