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Events analysis



Cytofkit – Cytofast Analysis

• http://i-cyto.github.io

• cytofkit
• Cytofkit: A Bioconductor Package for an Integrated 

Mass Cytometry Data Analysis Pipeline

• Cytofast
• Cytofast: A workflow for visual and quantitative analysis 

of flow and mass cytometry data to discover immune 
signatures and correlations

http://i-cyto.github.io/
https://www.ncbi.nlm.nih.gov/pubmed/27662185
https://www.ncbi.nlm.nih.gov/pubmed/30450167


Installation

• Open R/RStudio

• Do copy/paste/run commands line by line

• Whenever you get a message 'Update 
all/some/none? [a/s/n]:', answer n

# Install Bioconductor stuff
install.packages(c("BiocManager", "remotes"))
BiocManager::install(update = FALSE) # verify

# Install requirements
options(install.packages.check.source = "no")
BiocManager::install("flowCore", update = FALSE)
BiocManager::install("uwot", update = FALSE)
BiocManager::install("cytofast", update = FALSE)
BiocManager::install(c("RANN", "igraph"), update = FALSE)

# Install cytofkitlab packages for Windows
install.packages("https://github.com/i-cyto/Rphenograph/releases/download/Rphenograph_0.99.1.9003/Rphenograph_0.99.1.9003.zip", 

repos = NULL, type = "win.binary")
BiocManager::install("i-cyto/cytofkitlab", update = FALSE)

# Install cytofkitlab packages for Mac/Linux
BiocManager::install("i-cyto/Rphenograph", type = "source", update = FALSE)
BiocManager::install("i-cyto/cytofkitlab", update = FALSE)

https://github.com/i-cyto/Rphenograph/releases/download/Rphenograph_0.99.1.9003/Rphenograph_0.99.1.9003.zip


Outline

• Question: Find a group of cells that differ in 
abundance between two groups of patients

• Discover cytofkit

• Run calculations

• Use graphical interface to view results

• Use a cytofast script to get nicer figures

!



ORGANIZE DATA



Organize data

• Create a folder and copy

– FCS files in a data folder
FCS files to analyze

– cytofkitlab_run_v210317.Rmd
template to run commands

• Start a RStudio project
from this existing folder on disk



Prepare data

C:\demo\ULB
=>  D:\0_bootcamp\cytofkit



Prepare data



Create project



Guided analysis



RUN CALCULATIONS
CYTOFKIT



Run calculations with cytofkit



Calculations GUI!



Calculations GUI





Calculations GUI

!



Calculations GUI



Calculating…



Results of calculations



Results of calculations



EXPLORE RESULTS
CYTOFKIT



Start analysis interface



Shiny interface



!



tSNE reduction into 2D



Cell density on tSNE map



Quizz

• How to make sense of the aggregates?

• Without clustering yet!



Markers on tSNE



Markers on UMAP



What about clusterings?

• FlowSOM

• Phenograph

• ClusterX

• By definition, in cytofkit, what is the difference
of ClusterX vs FlowSOM & Phenograph?

• Let’s overlay FlowSOM on top of tSNE



Clusters on tSNE



Hands on

• Overlay other clusterings

• Use UMAP also



FlowSOM is fast… do it again!



Features analysis



Annotating clusters



Expression heatmap of clusters



Cytofkit - Analysis



Hands on

• Merge a few clusters



Outline

 Reduce dimensions

 Clusterize cells

 Merge clusters

 Annotate clusters

What have we done?

!



Outline

 Reduce dimensions

 Clusterize cells

 Merge clusters

 Annotate clusters

 Unsupervised gating

 Data driven cell populations
with expert annotation

What’s next?

!



Features analysis



Back to the question

• Find a group of cells that differ in abundance 
between two groups of patients

• Try to view differences on tSNE (or UMAP)



tSNE split by samples



Back to the question

• Find a group of cells that differ in abundance 
between two groups of patients

• What would you like to see/do?



Pool samples



Hands on

• Pool samples in order to get two meta-
samples

• View side-by-side meta-samples

• Visualize differences on tSNE (or UMAP)



Side-by-side tSNE



Outline

 Reduce dimensions

 Clusterize cells

 Merge clusters

 Annotate clusters

 Unsupervised gating, cell populations

 What’s next?

!



Back to the objective

• Find a group of cells that differ in abundance 
between two groups of patients

• How to quantify the differences?

• Which feature to extract?



Cell percentage heatmap



Cell percentage heatmap



Outline

 Unsupervised gating, cell populations

 Cell percentage analysis

 Extract percentages

 Visualize percentages as heatmap

 Clusterize percentages of cell populations

 What’s next?

!



Outline

 Unsupervised gating, cell populations

 Cell percentage analysis

 What’s next?

 Publication ready figures

 Box-plots, p-values

 What else?

!



PERCENTAGES ANALYSIS
CYTOFAST



Features analysis



Prettier heatmaps



Boxplots



Multiple testing



Statistical tests



Cytofast - Analysis

• Designed for cytosplore

• Available as R commands

• Read FCS files with cell annotations

– new channels holding tSNE, UMAP dimensions

– new channels holding clustering results

• Adapted to read cytofkit results

• Analysis available as a R MarkDown file

• Diff Abund, 2 groups



Prepare analysis

Copy the two files to carry out a differential abundance analysis in the 
Rstudio project folder where the FCS files and the cytofkit results are.



Prepare analysis

Run the Shiny application to start the analysis

Verify the application will run in an external Web 
browser (prefer Firefox or Chrome), then run



Design the analysis

!

Create a template design, then edit it to fit 
your experimental design



Design

Edit the two files to inform about 
the experimental design:
- metadata: fulfill the condition column,
- panel: remove unneeded markers/rows,

change names in the antigen column



Create script and report

!



Knit script

The HTML report is automatically created with
the Shiny application.
You can tweak the Rmd script if needed.
Knit it to generate a new HTML report.



View results

Open the HTML report in a Web browser and navigate in the table of content

Stop the R Shiny application



Analysis folder
Project for all the analyses

FCS for cytofkit analysis

Results of cytofkit

Results of differential abundance
analysis between 2 groups



Final word

 Unsupervised gating, cell populations

 Cell percentage analysis

 Better and deeper analyses with cytofast

 What else?

!


