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VII. Multiplex Analysis
Multiplex Analysis

Stained nuclei
– For cell detection

Different stains
– Count cells positive for each stain

– Count cells positive for any 
combination of stains 

DAPI, C1, C2, C3

Number of cells positive for 
– C1, C2, C3, 

C1C2, C2C3, C1C3, C1C2C3
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Multiplex Analysis

Plan
– Set channel names and colors

– Detect all cells

– Train classifiers for each stain

– Create a combined classifier

– Apply the combined classifier 
to the project

– Reorganize the output data
● Count each positive detection 

whether single or in 
combination

c1_total = c(C1) + c(C1C2) + c(C1C3) + ...+c(C1C2C3)
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We will first set the channel names

They correspond to the markers of interest

We will create classifiers from them

For one image, use B&C tool

Hoover over the color and note the hex-string of 
the color

For example
– #ff0000 (red), 
– #00ff00 (green)
– #0000ff (blue)

Set channel names and colors 



VII. Multiplex Analysis

Set channel names and colors 

Use a script to apply to all images 
in the project

Run for project

setChannelNames("PDL1","CD8","FoxP3","CD68","PD1","CK","DAPI","AF")
setChannelColors(
    getColorRGB(255, 255, 255),
    getColorRGB(0, 255, 0)
)
setChannelDisplayRange("CD8",0, 5)

0, 1, 2, … A, B, C, D, E, F 
0,             10,                15

D2D1 base 16 = D2 * 16 + D1 * 1

For example F5 = 15*16 + 5 = 245
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Set channel names and colors

Download and run (for project) set_channel_names.groovy from

https://github.com/MontpellierRessourcesImagerie/qupath_multiplex_analysis
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Cell detection

Analyze>
Cell Detection>
Cell Detection or

Cellpose

Stardist

Apply to whole project
– Create command 

history script
– Run for project

setImageType('FLUORESCENCE');
runPlugin('qupath.imagej.detect.cells.WatershedCellDetection
'
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Cell Detection Measurements

Cell Detection 
– Automatically measures 

features for
● cell
● cytoplasm
● nucleus

We will train the classifiers with 
these features
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Train a classifier per channel

Populate from image channels
– Creates a class for each 

channel

– Classes are created for a 
project not for an image

– No need to create a script and 
“run for project” in this case
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Train a classifier for each 
marker
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Select measurements
– Select mostly 

measurements 
of the marker

Filtered by output 
class

– Selects all 
measurements 
containing the 
class name

Train a classifier
for a marker



VII. Multiplex Analysis

Composite Classifier

Create and save a composite 
classifier

Classify>
Object Classificatrion>
Create composite classifier
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View 
classifications

Populate from existing 
objects>all classes

– Will add the 
combined 
class(es)

– You can change  
colors

● To distinguish 
them from 
ignored cells
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Run on project

Automate>Create command 
history script

run for project
runObjectClassifier("CD&Ki");
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Export Measurements

Measure>Export Measurements

Export Image or Annotations or 
Detections
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Measurements

Problem

– Num CD counts CD positive cells that are not Ki positive

● Add sum of 
columns in 
excel or

● run the 
script  

convert_table.groovy

https://github.com/MontpellierRessourcesImagerie/
qupath_multiplex_analysis
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Total Numbers per class
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