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Flow Cytometr

Pt 1/2 : Basics & principle
Dirk Pacholsky
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(Fluorescently labeled) cells pass through
(different) Lasers

Emission of fluorophores gets collected

This data can be later analyzed to get information
about:

1. Is a marker present?
2. In which quantity is the marker present?
Marker: fluorescently labeled Protein or DNA etc.

This data opens up for more data

1. What kind of cells are present?

2. What is the ratio of different cells present?

3. What are the changes between experiment A
and B?
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- Number of Cells

- Number Populations
Combinations of staining
1 —40 colors

Strength of staining
(expression level)

»

Standard Flow Cytometry
No images
But a lot of data within seconds
23.000 events (cells)/ second
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Lysed Whole Blood
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Physical properties of cells like granularity and “size”

- Phenotyping (cell surface marker)
- XFP positives
- DNA/ Cell Cycle

- Cell viability
- Cell proliferation If fluorescently stained, its detectable (within its limits)

- Oxidative status

Tens of thousands of events (cells) per second

(below) 20 molecules per cell



,4\

Laminar flow: when sheaths of molecule of a liquid

Pass by each other without mixing in lateral direction

> All molcules move in one direction, no turbulance

Injecting cells suspended also in laminar flow into the centre of
the existing laminar flo w column, keeps the cell in the centre

of that column

{\

PBS

v

0 On ©/pBs

\/

O
~ O
N—_
/
PBS O

Laser

"~ Exitation/

Emission



LASEER

Forward & Side Scatter

Sideward Scatter

Forward Scatter

Lysed Whole Blood

100 150 200 250
1,000
FSC-H 1.000)

Physical properties of cells define
FSC & SSC

By design 488 nm Laser is used for
Forward Scatter & Sideward Scatter

FSC in Laser’s direction with blocking bar
to avoid detection of laser on detector
SSC detected at a 90, angle

Sideward “pathway” also used for
detection of fluorescence
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Green is orange

550 600
Wavelength (nm)

(emission)

light

550 600
Wavelength (nm)




Optical Configuration®

405/10 525/40 660/20
PB450 Violet610

o — Lens is collecting emission light
— Light cable pass on the light to detector unit

APC-A75C @ ¢

660720 780760
APC-A70C

712/25

Each unit has several detectors
In front of each detector is a Bandpass filter
Ensuring that we colléct a specific range of light

780/60




561/10

Violet610

610/20

ECD 585/42
mCherry PC5.5
610/20 690/50
' f
L
a 2) ‘
=2 @ |
J i / e S 5)
= o~ i /
Tﬁ’\rﬁ'—lﬁ‘r X
-

Detection of Signal

Same cell at different timepoints
whilst passing through 4 different lasers

750



405/10

561/10

PB450
450/45

ECD
mCherry

610/20

C5.5

A 690/50

Violet660
660/20

780/60

780/60

Same cell at different timepoints
whilst passing through 4 different lasers

Mo Sample : All Events

@%
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200 250
(x 1,000)

CD3+/CD4+

CD3- / CDA4-

CD4 staining

-10°

-2,458

2 2 3

CD3 staining




Overview Flow Cytometry Bivariate plot
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Data analysis Plot types
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Light & Electron Microscopy : Flow Cytometry : mage Analysis




Data analysis Plot types
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e Data analysis plot scaling

This data was hidden
in the log view
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Signhal to pulse to dot




Singlet gating Whether you analyze

a single cell double stained
or a doublet of cells single stained
appearing as a double stained cell
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all gates : All Events all gates : All Events all gates : All Events all gates ; All Events

(%10
100
200
(x10%
100
107

(1003
10°

S5C-A
140

50
FiC-Width

S5C-A
a0
vellow PE-A
10° 10%

190

10°

0 - 50 100 400 600 200 400 BO0 10° 104 10%
FSC-A {x10% FSC-H {3 10% S5C-H {310% green FITC-A
Explore your data before analysis:
—> in one or more plots make different gatings (or use one gate and move it). Events (dots) enclosed in the gate will have
a certain color to be indentified by
- Plot head line shows what data we look at - Tube name (all gates) : events (all events)

In the example above (beads of same size, and different fluorophores) only gate “pop 1” fits into the conclusion of “singlets”
"Pop2” and “"pop 3” are either doublets and agreggates (beads are quite sticky)

