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FLOW CYTOMETRY: PRINCIPLES

FLOW CYTOMETRY

Cytometry :the counting of cells

Flow cytometry : cytometry performed by suspending cells in a liquid and passing them
through a light beam, often after applying fluorescent stains

= Flow Cytometry can be split into two main categories
e —

Cell Analysis Cell Sorting
Cellular Characterisation Cellular Characterisation

& Separation (FACS)
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CLINICAL FLOW CYTOMETERS
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WHAT IS INSIDE A FLOW CYTOMETER?

Flow cytometers have 3 key systems
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WHAT IS INSIDE A FLOW CYTOMETER?

Flow cytometers have 3 key systems

1) FLUIDICS

2) OPTICS

3) ELECTRONICS

FLUIDICSYSTEM

s« & ¢ 6 waste

A Removal of air bubbles (filter) E =
iﬁJ +— flow cell
A Alignment of particles before passing through gleaiausl M
the flow cell 0SI NGLE CELL ANA :,
o Hydrodynamic focusing
o Acoustic-assisted hydrodynamic focusing
sample

A Waste
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FLUIDIC SYSTEM
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WHAT IS INSIDE A FLOW CYTOMETER?

Flow cytometers have 3 key systems

1) FLUIDICS

2) OPTICS
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OPTICS

A Excitation of light

o Laser
o Lenses
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OPTICS

A Excitation of light A Collection of the emitted light
o Laser o Filters
o Lenses

o Scatter detectors

o Fluorescence detectors
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OPTICS

Overview of lasers and emission filters in Canto, Lyric and Navios.

Dynamic range (Number BD FACS BD FACS Navios
of channels) Canto 1T Lyric
18-bit 18-bit 20-bit (1048576)
(262144) (262144)
Excitation lines (emmission wavelengh, power)
Violet laser 405nm 405nm 405nm
30mw 40mw 40mw
Blue laser 488nm 488nm 488 nm
20mw 20mwW 22mwW
Red laser 633nm 640nm 638 nm
17mw 40mw 25mwW

Glier H. et al.Journ ImmMethods. Available online 23 October 2019.
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OPTICS
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OPTICS
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A Absorption of a photon

OPTICS

BD Facd.yric —

BD Horizon BV786

Violet (405 nm)
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A intercalate into intracellular nucleic
Fluorescent dyes acid structures (DNA or RNA)

A applications: viability, cell cycle

analysis, proliferation assays

OPTICS

Overview of lasers and emission filters in Canto, Lyric and Navios.

Dynamic range (Number BD FACS BD FACS Navios

of channels) Canto 1T Lyric
18-bit 18-bit 20-bit (1048576)
(262144) (262144)

Excitation lines (emmission wavelengh, power)

Violet laser 405nm 405nm 405nm
30mw 40mw 40mw

Blue laser 488nm 488nm 488 nm
20mw 20mwW 22mwW

Red laser 632nm 640nm 638 nm
17mw 40mw 25mwW

Emission optics for fluorochromes in 8-color EuroFlow panels

Pacific Blue (V450) 450/50 448/45 450/50

Pacific Orange (0C515, 510/50 528/45 550/40

V500)

FITC 530/30 527/32 525/40

PE 585/42 586,42 570/30
- - 620/30

PerCP-Cy5.5 670LP 700/54 695/30

PE-Cy7 780/60 783/56 755 LP

APC 660/20 660/10 660/20
- 720/30 725/20

APC-C750 (APC-H7) 780/60 783/56 755 LP

Glier H. et al.Journ Imm Methods. Available online 23 October 2019.
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OPTICS

Blue laser 438 nm
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OPTICS
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Overview of lasers and emission filters in Canto, Lyric and Navios.
Dynamic range (Number BD FACS BD FACS Navios
Center of channels) Canto 1T Lyric
620,nm 18-it 18-bit 20-hit (1048576)
manufacturers label filters (26214 (e
W|th the center Of the range Excitation lines (emmission wavelengh, power)
. . Violet laser 405nm 405nm 405 nm
and the size of the window 30mw 40mw 40mw
H Blue laser 488nm 488nm 488 nm
of light that can pass through Yo 20wy 22wy
the filter Red laser 633nm 640nm 638 nm
17mw 40 mw 25mw
20nm |20 nm
< > Emission optics for fluorochromes in 8-color EuroFlow panels
Pacific Blue (V450) 450/50 448/45 450/50
. Pacific O 0C515, 510/50 528/45 550/40
example: a 620/40 band pass| pEr ’
filter will allow light between FITG 530/30 527/32 525/40
PE 585/42 586/42 570/30
600 to 640 nm through - - 620/30
PerCP-Cy5.5 670LP 700/54 695/30
PE-Cy7 780/60 783/56 755 LP
APC 660/20 660/10 660/20
T ee— 7 oo T
APC-C750 (APC-H7) 780/60 783/56 755 LP
509 630
Glier H. et al.Journ ImmMethods. Available online 23 October 2019.

OPTICS

Long pass Short pass Band pass

460 500 540 460 500 540 460 500 540

Dy,

Y transmittance
Yy Iransmillance
|
|
% ransmitiance

willve lehgth (nm)
LP: transmission of photons SP: transmission of photons BP: transmission of photons that have
above a specified wavelength below a specified wavelength wavelengths within a narrow range
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OPTICS

A BD FacsCantaletectors

o anoctagon :contains five PMTs and detects light from
the 488nm blue laser. A PMT in the octagon collects

side scatter signals.

o atrigon : contains two PMTs and detect light from the

633-nm (red) and the 405 m (violet) lasers.

A use serial light reflections to guide signals to

their target detectors

A collecting dimmest emission signals first, movir]
from longest wavelengths (typically-BE E 7 )

shortest (FITC)

OPTICS

FacsLyric

©0)
Red Iase@

Bleu Iase@
Violet Iase@

@ Heptagon detectors, one for each laser
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OPTICS

A different fluorochromes have a different emission spectrum => multiple filters to detect all fluorescent signals
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WHAT IS INSIDE A FLOW CYTOMETER?

Flow cytometers have 3 key systems

1) FLUIDICS

2) OPTICS

3) ELECTRONICS

ELECTRONICS

A photomultiplier tubes PMT s) areoptical detectors which detect fluorescence

A each sensed particle will generatsignal on the optical detectors

A PMT converts light signaito electronic pulse

13
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ELECTRONICS

ELECTRONICS

Cell passes through laser beam
VY signal from detectors
Y pulse

Pulse parameters
A Area (A)
A Height (H)
A Width (W)

e.g.ApS&SESSE CoW60 S
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