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Supplementary Methods 
 
Matching 
All controls had as long, or longer follow-up than their respective case with the exception of 2 patients who 
had 18 and 337 days longer latency than their respective case. In these 2 instances, it was deemed to have 
negligible influence as both controls had more than 10 years of total follow-up after ASCT before the date of 
censoring. For 9 patients it was not possible to match age within a frame of 5 years (primarily due to follow-
up time having priority). For two cases, the age at ASCT was 29 years, and due to a limited number of 
patients in this age group, an older control was chosen. For the 7 remaining patients, 2 of the controls 
chosen were more than 5 years younger than their respective case at ASCT. One patient, 1206, did not have 
available data from the ASCT treatment, and was matched with a control that received BEAM conditioning. 
 
Flow cytometry 
In the gating strategy used (Supplemental Figure 2), live cells were identified in a forward scatter (FSC) 
versus side scatter (SSC) plot after which doublet exclusion was performed using a FSC height versus area 
plot. In a SSC versus CD45 expression plot we defined a CD45low/SSClow “blast gate”. As monocytes may be 
located in close proximity to the “blast gate”, we used CD14 to exclude potential monocyte contamination. 
Within the SSClowCD45lowCD14– population, we identified CD34+CD38– stem cells based on nucleated 
erythroid cells as internal negative control. This gating strategy was applied to avoid contamination of the 
stem cell gate by inclusion of CD38dim progenitor cells. The stem cell populations 
(SSClowCD45lowCD34+CD38–) were evaluated for aberrant positive expression of CLEC12A, CD7, CD19 and 
CD123 in order to assess the presence of potential LSCs. 
 
Myeloid next-generation sequencing panel 
The individual genes were sorted in different categories based on their function within the cell as reported in 
the Genetics Home Reference by the National Institute of Health (11).  
 
Variant calling 
Cutoff values for variant calling were determined based on analysis of data from .vcf files from all NGS 
analyses performed (Supplemental Figure 2). Most observations were located at frequencies < 0.5%, 
indicating a high number of false positive variants within this range of frequencies, primarily located at 
frequencies lower than 0.2% (Supplemental Figure 2D). Of all observations with VAF under 0.5%, just 1% of 
observations were located at an allele frequency > 0.3%, and thus, this was chosen as the cutoff VAF in this 
study. It remains possible that false positive observations are present within the 1% low frequency mutations 
located at allele frequencies > 0.3%, but we expect that nearly all false positive observations have been 
excluded using this cutoff combined with the read depth cutoff.  
The VAF cutoff resulted in exclusion of 1 mutation (ZRSR2) that had a VAF 0.1%, but sufficient read depth to 
be included otherwise. After exclusion, the mutation reported with the lowest VAF in this study had a VAF of 
0.5%. 
 
Survival 
Survival analysis was performed using the Kaplan-Meier Methods, and hazard ratios were calculated via 
Cox-Regression analysis. Survival was defined as until death from any cause after being diagnosed with 
tMN or censoring. 
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Supplementary Tables 
 
Supplemental Table 1A.  

Supplemental Table 1A. Patient characteristics, cases. ALL: Acute Lymphoblastic Leukemia; AML: Acute Myeloid Leukemia; DLBCL: Diffuse 
Largecell B-Cell Lymphoma; MCL: Mantlecell Lymphoma; MDS: Myelodysplastic Syndrome MM: Multiple Myeloma;  
MPN: Myeloproliferative Neoplasm; PTCL: Peripheral T-Cell Lymphoma; TBCL: Transformed B-Cell Lymphoma; TCL: T-Cell Lymphoma. 
* Alive at study end. 
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Supplemental Table 1B.   

Supplemental Table 1B. Patient characteristics, controls. DLBCL: Diffuse Largecell B-Cell Lymphoma; 
MCL: Mantlecell Lymphoma; MM: Multiple Myeloma; PTCL: Peripheral T-Cell Lymphoma; TBCL: Transformed B-
Cell Lymphoma 
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Supplemental Table 2.  
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Supplemental Table 3  
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Supplemental Table 4 
  

Supplemental Table 4. Detailed characteristics of excluded mutation. 
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Supplemental Table 5  

   
     
     

     
   

     
     

     

   
     
     

     
   

     
     

     

 Mutation status Odds Ratio (CI 95%) 

 Mut+ Mut- Crude Age-adjusted 

Cases (n=36) 17 19 
5.5 (1.7 to 17.5) 5.9 (1.8 to 19.1) 

Controls (n=36) 5 31 

 CD7 Expression Odds Ratio (CI 95%) 

 CD7+ CD7-  

Cases (n=32) 12 20 
6.6 (1.6 to 26.2) 

Controls (n=36) 3 33 

 Supplemental Table 5. Odds Ratios for development of tMN for patients with one or more 
detectable mutations, or aberrant expression of CD7.  
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Supplementary Figures 
 
Supplemental Figure 1.  

Supplemental Figure 1. Gating strategy. Representative gating strategy for CD7 
expression analysis on the CD34+CD38- stem cells (ID1175 used as example). 
Initially, intact cells were gated in a forward scatter (FSC-A) vs. side scatter (SSC-A) 
plot (A), and singlets (B) were depicted within a SSC-A and CD45 expression plot for 
identification of lymphocytes and CD45low cells (C). Within the CD45low population, 
CD14- (D) CD34+CD38- cells were selected (E) and displayed in a SSC-A vs. CD7 plot 
for further gating of their CD7 expression (F). CD7+ lymphocytes were gated within the 
lymphocyte population (G) and erythroid cells were used as internal negative control 
for CD7 positivity. The CD7+ stem cells were back gated into the 
CD45lowSSClowCD14–CD34+CD38- population, as shown in Figure 3 in the manuscript 
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Supplemental Figure 2.  

Supplemental Figure 2. Quality of targeted next-generation sequencing for determination of variant 
calling. (A) Number of observations per read depth; (B) Number of observations by allele frequency; 
(C) Relative frequency of observations by allele frequency; (D) Relative frequency of observations on 
logarithmic scale by allele frequency. 
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Supplemental Figure 3.   

Supplemental Figure 3. Numbers and characteristics of somatic mutations detected by NGS 
in cases and controls. (A) Proportion of SNVs sorted by predicted effect on gene-expression; (B) 
Distribution of individual basesubstitutions; (C) Predicted effect of SNVs detected in each gene.  
3’ UTR, Three prime untranslated region; NGS, Next-Generation Sequencing; SNV, single-
nucleotide variant. 
Cases, Black; Controls, Grey. 
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Supplemental Figure 4 
 

Supplemental Figure 4. Survival of patients with tMN. (A) Overall survival for the entire tMN 
cohort; (B) Overall survival among tAML (red), tMDS (green) and tMPN (yellow). P-value for Log-
Rank test. 
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