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Supplementary Methods 
RNA-sequencing and analysis 

RNA from sorted SP and non-SP tumor cells was isolated using the Trizol reagent 

(Ambion) and standard extraction1. One million cells were sorted from each population, 

and after initial extraction, the RNA was treated with DNAse I (Zymo) for 15 minutes and 

then re-extracted in Trizol. Concentrations were measured on a Bioanalyzer with a 

cutoff of a 9.0 RNA integrity number. Samples were sequenced using an Illumina Hi-

Seq4000 instrument (single-read 50bp). The quality of raw sequencing data was 

assessed using FastQC v0.11.52. Meanwhile, Illumina adapter/primer sequences were 

detected from sequencing reads. All RNA reads were first mapped to the zebrafish 

(GRCz10) reference genome using STAR v2.5.2b release with default parameters3. 

Picard v2.8.1 (http://broadinstitute.github.io/picard/) was used to collect mapping 

metrics. The resulting files from the previous alignment step were taken as input to 

quantify transcriptional expression using Cufflinks v2.2.14 and Rsubread::featureCounts 

v1.28.15. Afterwards, several methods of differential expression analysis (DEA); 

including Cuffdiff v2.2.14, edgeR v3.20.76, DESeq2 v1.18.17, and limma v3.45.58, were 

employed to discover differentially expressed (DE) mRNA genes (fold change ≥ 4 or ≤ -

4.) between the SP and non-SP groups, based on expression estimation of individual 

mRNA genes. To obtain the groups with similar expression trend based on the identified 

DE mRNA genes, several in-house scripts were implemented using R (https://www.r-

project.org/) and Python (https://www.python.org/) languages. The identified DE genes 

were further used as input to functional analysis for the identification of enrichment of 

signaling pathways using PANTHER pathway analysis9. Gene set enrichment analysis 

(GSEA) was performed using the GSEA 3.0 software and Gene Ontology gene sets 

publically available from the Broad institute 10, 11. In order to use these human gene 

sets, transcript lists were converted to their human orthologs using the Beagle Biological 

Annotation database curated and maintained by Andre Bernards 12. 

  



 

Supplementary Figures 

 
 
 
Supplementary Figure 1. Rag2-Myc transgene produces ALL tumors of T and B-
cell lineage. 
Heat map using RNA sequencing data of three tumors sorted for SP and non-SP with a 

selected gene set of putative T-ALL, B-ALL, and bi-phenotypic genes. Expression 

shown as log2-scaled. 

  



Supplementary Data Tables  

Supplementary Table 1. Limit dilution transplants. Limit dilution transplant data for 

Figure 1C.  

Supplementary Table 2. Clonal evolution transplants. Limit dilution transplant data 

for Figure 2 

Supplementary Table 3. SP sorted transplants. Limit dilution transplant data for 

Figure 3. 

Supplementary Table 4. DEGs within tumors. 272 differentially expressed genes 

between SP and Non-SP in each individual tumor. Values given are fpkm. 

Supplementary Table 5. DEGs across tumors. 761 differentially expressed genes 

between SP and Non-SP across all tumors. Values given are log2fc. 

Supplementary Table 6. PANTHER analysis. Upregulated pathways in SP for both 

DEG sets. Wnt pathway genes in each set listed to the right of the table. 

Supplementary Table 7. GSEA significant pathways. Gene Ontology: Biological 

Processes gene set enrichment analysis for SP sorted tumors. 464 significantly 

upregulated and 185 downregulated biological processes gene sets within sorted SP vs 

nonSP RNAseq datasets. Significance determined by NOM p-value < 0.05 and FDR q-

value < 0.250.  
  

http://www.haematologica.com/media/HAEMATOL_2018_206417/Baeten%20Supplementary%20Data.xlsx
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