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Topics

1. Flow Cytometry

2. RNA Sequencing

3. TCR and BCR sequencing



1. Flow Cytometry
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When to use FlowJo

FlowJo is the work horse of Flow Cytometry analysis 

You have Flow Cytometry Data or Mass Cytometry

Anything between 2 and 14 colors is feasible

COMPENSATION!!!!



What is a .fsc file

1. Cytometry data

2. Metadata



FlowJo Plugins

FlowJo exchange
‒ https://www.flowjo.com/exchange/#/

https://www.flowjo.com/exchange/


Further tutorials

Material for a 5 day course on using R for Flow Cytometry analysis 
‒ https://taniawyss.github.io/flow-cytometry-analysis-with-R/

‒ Much more detailed than this one hour introduction and purely R based.

Four part (youtube) course on using R for Flow cytometry analysis
‒ https://www.youtube.com/watch?v=2INqQNMNaV0

Workshop for CyTOF analysis using R, can also be used for Flow Cytometry
‒ http://bioconductor.org/help/course-

materials/2017/BioC2017/Day2/Workshops/CyTOF/doc/cytofWorkflow_BioC2017workshop.ht
ml

https://taniawyss.github.io/flow-cytometry-analysis-with-R/
https://www.youtube.com/watch?v=2INqQNMNaV0
http://bioconductor.org/help/course-materials/2017/BioC2017/Day2/Workshops/CyTOF/doc/cytofWorkflow_BioC2017workshop.html
http://bioconductor.org/help/course-materials/2017/BioC2017/Day2/Workshops/CyTOF/doc/cytofWorkflow_BioC2017workshop.html
http://bioconductor.org/help/course-materials/2017/BioC2017/Day2/Workshops/CyTOF/doc/cytofWorkflow_BioC2017workshop.html


2. RNA Sequencing
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Bulk vs single cell vs spatial
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scRNA-seq
Single cell expression level

Bulk RNA-seq
Average expression level

Spatial transcriptomics
Spatial resolved expression level

www.flaticon.com



‒ Quality of sorting varies a lot! 
‒ Good questions:

‒ Where did you sort? -> Core facility is much better than own 
sorter

‒ Sorting quality –> did they do a quality check
‒ Which markers did they use for sorting?

Many datasets are presorted:

24.10.24 Interfaculty Bioinformatics Unit | IBU16



1. Digestion?
‒ What digestion did they use? 

‒ To get tissue DCs you need much harder digestion that would 
kill most other cells (especially Eosinophils and Neutophils)

2. Cell dissotiation
‒ Mechanical?

‒ Scissors work great, sometimes even better than GentleMACS
or similar

‒ Do you feel like they know what they are talking about

Sample preparation
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a) How do we define a cell type?
b) Cells have very different expression profiles

‒ Dependent on tissue, age, status (resting, infection, …)

c) We don’t know how many cell types exist
‒ Are the cell sub-types stable or intermediate
‒ How “deep” should we annotate

d) Cell annotation is difficult in non model species

Annotation challenges
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a) How do we define a cell type?
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What is a macrophage anyway?
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a+ b) Origin and tissue effect
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b) Effect of age
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c) How many cell types exist?
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1. Biopsies of endometriotic 
lesions

2. Single nucleus sequencing
3. Annotated major cell types
4. Annotation of “minor cell 

types”
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c) How many cell types exist?
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Cell calling by both SingleR and Symphony from the Tan dataset (annotating cell when they both agree)
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d) How ”deep” should we annotate

24.10.24 Interfaculty Bioinformatics Unit | IBU25



1. SingleR
‒ HumanPrimaryCellAtlasData(...) Human
‒ BlueprintEncodeData(...) Human
‒ ImmGenData(...) Mouse
‒ MouseRNAseqData(...) Mouse
‒ DatabaseImmuneCellExpressionData(...) Human
‒ NovershternHematopoieticData(...) Human
‒ MonacoImmuneData(...) Human

2. Symphony
‒ Needs a annotated dataset

e) Cell annotation of non model
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1. Can they provide you with a list of marker genes?
‒ Not just surface if possible!

2. You can use orthologs but be careful since these cell may vary a 
lot between species!

‒ Ask where these lists are from?
‒ Do you feel like they know what they are talking about or 
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e) Cell annotation of non model
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• SIB course material: https://sib-swiss.github.io/single-cell-training/

• 10X: https://www.10xgenomics.com/

• Seurat: https://satijalab.org/seurat/

• Scanpy: https://scanpy.readthedocs.io/en/stable/

Resources
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https://sib-swiss.github.io/single-cell-training/
https://www.10xgenomics.com/
https://satijalab.org/seurat/
https://scanpy.readthedocs.io/en/stable/


3. TCR sequencing
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T cell receptor (TCR)
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• The TCR alpha chain is generated by VJ recombination, 
whereas the beta chain is generated by VDJ recombination 
(both involving a random joining of gene segments to 
generate the complete TCR chain).

• Likewise, generation of the gd TCR gamma chain occurs by 
VDJ recombination.

• For example, the human immunoglobulin heavy chain 
region contains 2 Constant (Cμ and Cδ) gene segments 
and 44 Variable (V) gene segments, plus 27 Diversity (D) 
gene segments and 6 Joining (J) gene segments
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Major histocompatibility complex (MHC)
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MHC class I
• Present on all nucleated cells
• Normally presents cytosolic peptides, mostly self peptides derived 

from protein turnover and defective ribosomal products
• During viral infection, intracellular microorganism infection, or 

cancerous transformation, such proteins degraded in the 
proteosome are as well loaded onto MHC class I molecules and 
displayed on the cell surface

• CD8+ T cells surveil MHC I and kill cells that bind ”their” TCR. Cell 
that downregulated MHC (virus infected or tumor cells) get killed 
my NK cells.

MHC class II
• Present only on antigen presenting cells (APCs) such as 

macrophages and dendritic cells
• Entities taken up by phagocytosis into phagosomes fuse with 

lysosomes. MHC class II expressed in the lysosome gets loaded 
with a peptide.

• These are trafficked to and externalized on the cell surface.
• Recognized by CD4+ T cells, during activation the T cells “decide” 

which Th response is needed. (It is not completely understood how)
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The project:
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Complementarity-determining regions
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Sketch of an antibody with the 
variable domains shown in 
blue, and the CDRs (which are 
part of the variable domains) in 
light blue.



Output of Cellranger-VDJ
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Clonotypes
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• Immunarch: https://immunarch.com//

Resources
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https://sib-swiss.github.io/single-cell-training/

