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R basics



R studio

script:

store code

console:

execute code

environment:

collection of 

user-defined 

objects

help:

how to use 

functions



R studio

script:

store code place comments after #

CTRL + ENTER to execute line



R basics



Data acquisition



Where it all starts: data acquisition

▪

▪

▪

▪

▪
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Dataset introduction

▪

▪

▪

▪

▪

Batch 1

(“Day 1”)

Batch 2

(“Day 2”)

1 2 3 4 5 6 7 8

WT KO

many thanks to Victor Bosteels and the VIB Flow core



What’s in an FCS file?

data 

acquisition

.FCS file

install and load libraries

set and create directories

load in FCS file



Data preprocessing
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read FCS file
remove margin 

events
compensation transformation

remove debris, 

doublets, dead 

cells, …



Removal of margin events



Unmixing and/or compensation

Agilent

e.g. overcompensation

mixed sample



Unmixing and/or compensation

▪

▪

▪

Instrument/vendor specific!

e.g. Cytek adds spillover matrix in 

the FCS file when you make 

modifications in the software



Transformation (data scaling)

▪



Transformation (data scaling)

▪
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Transformation (data scaling)

linear log

▪

▪



Transformation (data scaling)

▪

▪

Liechti et al 2021 Nature Immunology

negative population is split 

into two populations 

centered around zero



Transformation (data scaling)

▪

▪



Removal of debris, dead cells, doublets, …



Quality control
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“garbage in, garbage out”



Quality control at two levels

per file between files

What can happen? e.g.

• clogs during acquisition

• changes in flow rate

• tube runs dry

What can happen? e.g.

• new antibody batch

• instrument maintenance

What to do?

Check the signal consistency over time
What to do?

Check for batch effects between samples



Quality control of individual files
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PeacoQC



PeacoQC



PeacoQC



Preprocessing + quality control



Batch effects



Between-files QC: check for batch effects

▪



Between-files QC: check for batch effects

▪



Between-files QC: check for batch effects

▪



Batch effects: visualizations



Batch effect correction: MinMax normalization

Figures: Katrien Quintelier
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Batch effect correction: Quantile normalization
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Batch effect correction: Quantile normalization

Figures: Katrien Quintelier



Batch effect correction: CytoNorm

Van Gassen S et al. (2019). CytoNorm: A Normalization Algorithm for Cytometry Data. Cytometry part A, 97(3):268-278.

Quintelier K et al. (2025). CytoNorm 2.0: A flexible normalization framework for cytometry data without requiring controls. Cytometry part A, 107(2):69-87.

FlowJo plugin
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Batch effect correction: CytoNorm

Figures: Katrien Quintelier



Batch effect correction



Overview batch effect correction results

no correction min-max

quantile CytoNorm



What’s next?
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Clustering

Cluster (node)

Metacluster (backgroundcolor)



Downstream analysis



Resources



Resources



SarahM.Bonte@UGent.be
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