In the example above "Pop1” is also the outstanding population, but in real experiments one is not always looking for
population with the most data. The more important question is, what identifying markers there are.
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popl (8

Gating — a hierarchy

all gates ; All Events

400

all gat

FITCE39,02 %)

"
]

een FITE

or

U+PE(43 7

Tube Mame: all gates

Sample 1D

Events
4918
4197
4180

% Total
100,00 %
85,34

arent

100,00 %
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= Gating: Gates, Hierarchy numbers and statistics

S popl

Events

4918

4197

4180

@ FITC 1635

@ perce

C-iniicdth

F

Median green FITC-A Median 488 FR PerlP-A Median yellow PE-A

108557 4

400

-A

nFIm:

10*

FITC pop shows high median FITC but low median in other channels

grea

LU+PE{43,72 %) PerCP(1 4,56

PE pop shows high median PE but low median in other channels

10% 107 104 107 108

wallow PE-A



1t & Electron Microscopy - Flow Cytometry : Image Analysis

550 600
Wavelength (nm)
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Bleeding Through : Compensation

e :
550 600 500 550 600
Wavelength (nm) Wavelength (nm)



Bleeding Through : Compensation

FITC PE
530/30 585/42

Intensity

4- L 1\ _Cl

Wavelength (nm}

*I No PE No PE
No FITCS + FITCS

No PE No PE
No FITCS + FITCS
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Understanding compensation

FITC PE
488

562

% Excitation/Emission
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PE bleeds into PerCP (PE bead becomes PerCP posve
FITC bleeds into PerCP (PE bead becomes PerCP positive)




Compensated data in comparision to uncompensated

Uncompensated data
- shows a false "mid PerCP” population

- FITC population has a false positive PerCP value
- Loss of PE in gating

Seeing the lower plot one most likely is inclined

to shift gates or even make a new one
for the medium strong PerCP population (

which in fact is the PE)

10# 108

dreen FITC-A

107

10* 108

areen FITC-A

100

102

102

all gates : siF

10% 10
488 FR PerCP-A

all gates : sifF

103 104
488 FR ParCP-4

100

10f

(10

S5C-A

a0

100

102

102

all gates | LU+PE

102

10%
wellow PE-A

108

all gates : LI+PE

103

10%
wellow PE-A

105

108

108
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1. How to detect your target cells & distinguish them from other cells

Suitable proteinmarker on your cells of interest (and non-interest)
Evaluate/test/ the Antibody (and Fluorophore) you want to use
Suitable strategy to find sub-population

2. Estimate amount of antigen you want detect on sample

Protein expressed in high numbers = gets a weak fluorphore
Protein expressed in low numbers = gets a strong fluorophore

3. Make use of the lasers and detector configuration

Laser 1 = marker 1, Laser 2 = marker 2 etc
Tandem dyes, celltype B
4. Have controls

Negative,Live/dead, compensation
(and FMOs )
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Sorting (a brief overview to avoid another hour of lecture)



Prerequisite to sort are:
Flow cytometry data & gates
Performance check and drop delay
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1) Stream vibrates, resulting in defined droplets,

2) cell which belongs to population to be sorted reaches break-off point*

3) whole stream gets charged

4) Cell is beyond break-off point in its charged drop and stream gets decharged rapidly,
ready for another drop to be sorted

5) cell in its charged drop ready for sort via deflecting plates (see next slide)



- Droplets pass through charged metal plates
- Droplets uncharged drop down directly to waste
- Droplets with charge will be deflected into sorting tube

Interrogation - -2, 4, 6 sort tubes possible simultaneously

point

Multiwell plates

Tubes
50-mL and 15-mL

l‘
.
.
-
»
-
B
o
°

Microscope slides

| =
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Flow Cytometr

End part 1
Dirk Pacholsky
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Flow Cytometr

Pt 2/2 : some important details
Dirk Pacholsky
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Forward Scatter (and size) and
Location of the marker
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size RI FSC

The Forward Scatter (FSC)
is influenced by the size of
The object AND

the refractive Index

Size Refractive
Index



Flow Cytometry gif
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Detector values and its effects

> Negative and Positive samples often needed to identify » Read in data in consistent way
truly negative/positive populations (same settings / gates)

> Place negative population between 0 to 10° or10? , ,
. . » Prepare sample as consistent as possible
depending on instruments

