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FACSCalibur™

6 parameters
4 colors

+ FSC

+SSC
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FACSVerse™

8 parameters
6 colors

+ FSC

+SSC

FACSAria™

16 parameters
14 colors

+ FSC

+SSC
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When (and why) to use flow cytometry.......

cellular status

cellular functions

miscellaneous
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( Immune-phenotyping )
Cell cycle analysis / Apoptosis

Viability / vitality

Quantifying DNA/RNA/Proteins (single cells)
Redox status

\ Mikrovesikel / Exosomes /
Activation N\
Ca**-Flux

cytokine secretion

Phosphorylation / signalling cascades
Enzyme activity

Intrazellular pH

\ Phagozytosis /

|[dentification of transgene expressing cells
Quantifying absolute cell numbers

Live / dead exclusion

Oxidative stress

Sorting

Protein-protein Interaction (FRET)

Hypoxia
\ Flow Fish: telomer length determination j
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Cellular status: immune phenotying

.... and why 16 parameters are better than 6

FACSCalibur™: FSC+SSC+4 colors
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Cellular status: immune phenotying

.... and why 16 parameters are better than 6

FACSAria™: FSC+SSC+14 colors
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Cellular status: cell cycle analysis
by DNA content

DNA content distribution
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intercalating dye fluorescence

https://m.bdbiosciences.com/sg/research/apoptosis/analysis/index.jsp
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Cellular status: cell cycle analysis
by DNA content

G 0 DNA content distribution
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https://m.bdbiosciences.com/sg/research/apoptosis/analysis/index.jsp
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Cellular status: viability and vitality

checking plasmamembrane integrity

Microscope e 2
¢ Trypan blue

Flow Cytometer
¢ Propidium iodide
+ DAPI

DAPI
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Cellular status: viability and vitality - apoptosis

Extrinsic Pathway Intrinsic Pathway Perforin/Granzyme
radiation, toxins, hypoxia, etc. Pathway
* Cytotoxic T cells
death ligand —a_ y
death receptor —u,
l perforin
’ /\
adaptors mitochondrial changes (MPT)
granzyme B granzyme A
disc formation apoptosome forms 1
\ '
caspase 8 activation caspase 9 activation caspase 10 SET complex
* activation
caspase 3 activation
(Execution Pathway) DNA cleavage

endonuclease activation — degradation of chromosomal DNA
protease activation — degradation of nuclear and cytoskeletal proteins — cytoskelstal rearganization
—> externalization of phosphatidylserin
cvtomorphological changes:
chromatin and cytoplasmic condensation, nuclear fragmentation, etc.

¥
formation of apoptotic bodies

Susan Elmore; Apoptosis: A Review of Programmed Cell Death; Toxicol Pathol. 2007; 35(4): 495-516.
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Cellular status: viability and vitality - apoptosis
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Cellular status: viability and vitality - apoptosis
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https://www.bio-rad-antibodies.com/flow-cytometry-apoptosis.html
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Cellular status: viability and vitality - apoptosis

all events

o ]

SsC

T T T T T

FSC-A

CD19:APC-Vio770

R BIEELLL B
HLA-DR:BV510
staurosporine - 5h

B cells T+NK cells monocytes
. 0% 2%
o1
é' -!44%. -'P 54%
~ e
- -
9
" l l"l’l“ "IH‘ AL B

Lactadherin:FITC Lactadherin:FITC Lactadherin:FITC

staurosporine - 24h

B cells T+NK cells monocytes
,! 0% 62% X . | 0% 27%
- El% ‘é 37%) 152% A 71%|
EIN Ll 3
I ] ] "rq 'l\" 1"_ T T . |
Lactadherin:FITC Lactadherin:FITC Lactadherin:FITC

Universitatsmedizin

Wissensforum 23.5.2019 Rostock




Cellular status: viability and vitality — cell proliferation

WST-8 or MTT assays (metabolic activity)
Metabolically active cells cleave tetrazolium salts to form water-insoluble (MTT) or water-soluble (WST)
formazan salts
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Cellular status: viability and vitality — cell proliferation

