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Supplemental Figures 

 

Figure S1: Additional R2 dataset analysis and further patient information on the tumors shown 

in Fig.1.  

(A) Rank-based differential MEIS2 mRNA expression and p-values in the SEQC-498 dataset divided 

for INSS tumor stages (top table). Rank-based differential MEIS2 mRNA expression and p-values in 

the TARGET-122 dataset divided for INSS tumor stages (bottom table).  

(B) MEIS2 Kaplan-Meier analyses for Overall Survival (OS) and Event/Relapse Free Survival 

(EFS/RFS) in the four public NB datasets with survival data. Results are shown for sample grouping 

with best p-value (scan; after Bonferroni correction) and groupings split on median or average 

expression (top table). Rank-based differential MEIS2 mRNA expression in all 10 selected NB 

datasets divided for INSS tumor stages (bottom table). Statistic tests are described in Materials and 

Methods. n.s. = not significant, n.d. = no data.  

(C) Detailed patient information on the tumors shown in Fig.1 E-G. 
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Figure S2: Comparison of the MEIS2 splice variants A and D. 

(A) Schematic view of the splice variants MEIS2A and MEIS2D. The isoforms share exon 1 to to 

exon 10, including the MEINOX domain and homeodomain, but differ in the alternatively spliced 

exons 11 and 12.  

(B) Alignment of the C-terminal portions of MEIS2A and MEIS2D nucleotide- and amino acid 

sequences. Inclusion of exon 12 leads to introduction of an alternative stop codon and translation of a 

protein with lower molecular weight. Exon 13 constitutes the 3' untranslated region (3' UTR) of exon 

12-containing isoforms. Skipping of exon 12 results in splicing of exon 11 into exon 13 and a frame 

shift, which allows for the translation of parts of exon 13. Splice isoforms lacking exon 12 therefore 

produce MEIS2 proteins with higher molecular weight.  
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Figure S3: Dox-inducible BE(2)-MEIS2A and BE(2)-MEIS2D cell lines. 

(A) qPCR for MEIS2 isoforms A-D in SK-N-BE(2) cells [n=3, error bars represent SEM]. 

(B) qPCR for MEIS2A and MEIS2D in the BE(2)-MEIS2A and BE(2)-MEIS2D cell lines after 

stimulation with 0.5 μg/ml Dox for 24 hours, 48 hours and 120 hours. Expression was normalized to 

HPRT1, MEIS2A and MEIS2D transcript expression in BE(2)-MEIS2A and BE(2)-MEIS2D cells not 

treated with Dox served as control, was set as 1 and is shown as a vertical line in (B) [n=3, error bars 

represent SEM].  

(C) Western blot analysis of BE(2)-MEIS2A and BE(2)-MEIS2D cells 7 hours, 24 hours and 48 hours 

after Dox treatment, upper panel: blot probed for MEIS2 detecting MEIS2A and MEIS2D alongside 

endogenously expressed MEIS2; lower panel: same blot probed for α-tubulin (aTub).  

(D) Densitometric quantification of the Western blot shown in (C). 
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Figure S4. Differential growth of Dox-induced MEIS2A- or MEIS2D-expressing cells is unlikely 

to result from apoptosis or autophagy. 

(A) Proportion of BrdU+ cells following BrdU pulse labeling of stable, inducible MEIS2A or MEIS2D 

expressing SMS-KCN cells; grey bars: with Dox-induced MEIS2A expression, black bars: with Dox-

induced MEIS2D expression, white bars: respective cell lines without Dox-treatment; [n=2]. 

(B) Proportion of cells in mitosis under identical conditions as in (A); [n=2]. 

(C) Representative immunofluorescent staining of cleaved caspase 3 positive BE(2)-MEIS2D cells, 

cell nuclei are counterstained with DAPI. Scale bar: 50 μm.  

(D) Proportion of cleaved caspase 3 immunoreactive BE(2)-MEIS2A or BE(2)-MEIS2D cells with or 

without Dox treatment for five days [n=3]. Error bars represent SEM. 

(E) Western blot for caspase 3 following Dox-induced MEIS2A or MEIS2D overexpression for 5 days; 

upper panel: blot probed for cleaved caspase 3, lower panel: blot probed for α-tubulin (aTub). LN229 

pos. ctrl: protein extract from LN229 cells treated with 250 ng/ml TRAIL for 18 hours.  