Test Sample

Negative Control Negative Control

Same sample as left but recorded at Positive sample (containing here a

higher detector value for GFP clear neg/pos population), recorded
at same detector values as left plot

Negative sample recorded at
certain detector value for GFP
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e Strenght of signal amplificiation by detector
can be changed manually

* Representation of negative sample for positive
or positive for negative is possible by raising
/reducing detector value (gain or voltage)

s Plots show beads with neg/med/high intensities

Populations will move in relation to each other
when detector values are changed

in FITC and PE. Detector gains are imprinted

F100 = FITC detector gain 100

F100FPE100: P1

FITG: 100 ivs PE: 100

1 Dfi

PE-A
1

----------------------------------------------------------

102

102 10% 104 10% 108
FITC-A

F200PE100: P1

FITC: 200 vs PE: 100

1 Dfi

10°

i i
-----1--------------!.----.-----

PE-A
10

----------------------------------------------------------

102

102 10° 10% 10% 108
FITC-A

PE-A

100

10°

102

F4GPE100 : P1

FITC: 46 vs

PE: 100

 pa— | E— 3
| |

- 1 1 I

=

FITC-A

ol

102 107 104 10% 108

PE-A

10%

104

10°

102

F420PES05 : P1

FITC: 420 vs PE: 505

102 107 104 10°

FITC-A

Similarity to photography: longer exposure times lead to brighter image
NOTE: in Flow this “exposure time ” to the Laser is always the same
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Which populationshould be gated?

_ showcase : u,l\ = |‘3 = owcase Al Events =
» Show "all events” in staining . %
plots which are important . St ] 3
and gate the target S 3=
population there T .
) 400 600 800 ) 010" 10 R | f 10% 108 - o’ Em‘ lm? . ‘m“ . o o1°
» Visualize target population in Fec (x10% cD3 Ap4s0-A CD4 APC-ATS0-#
FSC/SSC plot to explore where /
your ”Sta rt” population “es ‘g showcase .C,D;D - g showcfse : CD3 T:_‘ showease ; CD4+CLE2ZL
58 58 <3
> By the way: 3 @

One does not need to start at a
FSC/SSC plot either with the final R AT I e
gatlng Strategy A 400 00 goo0 DD 600 800 o i

400 OO 800
FEC-A (%10%

1]

FSC-A (10% FSC-A (x10%
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Which populationshould be gated?

showcase : All Events

o _ showtcase :'-RII E'u'n:s -
> Draw one gate into the FSC/SSC

» Show that population in the staining plots
» Move the gate around in the FSC/SSC plot
and explore how the signal appear in the ZC
staining plots —

400 60 200

~ showcase : All Events

. All Events

10 ]

» Alternatively draw more gates in the
FSC/SSC plot To visualize their respective
staining in the staining plots

107

CDEZLPE-A
104

10 3

107

o 10" 10 10® 10* 0% 108 107 10! 102 103 104 10 108
CD3 FPB450-A CD4 APC-ATAS0-A
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405_(450/50)
_DAPI_Pac Blue

CD56:
ﬁFCD14:

961_bUU(b1U72U)

_PI PE texas red 405_750(780/60)

_BV786

488_685(695/40)
_PerCP-Cy5-5

ysnody| suipas|g

355_505(530/30)
_Indo1_Blue

1}
|l

Massive compensation issue >+ g S osonn A

= 561_(586/15)_PE

= - .

561_635(670/30)
_PE-Cy5

633_750(78/60)

(9sed) uonesuadwo)

633_690(730/45)
Wavelength (nm) _AF700




compensated

uncompensated

Population
B 2ll Events
l 2pop

specimen 001-m3dmnk-siF

M'\E

CD45 633_7

10’

=1
T
L
=3
o
=
=)
—
—
=P
o
L™
<t
]

‘ Lymph

-
-

=g 1=

=30

_a0? 10t
FaB(7a0MB0APC-Cy -4

o_i0®
CD45 633_

10°

[ =iF
Bl Lymph

D mono

Having data uncompensated
results in loss of data

Specimen 001-m34mnk-Lymph

IIH”lHIIlIHLl
0

10° 10? 10 10%
CD3406_502(510/80)4mCy

pecimen 001-rm34mnk-CD3—

Specimen 001-m34mnk-Lyrm

10 10° 10*
CD3 405_502(51 0/500Am Cyan-4

007-rm3dmnk-CD3—

ECImen

o

- A

(BEO20)4P

L

D16 633

[

1|:|..J 1|_'|'l
CDSE 561_(582/15)PE-A

The compensation issue is not obvious
as both fluorophores invollved

are not plotted agains each other. In the
experiment.

