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Flow Cytometry Bioinformatics Services: 

 
1. Analysis of data (Excel format) generated after 

classical manual analysis (t-SNE, heatmaps) 

 

2. t-SNE analysis of FCS files 

 

3. Prospective analysis of FCS files using SPADE 



 t-SNE: 
◦ t-Distributed Stochastic Neighbor Embedding 

◦ dimensionality reduction algorithm, mapping all 
dimensions of the original data to two dimensions, 
resulting in an intelligible representation for the 
human eye. 

 
 SPADE: 

◦ Spanning-tree Progression Analysis of Density- 
normalized Events  

◦ Used for finding clusters in multidimensional FCS data 
and assigning cells to clusters based on similarity. 

  Building of SPADE population trees by connecting 
     clusters by edges. 





 

 Large Excel tables generated after manual gating and data 
export 

 

 
… 

… 



• One dot = one sample 
 

• The closer two dots are, the 
more similar they are in all 
dimensions/subpopulations. 
 

• Different color and shape 
codes are possible, based on 
tissue origin, sample 
conditions, clinical traits… 
 

• Data from several different 
panels can be analyzed 
jointly 

 

tissue1 
tissue2 

group1 
group2 
group3 
group4 

Mohme et al., 2018, Immunophenotyping of Newly Diagnosed and 
Recurrent Glioblastoma Defines Distinct Immune Exhaustion Profiles 
in Peripheral and Tumor-infiltrating Lymphocytes, Clin Cancer Res, 
DOI: 10.1158/1078-0432.CCR-17-2617 
 
 
 
 



One row = 
one cell 
population 

One column = one sample 

CD4_FqCD3+ 
CD4conv_FqCD3+ 
Tregs_FqCD3+ 
CD8_FqCD3+ 
DN_FqCD3+ 
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Mohme et al., 2018, Immunophenotyping of Newly Diagnosed and Recurrent 
Glioblastoma Defines Distinct Immune Exhaustion Profiles in Peripheral and Tumor-
infiltrating Lymphocytes, Clin Cancer Res, DOI: 10.1158/1078-0432.CCR-17-2617 
 
 
 
 



 Data used: 
◦ (Large) Excel tables which can be derived from different experimental methods, 

including clinical data.  

 

 Data requirements: 
◦ R-compatible format for row/column titles. 

◦ Complete dataset (no missing values) or at least the possibility to exclude 
columns or rows containing missing values, resulting in a complete dataset. 

 

 Possibilities: 
◦ Grouping of columns into subsets (selection of populations across panels). 

 

 Outcome: 
◦ t-SNE dimensionality reduced dot plot showing groups of samples which are 

similar, color coded by available factors. 

◦ Heatmap showing which columns make most of the differences. 





 

 Possibilities: 

◦ Analysis of a single FCS file for data exploration 

◦ Analysis of groups of samples for comparison 

 

 Great for visualization, but not for quantification or finding 
statistically significant differences. 

 



The closer two dots(= two cells) are,  
the more similar they are in all dimensions/markers. 
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Gieras et al., 2017, Prenatal Administration of Betamethasone Causes Changes in the 
T Cell Receptor Repertoire Influencing Development of Autoimmunity, Front Immunol 
8:1505. doi: 10.3389/fimmu.2017.01505 
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 Data used: 
◦ FCS files 

 

 Data requirements: 
◦ FCS files have to be perfectly compensated and cleaned (containing only the cell 

population of interest). 

 

 Possibilities: 
◦ Single sample analysis for data/panel exploration. 

◦ Comparison of multiple conditions/sample groups. 

◦ Only the markers of interest have to be included in the analysis. 

 

 Outcome: 
◦ t-SNE dot plots showing clusters of cells with similar phenotypes. 

◦ One t-SNE plot color coded for each marker. 

◦ Density dot plot to detect differences between groups. 

◦ Possibility to append t-SNE channels to FCS files. 





 

 No manual gating required  objective analysis 

 Unsupervised  

 

 Used for comparison of two or more groups of samples 

 

 Only feasible if: 
◦ Samples are stained with the same antibody cocktail 

◦ FCS data was acquired within a short period of time  

◦ FCS data was acquired at the same cytometer 
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Colored by marker expression Population trees 

Statistical analysis and  
identification of the DAC 

Quality control Differentially abundant clusters (DAC) 

Heatmap showing cluster phenotypes 

Cluster sizes 

Cluster compositions 
Cluster sizes 



 Data used: 
◦ FCS files 

 

 Data requirements: 
◦ FCS files have to be perfectly compensated and cleaned (containing only 

the cell population of interest). 

 

 Possibilities: 
◦ Comparison of multiple conditions/sample groups. 

◦ Only the markers of interest have to be included in the analysis. 

 

 Outcome: 
◦ A collection of plots describing the population tree clusters in phenotype 

and metadata (like size, composition,…). 

◦ Statistically significant differences between conditions (differentially 
abundant clusters, DACs). 


