
STEP 4: MACHINE LEARNING FOR LABEL-FREE PREDICTION OF THE DNA 

CONTENT AND THE CELL CYCLE PHASE OF THE CELLS 

I. Data preparation 
a) Open Matlab (we used version 8.0.0.783 (R2012b)). 

b) Open the provided Matlab function (Supplementary Code 3). 

c) Adjust the name of the input directory where the folders containing the 

features in .txt format are located that were extracted from CellProfiler in step 

3 (in the example we used ‘./Step3_output_features_txt/’). 

d) Adjust the name of the output directory where the montages should be stored 

(in the example we used the current working directory). 

e) Adjust the name of the feature .txt files of the different image channels as 

they were exported from CellProfiler (in the example these are 

‘BF_cells_on_grid.txt’ for the brightfield features, ‘SSC.txt’ for the darkfield 

features, ‘Nuclei.txt’ for the DNA stain that we used as ground truth for the 

machine learning) 

f) Change the name of the cell population/classes you extracted, provide class 

labels for them and specify the number of montages you created in step 2 for 

each of the cell populations/classes. 

g) Specify the number of grid places that are on one montage as specified in 

step 2 (in our example we used 15x15=225).  

h) Specify which features exported from CellProfiler in step 3 should be excluded 

from the subsequent analysis. Features that should be excluded are those 

that relate to the cells’ positions on the grid. For the darkfield images we also 

excluded features that are related to the area of the image, since we did not 

segment the darkfield images (the features we used for subsequent analysis 

can be found in Supplementary Table 1). 

i) Save the Matlab function 

j) Run the Matlab function. The Matlab function excludes data rows with missing 

values corresponding, e.g., to cells where the segmentation failed or to grid 

sites that were empty. It combines the brightfield and darkfield features to a 

single data matrix and standardizes it (Matlab function ‘zscore’) to render all 

features to the same scale. Finally the feature data of the brightfield and 

darkfield images (Supplementary Data 6) as well as the ground truth for 



the DNA content (Supplementary Data 7) and the cell cycle phases 

(Supplementary Data 8) are saved in .mat format. 
 


