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Description 
The plugin allows the user to determine the best voltage for acquisition that will optimize the stain 

index (SI) of cells stained with a reference reagent for each detector (see the Appendix - Algorithm 

for more information on the calculation). 

The plugin allows the user work with different types of samples, to perform the analysis: 

The user can use rainbow beads + unstained cells to determine the best voltage (we will see in  

Rainbow Beads + Unstained Cells part)  

or 

The user can use other configurations, like unstained cells + single beads, or stained cells where 

determine the negative and positive gate or a mixture of them and define a custom analysis (we 

will see in Single Stained part)  

Usage 
You need to create the plugin node in any population/sample of the workspace by clicking the 

option in menu Plugins/Voltration.  

In case you want to perform the analysis on a specific population, you must create the plugin node 

on that population.  

And after configuring the voltration plugin settings (See Voltration Wizard for more details) the 

user can inspect the results by clicking on the plugin node created above (See Results Window for 

more details). 

  



Voltration Wizard 

 

Figure 1 First wizard step 

 

This first step will allow you to choose the type of analysis. There are two possible options: 

1. Rainbow Beads + Unstained Cells 

2. Single Stained 

Depending on the option selected the next step will let you enter different information. 

  



1. Rainbow Beads + Unstained Cells 
 

 

Figure 2 Rainbow beads step. 

 

In this step it is necessary to select before running: 

- Rainbow Bead Sample Files (one per voltage). 

- Unstained samples (one per voltage to be analyzed) and optionally the negative 

population that needs to be present in each unstained sample. 

- The parameters (by default all detectors will be selected). 

  



2. Single Stained 
 

 

Figure 3 Single Stained step. 

In this step you need to create the experiments to run, one per detector. 

You can add a new experiment by clicking the "Add New Experiment" button or remove them by 

clicking the “Remove Experiment” button. 

When you add a new experiment, you must first define the detector we are going to analyze. And 

in general, an experiment is defined by the positive samples (each acquired at different Voltration 

settings on the detector we are analyzing) and, optionally, unstained samples. 

The user can choose the positive samples the first time when adding a new experiment or can 

change the selected samples by clicking the "Samples" column. 

The unstained samples are the same for all the experiments defined in this window. They can be 

selected by clicking the Unstained button. In case the user doesn’t define the negative samples, the 

negative population to calculate the SI will be inferred from the positive samples. 

In the end, the experiments present in the table will be executed after clicking the “Run” button. 

NOTE: The first time you go to this step, by default for each parameter with a defined fluorescence 

($PnS) an experiment will be created with all samples containing that fluorescence.  



Results Window 
 

 

Figure 4 Results window. 

For each detector, the results window shows the best Voltage and the Stain Index (SI).  

You can see more details by using the “Info” icon button on the right or using the menu 

Display/Show Details: 



 

Figure 5 Showing details in the results window. 

In the details we see the different samples, voltages, the SI and the best sample marked with an 

asterisk (*). 

By clicking the magnifying glass icon in the "Inspect" column, you will be able to see in the 

population tree the selection strategy selected to determine the different populations and finally 

the SI.  

If you click on the magnifying glass icon again, the created populations will be deleted. 

NOTE: The magnifying glass icon only appears if the unstained population is not selected. In case 

the unstained ones are selected, the plugin considers that it is not necessary to create new 

populations and that they are all in the analysis tree. 

The “Report” button opens a PDF to see different graphs with the relevant information (see the   



Report part for more details). 

• Menu options: 

- File  

o Add Results to DIVA settings file: Option to include the current results in a DIVA 

settings file. Steps: 

 

1. First you need to select the DIVA settings file (csv). 

2. And after doing that the results are saved inside that file in Voltage column: 

 

 
 

o Close: close this window. 

 

- Edit  

o Reset Results: to clear the results and go to the initial Voltration Wizard step 

o Copy Content: copies the table to the clipboard as text. 

 

- Display 

o Show Details: same option that previous “Info” button. 

 

  



Report 
Special mention here to Sofie Van Gassen and her library GitHub - saeyslab/CytoBright, which was a 

source of inspiration for creating the plugin and it is used to present the results in Report. 

Description: For each parameter there is a page in the report dedicated to it. 

 

Figure 6 Report Page 

The Report Page has three different graphs that display the voltage on the X axis: 

o Expression Graph: Graph with the expression level in a ArcSinh scale in Y Axis. Legend: 

▪ A red dot with the MFI of the positive population. 

▪ A cyan dot with the MFI of the negative population. 

▪ Two cyan lines that mark the limits of the negative population. 

 

o Stain Index (SI) Graph. Legend: 

▪ The red dot is the selected voltage. 

▪ The gray dots are the voltages discarded because the number of off-scale cells is 

greater than 1%. 

https://github.com/saeyslab/CytoBright


 

o Robust Standard Deviation (rSD) Graph. Legend: 

▪ The red dot is the selected voltage. 

▪ The gray dots are the voltages discarded because the number of off-scale cells is 

greater than 1% 

  



Appendix - Algorithm 
 

Glossary of terms: 

- MFI:  Median Fluorescence Intensity 

- rSD:  Robust Standard Deviation 

- Positive Population: Is the group of cells that have a high fluorescence intensity due to the 

binding of the antibody.  

- Negative Population: Is the group of cells that have a low fluorescence intensity due to the 

lack of binding.  

- SI:  Stain Index. The value is calculated as follows: 

𝑆𝐼 =  
𝑀𝐹𝐼_𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒_𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 − 𝑀𝐹𝐼_𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒_𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

2 × 𝑟𝑆𝐷_𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒_𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

 

Using different samples acquired with different voltages and identified the positive and negative 

population, we calculated the SI for each voltage. 

And we determine the optimal voltage following these rules: 

- The maximum SI. 

- The rSD of the negative population at that voltage is not greater than 3 x rSD' (using as rSD' 

the rSD of the negative population of the first voltage). 

- No more than a 1% of the cells in the positive population out of scale. 

 

 

 

 


