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Table S1: Patient characteristics 
BM samples from 41 patients were used for this study and analyzed by the Routine Diagnostics 
laboratory.  CD34pos HSPCs were determined (% of CD34pos HSPCs/Leukocytes) and percentages of 
CD19pos and myeloid HSPC subpopulations determined. In Case 6 (monoblastic AML) the leukemic 
blast population was CD34neg. MRD status was reporterd according to ELN guidelines. 
The results of the MRD analysis with the 20-Color panel on the spectral cytometer are also given and 
discussed in the text of the Results section. 
 
 
 

  



Table S2: 10-color Antibody panels used for routine analysis 
A: list of antibodies used in routine diagnostics 
B: 10-color panels used in routine AML and MDS diagnostics. Panel 1 is used as a screening panel.  
 
 

  



 
Table S3: 20-color panel composition for analysis on the spectral cytometer. 
 
 

 
 
  



 
Figure S1: Sequential gating strategy for CD34pos HSCP analysis  
A: CD34pos HSPC are sequentially gated on TIME/SSC, SSC-H/SSC-A, FSC/SSC, CD34/SSC and 
backgated on CD45/SSC.  The selected CD34pos HSPC population is then analyzed for the presence of 
myeloid (CD33pos), and lymphoid (CD19 pos), progenitors. In normal BM samples these two 
subpopulations show a ratio of approximately 2:1.  
B: Analysis of a sample with an aberrant myeloid HSPC subpopulation. Analysis of the CD34pos HSPC 
population (violet) shows loss of the CD19pos subpopulation and presence only of myeloid HSPCs. 
These cells co-express CD117 and CD7. Whereas CD117 is physiologically co-expressed, CD7 
constitutes an aberrant marker, since normal myeloid HSPCs do not express it.  
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Figure S2: Analysis of CD123pos HSPCs. 
 
Analysis of CD34pos HSPCs in CD371/CD123, CD38/CD123 and CD371/CD45RA 2D dotplots shows 
the CD123pos subpopulation (depicted in blue) in a characteristic position. HSC/MPP are depicted in 
brown. 
 
 

 
 
 
 
 
 
  



 
Figure S3: t-SNE CUDA analysis of normal BM samples. 
 
Five normal BM samples were analyzed by t-SNE CUDA with 1x106 cells used for the analysis 
(perplexity 30, iterations 1000). Results from a typical case are depicted.  
Comparison of marker expression on the t-SNE plot with expression on 2D plots analyzed with 
KALUZA allowed the identification and annotation of 24 different populations in normal bone marrow 
samples. The different populations occupied exactly the same spot in the t-SNE plots from the five 
patients.  
 
 
 

 
 
 
  

1  Myeloid cells
2  HSPC
3  pDC
4  B lmphocytes
5  B lymphocytes
6  Myeloid cells CD200++
7  Myeloid cells
8  Myeloid precursors; CD16neg CD117pos
9  Myeloid cells
10  Dead cells + myeloid cells
11  T lymphopcytes
12  Eosinophils ?
13  Myeloid cells
14  Monocytes
15  Myeloid cells
16  Myeloid cells
17  NK cells
18  Myeloid cells CD16+++; apoptotic
19  B lymphocytes
20  Mast cells
21  Plasma cells
22  Basophils
23  Myeloid cells
24  Erythroid dells ?
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Figure S4: t-SNE CUDA analysis of CD34 HSPCs from normal bone marrow samples. 
 
CD34pos HSPCs were gated according to Figure 1 from the five normal bone marrow samples and 4500 
cells from each sample were used for t-SNE analysis (perplexity, 100 iterations 1000). Depicted are the 
t-SNE plots with all 20 parameters as z channel markers.  
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