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Supplementary Materials and Methods 

 

In vitro growth analysis. For each time point, 2 x 10
4
 cells were seeded into three wells of a 6-

well plate in complete culture media and allowed to attach overnight. The next day, cells from 

three wells were counted in the presence of 0.2% trypan blue (day 1), and the remaining cells re-

fed media containing 10% FBS. Cells were then counted on days 3, 5, 7 and 9; remaining cells 

were re-fed on those same days. For each population, triplicate cell counts for each day were 

averaged and plotted logarithmically against the day those cells counts were made. Doubling 

times were calculated from the logarithmic part of each growth curve. Saturation density was 

determined as the steady state cell number reached once the culture became confluent. 

 

Soft agar assays. Cells (1 x 10
4
) were seeded into 0.35% agarose above a base layer of 0.5% 

agarose (both in DMEM containing 20% FBS) into three wells of a 6-well plate. Once the 

agarose layer containing cells had solidified, it was overlaid with DMEM containing 20% FBS. 

Every 4 days the cells were re-fed until 2-4 weeks later when the colonies were stained with 

0.005% crystal violet and counted. Only colonies having a diameter of at least 100-μm were 

scored positive. Colony counts from the three wells were averaged and converted to percent total 

cells seeded that formed colonies. Results were derived from two to three separate experiments. 

 

Mouse MSC Exon 1.0 ST dataset. This dataset consisted of five P3F2-LT and four V1-LT 

tumors analyzed using Affymetrix GeneChip Mouse Exon 1.0 ST microarrays. Tumor RNA was 

extracted using TRIzol (Invitrogen) and purified using the RNeasy Protect kit (Qiagen). Biotin-

labeled cDNA was prepared using the Affymetrix GeneChip Whole Transcript (WT) Sense 
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Target Labeling Assay and hybridized to GeneChip Mouse Exon 1.0 ST arrays according to the 

manufacturer’s protocol. Arrays were washed and stained using an automated fluidics station. 

Stained arrays were scanned and fluorescence intensities measured by an Affymetrix GeneChip 

Scanner. Raw data in CEL files was quantile normalized and summarized at the transcript level 

using Iterative Probe Logarithmic Intensity Error Estimation (iterPLIER) within the Affymetrix 

Expression Console software. A linear model fit was determined for each gene using the 

LIMMA (Linear Models for Microarray Data) software package (1). To identify genes 

differentially expressed between P3F2-LT and V1-LT tumors, empirical Bayes moderated t-

statistics were computed with LIMMA. Genes showing statistically significant differential 

expression (p<0.01) were then further subjected to a biological significance cut-off, where only 

those genes showing differential expression ≥1.5-fold were considered. 

 

Human MSC and ARMS U133A dataset. This dataset consisted of six primary PAX3-FKHR 

fusion-positive ARMS tumors and six bone marrow derived MSC (BM-MSC) populations 

analyzed using Affymetrix HG-U133A GeneChip oligonucleotide microarrays. The ARMS 

microarray data was derived from a previously published dataset using tumors that were 

obtained from the Childrens Hospital Los Angeles institutional tumor bank (2). Histopathologic 

diagnoses were based on the International Classification of Rhabdomyosarcoma criteria (3). The 

BM-MSC microarray data was obtained from the National Center for Biotechnology Information 

(NCBI) Gene Expression Omnibus (GEO) database (4). The sample accession numbers were: 

GSM201143, GSM201144, GSM201145, GSM38627, GSM139891 and GSM161538. Raw CEL 

files were background corrected, quantile normalized, and summarized in statistical language ‘R’ 
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(5) using the “affy” package in Bioconductor (6). Genes that were differentially expressed 

between the ARMS tumors and BM-MSC populations were identified using LIMMA. 

 

Mapping mouse and human genes by comparative genome analysis. Mouse and human 

orthologous gene pairs were established using the Mammalian Homology and Comparative 

Maps available within the Mouse Genome Database (7). These maps included Mouse Genome 

Informatics curated orthologous gene pairs, as well as orthologs curated by HomoloGene. 

HomoloGene is an automated system from the NCBI that detects homologs among the annotated 

genes of several completely sequenced eukaryotic genomes (8). 

 

Functional network analysis of the microarray gene lists. Functional categories or “biological 

themes” overrepresented within the up-regulated and down-regulated gene lists were identified 

using the online MetaCore analytical tool (9). Gene lists were interrogated for membership to 

Gene Ontology (GO) and canonical maps, which occur more frequently than expected by chance 

alone (p<0.01). Lists of enriched GO categories and canonical maps were generated, and then 

scored and prioritized based on statistical relevance to functional biological processes. The p-

values were calculated using hypergeometric distribution and represent the probability of a 

particular category or map arising by chance alone. 