PE bleeding into the Pl channel

Causing a false "medium” population

In the plot APC-Cy7 vs PI.

Below are plots PE vs PI

siF

1020 102

561_B00(610/200P1-4

0% 0 102 10°

419 561 5)PE-4
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st

Slide 3/3

Specimen_001-m23mn Specimen 001-m23mn-2po)

;cgﬁ';ff?l':tq Having data uncompensated results here in

O glzplch loss of data (using correct gatings)
[ Lmeh Stretching the/red gatel and blue gates results in recovery
o CINK BUT with risk to include false positive

Specimen 001-m34rmnk-CD3

specimen 001-m3dmnk-ciF

-5

| Lyrnph

O
G') o
e =
© N
2] =
Q =
o i
(@)
(@]

co1a

St

LU | LU PR L R

010 10° 10
CD3 405_502(510/50)4m Cy

Cva

: 1020 102
0 1 \'l"

CD45 633_

Iy = -

Specimen 001-m3dmnk-CO3—
001-m 34 mnk-Lyrmph

Specimen 007-m34mnk-siF Specimen

1°

4

1

1’

14 561_600(61 0204

Lymph

a

uncompensated
14 561 ROO(RTOZ0)PRA

. 0o 10f 0t gt .
-137 CD3 405_502(510/50)8m Cran-&

103

10°

0% 0 102

: 0
FENB0APC-Cy -4

1|:|..J 1|_'|'l
CD56 561_(5821 5)PE-A
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Case:
How to distinguish
low GFP expression
from Autofluorescence

High expression of any protein might result in stress responses
High expression of GFP might results in formation of aggregates.
Low expression might mimick the status quo of a cell



Gating GFP vs Autofluorescence (case)

sort gate

LN 0
S -

1

2 a8 _GFPHA F'l'l-:

Data from plot
SSC-A / FITC-A

Data from green
Sort Gate

-A-

brue GFP?

117
10

in
>=
|9
‘.
O
R
e

- 1PErCPCY5

4= b

m-

iy

4070 E‘\-I; iaT ':'G'Flial-_A :




PercPCy5.5 /GFP to estimate AF

”Sort gate” Data from Data from
GFP/SSC Sort gate Singlet gate

Coa-5-h
'I-

Typical gating strategy
Population, singlet, get the GFPs

A control (GFP+ unstained)
BExp1l
CExp 2

T
(I
o
£
¥
T
2
1

=
o
=
=
]

o

o
i
o

5

483 BEE(EASM 0 ParcF
0

T
el

in

&0

1 rﬂ
(BN ACFITICA

. 0 i i i
18 ABE_F02Z(F30130)FTC-4 400

....AF is detected over
many channels

Ca-5-m
1
L0,
15

-

. Plot GFP against e.g. PerCPCy5.5
. AF cells appear as “double pos”
(the diagonal )

482 BEEEASH 0 ParCE
4Bz BODIUBA N FarCE

int
480_E02(530JI0FITC-A

”Data from sort gate”
reveals AF cells were sorted
in Exp 2 (3.)

”Data from singlet” visualized the
overall situation
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Multivariate Analysis of Flow Cytometry Data (17 stains and more....)
o Wmhi

e f i CD69
N = LI © - mEEmm e
.4 @Control whd "* TIM
@ Therapy 1 . LAG

@ Therapy 2 ) KLRG
® Therapy 1+2 copaq | | [ [ [ | B4 | |
b CcD62
CD12 I
CXCRSH
CD2§
FOXP
CD8§

i
()

@ Control

@ Therapy 1
® Therapy 2
® Therapy 1+2

NN N D N N
-OOOOogOo

3 I“\.

N
O

\

(@)

&

AVAaccaro 8 M Ramachandran

ell distribution across clusters (% of CD8)*

-~
J



Multivariant analysis of Flow Cytometry Data

i CD69
KI67
PD1

TIM3
LAG3
KLRG1
CD44
e Plus CD3
CXCR5
CD25
FOXP3
CD8




Modelling of Expression levels,

m® o
& &
] %
5 "
e G
@ @
L] *
B o

P

o
0

102 103 104
CcD28

It is possible to use standard data sets to
determine the relationships between the various -
populations. The black population marked above i‘?ﬂmm
can be found in various other plots and thus also :
its relative position (expression level) to other
populations. These ratios can now be used to

model expression levels




Cell Cycle analysis
Staining cells DNA

1n Go

2n G2/M
Analysis from simpl gates to
analysis by algorithms

100 150
Channels (PI-&)

