How To FlowSOM

Introduction

FlowSOM is a fast clustering and visualization technique for flow or mass cytometry data that builds
self-organizing maps (SOM) to help visualize marker expression across cell subsets. With two-level clustering
and star charts, the algorithm helps to obtain a clear overview of how all markers are behaving on all cells and
to detect subsets that might be missed otherwise.! The method has been implemented as an R/BioConductor
library and published by Van Gassen et al., Cytometry A, 2015:.

We have developed a FlowSOM FlowJo plugin that integrates this method into FlowJo. A video tutorial is
available here.

Please review our video and documentation for installing FlowJo Plugins.

Installing FlowSOM

1. In order to use the FlowSOM plugin, you will need FlowJo 10.4.1 or later, R 4.1 or later and
FlowSOM 2.0.0 or later. With older versions of FlowJo, FlowSOM may still appear to
work, but the results when running on subpopulations will be wrong!

2. Place the plugin .jar file in your Plugins folder.

a) If you don’t have a Plugins folder, use your operating system to create one.

3. Direct FlowJo to that folder using the Diagnostics section of the Preferences.

4. Make sure you have the application R installed and the R path is specified in the R Path field of the
Diagnostics section of the Preferences.

Miscellaneous
FCS-Scan tool's update period 100 Select Equivalent Parameters

Action Delay (in ms) 2000

R Path Choose... Jusr/local/bin/r

Remove irrelevant Groups and Batched Layouts when Saving Templates
Open Multi-Versioned ACS files silently

Minimize Ribbon by Default

Scan for plugins Choose... QAppIications/plugins)



https://www.ncbi.nlm.nih.gov/pubmed/25573116
https://www.flowjo.com/learn/flowjo-university/flowjo/high-parameter-data-analysis/78
https://docs.flowjo.com/flowjo/plugins-2/plugin-demonstration-videos/
http://docs.flowjo.com/d2/plugins/installing-plugins/

5. The first time you run FlowSOM, it will download and install the dependencies it requires in R.
a) These can be also be manually installed in your R by typing the following in your console:

if (!requireNamespace("BiocManager", TRUE))
install.packages("BiocManager")
BiocManager: :install()

BiocManager: :install(c("flowCore", "FlowSOM"))

install.packages("pheatmap")

Note: For older versions of R, please refer to the appropriate Bioconductor release: (https://bioconductor.o
rg/about/release-announcements/)

Self-Organizing Map (SOM)

After running FlowSOM, drag the FlowSOM node from the workspace to an open Layout in the Layout
Editor to view the output, for example:
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https://bioconductor.org/about/release-announcements/
https://bioconductor.org/about/release-announcements/

The heatmap image files can also be found in the location of the saved workspace within the FlowSOM folder.
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Plugin Derivative Files

Most FlowJo Plugins create output files and write them do a folder in your Workspace’s folder. In that folder,
you will find a list of CSV, PDF, PNG files, text, RData, and R files.

The runnumber.pdf and runnumber.png files both are images of the FlowSOM minimum spanning tree.
This minimum spanning tree displays the FlowSOM clusters and displays the relationship of the clusters to
each other by the relative distance between the clusters. Similar clusters will be near each other whereas
unique clusters will be further separated from the other populations. The color surrounding the individual
clusters represents which meta-cluster the individual clusters belong to. Those meta-clusters correspond to
the populations in the workspace. Each cluster is also comprised of a pie chart which displays the relative
intensity of each parameter in that cluster.

The PopHm.pdf file is a heatmap of the FlowSOM metaclusters. This file displays the relative expression
in each metacluster of each parameter used for the FlowSOM analysis. The heatmap includes dendrograms
that show the relationships of each of the clusters, indicating which clusters are similar to each other.

The ClHm.pdf file is a heatmap of the FlowSOM clusters. This heatmap is similar to the metacluster
heatmap, except it shows information about each of the individual clusters that comprise the metaclusters.



The cllabels.pdf file is a map labeling the cluster numbers of the populations in the minimum spanning
tree. This makes it easier to compare the populations in the minimum spanning tree to the cluster heatmap.

The PopLabels.pdf file is a map labeling the meta-cluster numbers of the populations in the minimum
spanning tree. This helps indicate which metacluster each cluster belongs to in the minimum spanning tree.
This is similar to the color coded information given when looking at the minimum spanning tree.

The PopMFI.csv file is a data table displaying the relative MFI for each of the parameters in each of the
metacluster populations. Note: these values represent the transformed FlowJo data, so rather than directly
representing the raw intensity values these values range from 0 to 1024. The raw MFT of each population can
be found in FlowJo by applying that statistic to each of the clusters.

The CIMFI.csv file is a data table displaying the relative MFI for each of the parameters in each of the
individual clusters that comprise the metaclusters. Note: these values represent the transformed FlowJo data,
so rather than directly representing the raw intensity values, these values range from 0 to 1024.

The flowsom.pop.EPA.csv file is the file that stores the FlowSOM clustering information that is read by
FlowJo. FlowJo will automatically use this file to create the derived “FlowSOM” parameter in the workspace.
If FlowJo ever gets disconnected from the FlowSOM analysis, this file can be drag and dropped onto the
sample file to re-apply the analysis.

Leave us your feedback

Please write to flowjo@bd.com or seqgeq@bd.com with any questions or concerns.

Source code

This plugin is open source, the source is contained as a ZIP file in the download from the FlowJo Exchange.
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