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Cytometryis ...

The measurement of the physical or chemical characteristics of cells or other biological particles
at a single cell level

Not limited to flow cytometry!




As a cytometrist...

You are a cellular detective!

Your job is establishing cellular identity

Power in resolution
> Determining cell type a from b and distinguishing identity

> Determining what your cells are doing




Interrogation 101

What to they contain, express, or produce?

What do they do?
What do they look like?

Who do they associate with?




Standard cytometry techniques

Flow Cytometry Microscopy Genomic cytometry
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What is this flow cytometry?

...Is a technology that allows
analysis of multiple
characteristics of particles
(cells) as they flow through a
beam of light




What are we measuring?

Single cells
Light

o Scatter
> Fluorescence
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Flow Cytometry

Microscopy



Same basics in all machines

Fluidics:

> Stream of fluid that
transports particles

Forward




Same basics in all machines

Channals Optics:
To CCD or

2ol > Lasers that

7 illuminate particles
(intersect at the
flow cell)

> Optical filters that
direct light signals

Dichroic




Same basics in all machines

Detectors and
electronics:

> Convert light signals
to electronic
information that can
be processed by a
computer

Dichroic




Three main kinds of flow cytometry

Analyzers
> “Standard” units; will give you FSC, SSC, and fluorescence

> Parameters depend on laser setup

Sorters

Imaging cytometers




Three main kinds of flow cytometry

Analyzers
o “Standard” units; will give you FSC, SSC, and fluorescence

Sorters
> Can remove specified cells from total population into new tubes= sort

° This is FACS= Fluorescence Activated Cell Sorting

Imaging cytometers




Three main kinds of flow cytometry

Analyzers
o “Standard” units; will give you FSC, SSC, and fluorescence

Sorters
o Can remove specified cells from total population into new tubes= sort

Imaging cytometers
> Similar to an analyzer but get fluorescent images of each particle




Why use flow cytometry?

Analyze distribution of single cells
° Not an average
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° Quickly

Statistical information very quickly
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Common flow cytometry assays

Broad applicability to many fields!

Some of the more common applications:

> Cell cycle A
° Viability : esils

. . . . SCD71
> Activation of signaling pathways

Flow Cytometer

> Cell phenotyping and identification
° Drug delivery

o Cell activation
Single-Cell

o Cellular differentiation Suspension| _

> And the list goes on and on......




Parameter SpadcCe race

The major focus in cytometry is to push the
number of analyzable parameters from a
single cell as high as possible

Measurable parameters

Flow cytometry

Throuihiut




Super multi-plexed flow cytometry

Cutting edge flow cytometers are equipped with 50 possible channels and 6-10 lasers

Current max panel size ~25 parameters

555

ZES5 Cell Analyzer (formerly YETI)

State-of-the-art, integrated high-throughput sample loader can easily handle your e s
H i H samples in any type of microtiter plate up to 384 wells, including standard or deep 96
cus{omlze{i SDI Utluns fof high parame‘er well, 5mL tube racks, and single 5mL tubes. Sample integrity is maintained with on- |
ce I I anal}(sis board agitation and temperature control. |
B # With the smallest benchtop footprint in its class and high speed system design
The BD FACS?‘mpthYTM SYStEm is a novel cell analﬁer that o enabling event rates of >100,000/second, ZES provides unmatched performance ‘
in limited lab space. l 1]
|E\|'e|'ages the |nhErenT. bene{lts Gf ﬂOW qnome"y and Enabies b ZES can be configured with up to five spatially separated lasers and 30 detectors ( I )
- | providing the flexibility you need for multi-laser fluorescence detection without l

the simultaneous measurement of up ta 50 different
characteristics of a single cell. This high parameter flow
cytometer is a powerful analytical tool that enables scientists
to identify and analyze distinctive phenotypes in
heterogeneous papulations.

compromise. Its dual Forward Scatter design allows either simultaneous standard
and small particle detection or multi-laser scatter detection. The innovative EYE

profiles your instrument with 10 distinct wavelengths of LEDs to verify the optical
filter configuration and track detection performance over time. ‘

Propel Labs' intuitive EVO software provides unattended start-up and quality control,
automated fluerescence compensation, a fluorochreme selector panel, and a runlist
design wizard. Integrated training modules, remote access capability, and the ability
to analyze files while acquiring saves time and streamlines your workflow.

Click To Download Brochure

- Back to Top o000




Parameter SpadcCe race

Measurable parameters

Spectral cytometry

Flow cytometry

Throuihiut




Spectral cytometry

In standard flow cytometry, 1 PMT= 1 colour
> So to add more colours, we add more lasers and more PMTs

In spectral cytometry, there are 32 or 48 detectors set up to measure
the entire spectra of each fluorochrome
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Parameter SpadcCe race

scRNAseq

Mass cytometry

Measurable parameters

Flow cytometry

Throuihiut




Genomic cytometry

More to follow with Mike! o
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Parameter SpadcCe race

CITE_seq

scRNAseq

Mass cytometry

Measurable parameters

Flow cytometry

Throuihiut




Combining single cell gene expression
with protein detection...?

Protein abundance readout using a DNA-barcoded poly-adenylated oligo
° = An oligo tag that mimics a transcript!

)

| |
Sequencing Antibody specific PolyA tail mimics mRNA molecule
compatible unique identifier
PCR handle sequence



Parameter SpadcCe race

Imaging flow cytometry

CITE_seq

scRNAseq

Mass cytometry

Measurable parameters

Flow cytometry

Throuihiut




Imaging flow cytometry

Size features

* Area

. Diameter

. Perimeter

*  Major/ minor axis

Signal strength features

. Background mean/ StDev
. Intensity

*  Pixel value

*  Spotintensity

Shape features

* Aspect ratio
e Circularity

*  Symmetry

*  Lobe count

Comparison features
e Similarity

*  Bright detail similarity

* Internalization

Location features
* Angle/ angle intensity
*  Centroid of signal

*  Spot distance

*  Valley

*  Contour

Texture features

*  Bright detail intensity
*  Contrast

*  Spot count

PLUS combined features



Parameter space race

Spatial ‘omics

Imaging flow cytometry

CITE_seq

scRNAseq

Mass cytometry

Measurable parameters

Flow cytometry

Throuihiut




Spatial transcriptomics

Probes label hundreds of
genes within a tissue

Allow you to resolve tissue
organization, cell
interaction, and sub-
cellular location

WHOLE SECTION WIDE FIELD OF VIEW SUB-CELLULAR
9x7 mm 200 x 200 micron 12 x 12 micron
Organization of tissue Cell interaction/function L2/3 IT Glutamatergic

neuron



So what does this all mean?

There are an ever growing number of techniques to gain great insight into your cells

ALL of these techniques can be applied on existing Core infrastructure

WHAT DO YOU CALL AN
AND ALLIGATOR N A VEST?

It’s a really fun time to be a cell detective!

AN INVESTIGATOR.
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