3 oebre
[ 2ggreqaks
M opci
M opc:2

001 _Tukes_ 001

100.00




To determine specifically cells undgoing S-Phase,
fluorecenctly labeled thymidine analogue can be used.
By adding (the non-fluorescent) Bromodeoxyuridine
(BrdU) to the cell culture medium, (usually a pulse of
e.g. 6 min), BrdU is taken up by cells and incorporated
into the DNA which undergo DNA replication. BrdU will
be fluorescently labeled whilst preparing cells for
analysis, DNA is labeled "as usal” by e.g. PI .

Analysis in a bivariate plot Pl vs BrdU reveals
specifically the cell undergoing S-Phase.

Note: The protocol needs refinements in respect with
different celll types and their cell cycle speed.

BrdU labeled S-phase cells will not stop and undergo
another round of mitosis, hence BrdU labeled cells can
show up not only in S, but - at later time points of
collection - also in G2 and further in G1. Signal for
BrdU will be halfed by

DNA- Stain
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100 150 200 250

granularity . o00

50

100 150
”Size"

Information in the FSC/SSC plot

Neutrophils

" Monocytes

Lymphocytes

200 250
(x 1,000)

showcase : All Events

. "feathering”
~ To 2nd population
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4)| Events

Tube: VC_H

Population #Events

| Ml All Events 629.213

mot!staird . A D pop 419-654
$ : Bl stzined 19.927

‘[ not stained 395,071

pop S

250

4 1,000)

0

n:'J &

1 10
405_502(510/50)AmCyan-A

DNA Staining
membrane impermeable

100 . 250

[+ 1,000)




Multiplex bead assay for Flow Cytometry

IL-12p70

IL-17A

)
~N

IL-10

IFN-y
CXCL1/KC
CCL2/MCP-1
TNF-a
GM-CSF




Multiplex bead assay for Flow Cytometry

THF-alpha

17.7

IFM-gamma
16.3

e[

IFM-gamma
16.3
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1. How to detect your target cells & distinguish them from other cells

Suitable proteinmarker on your cells of interest (and non-interest)
Evaluate/test/ the Antibody you want to use
Suitable strategy to find sub-population

2. Estimate amount of antigen you want detect on sample

Protein expressed in high numbers = gets a weak fluorphore
Protein expressed in low numbers = gets a strong fluorophore

3. Make use of the lasers and detector configuration

Laser 1 = marker 1, Laser 2 = marker 2 etc
Tandem dyes celltype B
4. Have controls

Negative,Live/dead, compensation
(and FMOs )
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- The usual Starting point to build a pens

- well characterized, easily classified as positive or negative
- Typically defines lineage or broad subsets

-  Example: CD3,CD4, CD19

- Well characerized,
- Typically expressed at higher density, often over continuum
-  Examples CD27, CD28, CD45RA, CD45R0

- Expressed at low levels

- Variable expression depending on (unkown) activation
- Critical marker in the epxeriment

- Example CD25,STATS5, FoxP3

Different subpopulation can express
same antigen at different densities
Antigen density assessment should

be done on (sub) population of interest

WHERE TO START?
Check published panels: OMIPs


https://onlinelibrary.wiley.com/doi/full/10.1002/cyto.a.22889
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FMO — Fluorescence Minus One

PE of PE-Cy5 & PECy7

Causing this rajse

a A
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Dumb channel

What is a dump channel?
An exclusion channel to group and exclude cells
that is are NOT of interest, but have markers of interest.

Example: of Interest Cell type 1 and Marker A
Cell type 1 expresses antigen A

Cell type 2 expresses antigens A and B

Cell type 3 expresses antigens A and C

Dump channel contains staining for B and C,
Usually labeled with same fluorochrome,
to be excluded for the actual analysis of A

Viability dyes can be included in a dump channel
to label dead and dying cells for exclusion.
Viability dye can use the same

fluorochrome as the other dump channel.
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Target

ID Marker of target cell shares that marker

with non-wanted cells ?