WST-8 or MTT assays (metabolic activity)
Metabolically active cells cleave tetrazolium salts to form water-insoluble (MTT) or water-soluble (WST)
formazan salts

OD

concentration of toxin
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Cellular status: viability and vitality — cell proliferation

via dye dilution and FACS
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When (and why) to use flow cytometry.......

cellular status

cellular functions

miscellaneous
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( Immune-phenotyping )
Cell cycle analysis / Apoptosis
Viability / vitality

Quantifying DNA-/RNA-/Proteins
Redox status

\ Mikrovesikel / Exosomes

N\

Activation

Ca**-Flux

cytokine secretion

Phosphorylation / signalling cascades
Enzyme activity

Intrazellular pH

\ Phagozytosis /

|[dentification of transgene expressing cells
Quantifying absolute cell numbers

Live / dead exclusion

Oxidative stress

Sorting

Protein-protein Interaction (FRET)

Hypoxia
\ Flow Fish: telomer length determination j
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Cellular function: activation and Ca**-flux

stimulation
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https://bcf.technion.ac.il/portfolio/calcium-flux/
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Cellular function: activation and Ca**-flux

stimulation
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Cellular function: phosphorylation and signalling cascades

Chemokines,
Hormones,
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Cellular function: phosphorylation and signalling cascades

..... the classic way
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Rdsch et al. 2005; Bioch. Biophys. Res. Comm. 338(2): 1171-1178
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Cellular function: phosphorylation and signalling cascades

..... the phos flow way

o)k oRL

cells are fixed cells are cells are flow cytometric
to preserve permeabilized incubated with analysis
phosphorylation status fluorescent antibodies
directed against
phosphorylated targets

numbers of cells

\

fluorescence intensity
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Cellular function: measuring cytokines
and why ELISA are so ,yesterday”........

b
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with specific © o %48< fluorescence intensity - | standardization
antibodies, e.qg. & 2
. O
anti IL-2, Q
anti IL-4 fluorescent 3
anti IL-6 detection 5
anti TNFa antibodies E :
cytokine
concentration
ELISA (Kit) Multiplex

numbers of cytokines (analytes) <30

min. volume of probe 100 pL 12,5 yL
Time spent (e.g. 6 cytokines) 6x4,5h=27h 6 h

costs (e.g. 6 cytokines) 6 x ~400 € = 2400 € ~1000 €
sensitivity <1 pg/mL <1 pg/mL
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When (and why) to use flow cytometry.......

cellular status

cellular functions

miscellaneous
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( Immune-phenotyping )
Cell cycle analysis / Apoptosis
Viability / vitality

Quantifying DNA-/RNA-/Proteins
Redox status

\ Mikrovesikel / Exosomes

N\

Activation

Ca**-Flux

cytokine secretion

Phosphorylation / signalling cascades
Enzyme activity

Intrazellular pH

\ Phagozytosis /

|[dentification of transgene expressing cells
Quantifying absolute cell numbers

Live / dead exclusion

Oxidative stress

Sorting

Protein-protein Interaction (FRET)

Hypoxia
\ Flow Fish: telomer length determination j
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miscellaneous: cell sorting

autoMACS® Pro

Magnetic cell sorting:

+ positive selection of target cells

+ isolation of untouched target cells via
depletion of non-target cells

+ isolation of target cells from whoe blood

¢ concentration of rare target cells for
subsequent flow cytometric isolation via
FACSAria™ lllu.

Wissensforum 23.5.2019

FACSAria™lllu

16 parameters
14 colors

+ FSC

+SSC

Flow cytometric cell sorting:

Sorting (single) cells for subsequent

* (co)culture (direct sorting into culture plate)

+ transfusion and transplantation into animals

+ characterization of transfected / transduced cells
¢ cloning, sequencing, proteomics, transkriptomics
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When (and why) to use flow cytometry.......
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