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What is Flow Cytometry?

Flow = Fluid

Cyto = Cell

Metry = Measurement

A variety of measurements are made on cells, cell
organelles, and other objects suspended in a liquid

and flowing at rates of several thousands per second
through a flow chamber.
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Particle Size

A Detection range: 0.5~50  mm

Bacteria  Phytoplankton Red Blood Cell  BD CBA Bead Lymphocyte Neutrophil Monocyte
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What Can a Flow Cytometer
Tell Us About a Cell?

1 Its relative size (Forward Scatter 0 FSC)

1 Its relative granularity or internal complexity
(Side Scatter 6 SSC)

1 Its relative fluorescence intensity
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Overview of FCM subsystem
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Subsystems

Fluidics A
To introduce and focus the cells for interrogation.

Optics X Ao
To generate and collect the light signals.

Electronics d A

To convert the optical signals to proportional digital
signals, process the signals, and communicate with the
computer.
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Fluidics Subsystem
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Sample
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Scatter Light

Laser

N

Right dmgk Light Detector
o Cell Com plexity SSC Sensor

Forward Scatter—diffracted light

TIncident + Related to cell surface area
Light Forward Light Dete ctor + Detected along axis of incident light in the forward direction
[ o Cell Siface dren . .
Side Scatter—reflected and refracted light
S * Related to cell granularity and complexity
+ Detected at 90° to the laser beam
)
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side scatter SSC I nternal
Complexity
Granularity
incident
light
i FSC Size
Shape
Surface
Refractive
index
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Scatter Light indicating physical
properties of cell

Cell Line
= Acouizition Dat Plot
= Aggregation
5
P ]
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Cell debris —
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Lysed Whole Blood

Neutrophils

Side Scatter

Monocytes

Forv\>a<1< Scatter
S
| Lymphocytes
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Fluorescent Light

side scatter
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Fluorescence Light

0
) =488 1m Hom %= 520 nm
wAAAAP ~~t_t

Incident é’ COH Emitted Fluorescent
Light Energy Light Energy
Fluorescein )
Molecule Antibody

* The fluorochrome absorbs energy from the laser.

* The fluorochrome releases the absorbed energy by:
— vibration and heat dissipation.
— emission of photons of a longer wavelength.
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Fluorescence Light
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Fluorescence

Emitted fluorescence intensity proportional to binding sites

FITC

FITC

Number of Events

Fluorescent Intensity —
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FACS Canto Collection Optics
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FACS Canto Collection Optics

Creation of a Voltage Pulse

7
M Time

Pulse Width (1s)

\olts
Pulse Height
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Electronics

Converting analogs signal to digital values
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Electronics

detector amplifier
photon in
signal out 2
rb— =
©
E 2 7
time
PMT power
voltage in supply

levels 150-999 volts
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List-Mode Data and Data display

dot plot

FSC SSC FITC PE

event 1 30 60
event2 100 160
event3 300 650

800 1000

0
245 FITC g3g
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Topics

A Principle of FCM
I Fluidics
I Optics
I Electronics

A Instrument setup

I Auto -florescence background

i Compensation setup
A Application of FCM
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Staining background

Single stained test sample

Unstained control
Auto -fluorescence background
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relative intensity

Spectral spillover

FITC PerCP

FL-1 FL-2

green red ]
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FITC spillover Compensation

FITC single stained sample

i =
Before Compensation T After Compensation
Sl ;
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PE single stained sample

Before Compensation
Acuizition Dot Plo_t
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1.Unstained control

CD4 PE
CD4 PE

2.FITC single stain

CD4 PE

3.PE single stain

CD3 FITC CD3 FITC CD3 FITC
Adjust FITC and PE voltage Adjust PE-%FITC Adjust FITC -%PE
Test Sample PIRE ST Quadrant Statistics
Cb4 PE Fates: r1
Gated Events: 2354
Quad Stats
CDC?’Di"d CD:OFITC FL1-H(Log) vs FL2-H(Log)
o Quadrant x,y: 83,72
pOSmVe Uuad XA-NMean Y-Neéan Kvents sLated
UL T.Z Zez.¢ % 0.28
UR 252.% 977.5 1139 48.39
£bsand. Ehs LL 3.4 2.C 508 21.58
CD;,‘ positive LR 288.1 1.3 701 29.78
negative O
o CD3 FITC
1 BD
CD3 FITC
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Topics

A Principle of FCM
i Fluidics
I Optics
i Electronics
A Instrument setup
I Auto -florescence background
I Compensation setup

A Application of FCM
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Application of FCM
Cell Function Analysis
A Membrane Potential  (MitoStatus , DIOC6, JC-1, )
A Oxidative Metabolism (Free Radicals)
A Intracellular PH Value (Snarf ~ -1)
A Ca* Influx (Fluo -4/ Fura Red, Indo -1AM)
A Phagocytosis
A Cell Proliferation (PI,  BrdU, Intracellular Cyclins)
A Apoptosis ( Annexin V, active Caspase -3)
& BD
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Application of FCM
Phenotype Analysis
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Lysed Whole Blood Components
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