—> Stain for other markers on ‘non wanted cells’
not present on target cells using same fluorophore
to get rid of those unwanted cells by gating for
the and working further with

the single positive on other markers

Cell
type



s Uppsals Universiy. Pltiorm . Biologial Visualaton ._

B-l'@VI'S

CE Example, rare cell population / dump channel

Pat1-x4-All Events . E ] )(_1_FC‘C SoC ; Pat1-x4-55C singlets

F

NO CD4/8/ 14819

F 5 Ol 0

50 1001502

|||"' Tube: X4

o CEJT q 4|:I.J 535 El1 UJ"'EI' 10605 Population #bEvents %Parent %Total
W Al Events 3,402,500 #ag|  100.0
o l FSC SSC 3170212 932 932
Pat1-x4-CD117+ il FSC singlets 3126394 936 919
SC singlets 3.118.747 938 917
[l NO CD4/8/148&19 1,735.426 : 51.0
[l cD34hi 10,620 0.6 03
Oco117+ 2,203 : 0.1
“[[] FeeRI+ 520 ! 0.0
[l Basophils 22373 :

P2 822 ! 0.0

l CD34hi-1 348,716

- CD117+1 3,610

EmEnm } [ FeeRI+-1 978

7-h

PE-Cy

/60

78

0

m’i SEB1174-1

5

7t

8_E85(695i4

4

D34 561
8

Cl
3

[

cO

10¢ 10 0
FeaRl 4838 SO05{530/300FITC-

w55

CD34hi-1

PB0{780M0)PE-C
erCh-(

7
-

&5

CD1174-1

2

488_GBH IZ:EﬂQ 5/40)_PerCP-C

D34 561
1

3

=
-

[

CD13488_685(695/40)_P

cD1

0w o wt
FeeRI 488_505(530/300FITC-4A

; 0 s 10% w? ot 10°
Chd CDe t_.D1 94] 10182 1117 405 _(450/50) _DAP_PacBlue



. Uppsala University . Platform . Biological Visualization

- .
Light & Electron Microscopy : Flow Cytomelry : [mage Analysis




561_B00(610/20)PI-4

J a

] 10°

o -10%0 10% 10 10
516 561 _(582/15)PE-A
See links below for brief & conclusive
overview for data spread, incl. a
Spread-matrix of 30 Fluorophores

As a rule of thumb:
* Co-expressing markers which will be

* Test your whole panel to reveal spread*

Spread of data in bivariate plots due to intrinsic “photon counting error” of
instrument. Revealed by the compensation , but not caused by it.

Spread can come from at least one other fluorophore of whole panel, not
necessarily the one plotted against each other.*

More spreading error (may/can/will) occur when:

1. More fluorophores are used in panel

2. More fluorophores spill into another detector

3. Fluorescence is high (Ab stain, strong Fluorophore, high detector setting)

Data spread errors are reducing
resolution to analyze co-expressed markers

plotted in same bivariate plot should not
have a similar Emission spectrum.

o -0%010? 0 10
£16 BB1_(582/15)PE-4


https://voices.uchicago.edu/ucflow/2020/03/04/understanding-the-trumpet-effect-how-to-design-aurora-panels-around-spreading-error/
https://voices.uchicago.edu/ucflow/2020/03/04/understanding-the-trumpet-effect-how-to-design-aurora-panels-around-spreading-error/
https://voices.uchicago.edu/ucflow/project/cytek-aurora-panel-design/
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The principle of a FlowCytometer (summary)

Knowledge: (slide Recap: Fluorescence)

e Different Fluorophores get excited by different Lasers

* One Laser may excite various fluorophores

* Fluorophores may get detected by not only the main-channel (bleed through, compensation)

Flow Cytometry

* Fluorecently stained cell passes through different lasers

 Cells are "embedded” in a stream of PBS (Slide Principle of Flow Cytometry 1)

* Alens, associated to a specific laser captures the emission of the cells fluorophores excited by the laser

* The different emission light passes through optical cable to a number of detectors

 The detector itself is not distinguishing different wavelength, so it has an optical bandpass filter in front of it
* Only a specific range of wavelenght (color) will pass and gets detected

* Detection of wavelenght and intensity NOTE:

* Detection of events (cell sumber) A Flow Cytometer detects

No image, only the wavelength
and intensity of the fluorophore
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Overview
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Overview
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Animation slide for part 1 part 2 needs restructer
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