 4

Supplementary References 
 
1. Smyth GK. Linear models and empirical bayes methods for assessing differential expression 

in microarray experiments. Stat Appl Genet Mol Biol 2004;3:Article3. 
 
2. Davicioni E, Finckenstein FG, Shahbazian V, Buckley JD, Triche TJ, Anderson MJ. 

Identification of a PAX-FKHR gene expression signature that defines molecular classes and 
determines the prognosis of alveolar rhabdomyosarcomas. Cancer Res 2006;66:6936-46. 

 
3. Newton WA Jr, Gehan EA, Webber BL, et al. Classification of rhabdomyosarcomas and 

related sarcomas. Pathologic aspects and proposal for a new classification - an Intergroup 
Rhabdomyosarcoma Study. Cancer 1995;76:1073-85. 

 
4. Barrett T, Troup DB, Wilhite SE, et al. NCBI GEO: mining tens of millions of expression 

profiles - database and tools update. Nucleic Acids Res 2007;35(database issue):D760-5. 
 
5. Ihaka R, Gentleman R. R: a language for data analysis and graphics. J Comput Graph Statist 

1996;5:299-314. 
 
6. Bolstad B. Affy: built-in processing methods. 

(http://www.bioconductor.org/repository/devel/vignette/builtinMethods.pdf) 

 
7. Eppig JT, Bult CJ, Kadin JA, et al. The Mouse Genome Database (MGD): from genes to 

mice - a community resource for mouse biology. Nucleic Acids Res 2005;33(database 
issue):D471-5. 

 
8. Wheeler DL, Barrett T, Benson DA, et al. Database resources of the National Center for 

Biotechnology Information. Nucleic Acids Res 2007;35(database issue):D5-12. 
 
9. Ekins S, Andreyev S, Ryabov A, et al. A combined approach to drug metabolism and toxicity 

assessment. Drug Metab Dispos 2006;34:495-503. 



 5

Supplementary Figure Legends 

 

Supplementary Figure S1. Soft agar growth differences exist among the various populations. 

Soft agar growth is shown for representative vector, PAX3-FKHR (P3F) and PAX7-FKHR 

(P7F) populations transduced with (A) SV40-LT (LT), (B) SV40-LT plus H-rasG12V (LTR), (C) 

p53DD (DD), or (D) p53DD plus H-rasG12V (DDR). While the panels in A were from the control 

vector transduced populations for B, they are representative of the original SV40-LT transduced 

populations. Note the much larger colonies forming in the H-rasG12V expressing populations in 

panels B and D. 

 

Supplementary Figure S2. P3F2-LT tumors exhibit RMS-associated and ARMS-specific gene 

expression. Relative gene expression in three individual P3F2-LT and two individual V1-LT 

tumors was determined by microarray analysis (left graph) and quantitative RT-PCR (right 

graph). For microarray analysis, the expression values for the individual tumors were derived 

from the data shown in Supplementary Table S3, except for Pax7 since its expression was not 

statistically different between P3F2-LT and V1-LT tumors. For quantitative RT-PCR, the 

expression of each gene was normalized to Gapdh and shown relative to the highest expressing 

tumor. Results are shown as the mean + s.e.m. from triplicate reactions. Note that the 

quantitative RT-PCR results are identical to that shown in Fig. 5C. 

 

Supplementary Figure S3. PAX-FKHR/LTR tumors exhibit RMS-associated and ARMS-

specific gene expression. Relative gene expression in representative V1-LTR, P3F2-LTR and 

P7F2-LTR tumors was determined by quantitative RT-PCR. The expression of each gene was 
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normalized to Gapdh and shown relative to the highest expressing tumor. Results are shown as 

the mean + s.e.m. from triplicate reactions. 

 

Supplementary Figure S4. P3F2-DD, P3F2-DDR and P7F1-DDR tumors exhibit RMS-

associated and ARMS-specific gene expression. Relative gene expression in individual tumors 

was determined by quantitative RT-PCR. The expression of each gene was normalized to Gapdh 

and shown relative to the highest expressing tumor. Results are shown as the mean + s.e.m. from 

triplicate reactions. Note that the DD and DDR tumors were analyzed together, although they are 

shown on separate graphs. Because many of the genes (Pax3, Pax7, Igf2, Fgfr4, Mycn and Dcx) 

exhibited higher expression in the P3F2-DD tumors, the graphs are scaled differently. 


