
Activity / metabolism dyes:
 Cell proliferation: CFSE
 Cell Cycle: PI
 Apoptosis: Annexin
 Mitoprobes
 ROS-assay (oxidative stress)
 Ca-flux: FuraRed
 Caspase-activity: FLICA

Immune
Phenotyping

Gene expression/
Fluorescent

proteins

Cytokine expressionPhosphorylation

Cell isolation (sorting)

Flowcytometry applications



Flowcytometry applications

Proliferation
(CFSE, CytoTRACK dyes,

BrdU, EdU, Ki-67)

Apoptose
(AnxV, 

Caspase FLICA kits)

Autophagy
(Cathepsins, autophagy probe

Beclin-1, Lamp-1/2)

Cell viability
(PI, 7-AAD,

Amine dyes)

Cell Cycle
(PI)



Flowcytometry applications
Apoptosis

BioRad



Teff-proliferation and Treg supression

DC Teff

+

Teff proliferation



Teff-proliferation and Treg supression

DC Teff Teff proliferation
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Teff-proliferation and Treg supression



Teff-proliferation and Treg supression



Teff-proliferation and Treg supression



Teff-proliferation and Treg supression
Teff only Teff:Treg = 1:1 Teff:Treg = 4:1



Teff-proliferation and Treg supression
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Liu et al, Clin Canc Res, 2018



Flowcytometry applications
Activity / metabolic dyes

 Ca-flux: FuraRed / Indo-1

Mitoprobes (Mitochondrial 
activity)

 Caspase-activity: FLICA

 ROS-assay (oxidative stress)

mRNA detection



Blood leucocytes
Immune phenotyping



Immune phentyping

%G+

Time HCD
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Monocytes: SSC is also a parameter



Fluorescent proteins

Extra filters-sets for
CFP, GFP and YFP 

405
CFP

488
GFP

488
YFP

561
RFP dsRed
dTomato

561
mCherry



Fluorescent proteins

Extra filters-sets for
CFP, GFP and YFP 



Autofluorescence extraction
Full spectrum flowcytometry: Aurora



Autofluorescence extraction
Full spectrum flowcytometry: Aurora



Autofluorescence extraction
Full spectrum flowcytometry: Aurora



CELL SORTING

Erwin Wijnands






Principle of cell sorting



Principle of cell sorting
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Principle of cell sorting
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fccf.cdl@mumc.nl

BD Fusion cell sorter





Options of the BD Fusion cell sorter
Nozzle sizes

Cell types Nozzle size 
Lymphocytes 70 
Activated lymphocytes, small cell-lines 85 
Monocytes, large adherent cells, iPSC’s, 
solid tissue preparations 

100 

Cardiomyocytes, fibroblasts, very large cells 130 
 



Options of the BD Fusion cell sorter

70uM 100uM70uM

Nozzle sizes



Options of the BD Fusion cell sorter
Nozzle sizes

 
Nozzle size Max event/rate Max # Cells/hour 
70 20K/s 40*10e6 
85 10K/s 20*10e6 
100 8K/s 15*10e6 
130 2K/s 7*10e6 



Lasers and detectors
Options of the BD Fusion cell sorter



Applications

Fluorescent Activated 
Cell sorting



Monocyte-subsets in high fat diet
Isolation of monocyte subsets by FACS-sorting:

Classical Non-classical

Inflammatory
cytokines

Patrolling 
vessels



%G+

chow 3wks HFD

%G+

Isolation of monocyte subsets by FACS-sorting:

Monocyte-subsets in high fat diet
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Isolation of monocyte subsets by FACS-sorting:

Monocyte-subsets in high fat diet



Single Cell Sorting
Single cell RNAseq (uencen)

Single-cell cDNA syntheseRNA extractie Sequencen

Expressie profielenCel type identificatie



Single Cell Sorting
Single cell RNAseq (uencen)



Index sorting

Met terugwerkende kracht toekenen van populaties 
aan het moleculiare profiel van oppervlakte marker 

expressie

Single Cell Sorting
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Single Cell Sorting
Single cell RNAseq (uencen)

Data: Linde Hoosemans
MAASTRO-lab



Cell-type specific transcriptomics and 
epigenomics

Nuclear sorting

Cardiomyocytes:
- Too big
- Changes in genoom 

during long isolation

Data: Emma Robinson
JCI, Vol 127, Nr1, Jan 2017



Cell-type specific transcriptomics and 
epigenomics

Nuclear sorting

PCM-1 A488

DA
PI

PCM-1, alpha actinin, DAPI

PCM-1 is cardiomyocyte 
specific nuclear marker

Data: Emma Robinson
JCI, vol 127, Nr1, Jan 2017

DA
PI



Cell-type specific transcriptomics and 
epigenomics

Nuclear sorting

cTnT

vWF

Vim

CM nuclei (PCM1+)

Non-CM nuclei

Total nuclei

cTnI

Gene X
CM nuclei (PCM1+)

Non-CM nuclei

Total nuclei

PCM-1 A488
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RNAseq:

Data: Emma Robinson JCI, vol 127, Nr1, Jan 2017





fccf.cdl@mumc.nl

Questions?
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