(F) Western Blot analysis of BE(2)-MEIS2A or BE(2)-MEIS2D cells 5 days after treatment with 0.5 

μg/ml Dox; upper panel: blot probed for LC3, lower panel: blot probed for α-tubulin (aTub). LN229 

pos ctrl: LN229 cells treated with 250 nM Torin 1 and 100 nM Bafilomycin A1 for 2 hours.  
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Figure S5: Verification of isoform specific MEIS2 knockdown. 

(A) MEIS2 protein levels 24 hours, 48 hours, 72 hours and 144 hours after siRNA mediated MEIS2 

exon 12 depletion, detected by Western Blot. 

(B) Densitometric quantification of (A).  

(C) qPCR analysis of MEIS2 splice variants after treating SK-N-BE(2) cells with siMEIS2 exon 12 for 

48 hours, 72 hours, 144 hours and 240 hours [n=4, paired t-test, * < 0.05, ** <0.001].  

(D) qPCR analysis of MEIS2A and MEIS2D after siMEIS2 exon 12 transfection for 48 hours in Lan1 

and SMS-KCN NB cell lines [n=3, paired t-test].  
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Figure S6: Neurite formation and retarded growth after MEIS2A and MEIS2B overexpression 

in SK-N-BE(2), Lan1 or SMS-KCN cells. 

(A) Percentage of Lan1 cells (Ctrl), stable Dox-inducible Lan1 cells overexpressing MEIS2A or stable 

Dox-inducible Lan1 cells overexpressing MEIS2D, categorized as NFM-immunonegative cells 

(white), NFM-immunopositive cells without neurites (grey) or NFM-immunopositive cells with 

neurites (black); Dox-treatment was 5 days [n=2]. 

(B) Percentage of SMS-KCN cells (Ctrl), stable Dox-inducible SMS-KCN cells overexpressing 

MEIS2A or stable Dox-inducible SMS-KCN cells overexpressing MEIS2D, categorized as NFM-

immunonegative cells, NFM-immunopositive cells without neurites or NFM-immunopositive cells 

with neurites; Dox-treatment was 5 days [n=2]. 

(C, D) Representative images of stable, inducible Lan1 transfectants expressing MEIS2A. (C) Cell 

morphology after 10 days of continuous Dox-induced MEIS2A expression. (D) Cell morphology after 

10 days without Dox-treatment.  

(E-H) Representative images of puromycin selected SK-N-BE(2) cells overexpressing MEIS2A (E, G) 

or SK-N-BE(2) cells transfected with empty vector as control (F, H), after 14 and 61 days (d). MEIS2A 

transfectants form neurite-like protrusions, whereas cells transfected with empty vector do not. In 

contrast to MEIS2A transfectants, control transfectants had to be passaged multiple times during the 

observation period. Arrowheads point to neurites formed by MEIS2A transfectants.  
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(I) Schematic view of the splice variants MEIS2A and MEIS2B.  

(J) Growth analysis of SK-N-BE(2) cells transiently transfected with MEIS2A, MEIS2B or empty 

vector control [n=2; error bars represent SEM]. Similar to MEIS2A transfected cells, MEIS2B 

transfectants exhibit impaired anchorage-dependent growth  

(K, L) Representative images of puromycin selected cells overexpressing MEIS2B after 14 or 61 days. 

MEIS2B transfectants form neurite-like protrusions (arrows) and cease proliferation.  
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Figure S7. BE(2)-MEIS2A and BE(2)-MEIS2D cells differ in their tumor forming capacity on 

CAMs. 

(A, B) Dissected tumors derived from BE(2)-MEIS2A (A) or (B) BE(2)-MEIS2D (B) cells 6 days 

after inoculation onto chick chorioallantoic membranes (CAMs). The two tumors placed above each 

other in (B) (fourth from the right) originate from the same engraftment.  

(C) Size of the individual tumors isolated. Cell engraftments that did not result in visible tumor growth 

were included into the calculation as tumor size of '0' (zero) [n=10, unpaired t-test].  

(D-G) Representative images of tumors derived from BE(2)-MEIS2A or BE(2)-MEIS2D cells. 

Sections were stained with HE (D, F) or an antibody recognizing the HA-tag. Scale bar represents 100 

μm.  

 


