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A flow cytometria alapjal

Definicio:
A flow cytometria - FCM - folyadékban aramlo partikulumok optikai
tulajdonsagainak vizsgalatara alkalmas modszer.

Mukodése:

1. Sejtszuszpenziot injektalnak egy kopenyfolyadékba, ahol a sejtek
egyenként haladnak el, egy az aramlasra merdleges monokromatikus
fenyforras elott.

2. A sejtaram és a gerjeszto fenysugar metszéspontjaban sejtenkent,
egyesével fenyszorasi es fluoreszcens jelek detektalhatok.



A flow cytometer mukodese
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Flow cytometer felépitese
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Aramlasi kamra
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Band pass-savsz(rd: adott hullamhossz
tartomanyban enged at. Pl. BP 530/30:
515-545 nm.

Dicroic mirror-dikroikus tikor: adott
hullamhossznal szeparald tukor
- SP short pass: adott hullamhossz alatt
enged at, folotte tikroz
- LP long pass: adott hullamhossz folétt
enged at, alatta tUkroz
Pl. DM 560 SP: 560 nm alatt enged at,
folotte tokroz

Long pass sz(rd: adott hullamhossz folotti
mindent dtenged, alatta elnyel. Pl. LP 650:
650 nm folotti fényt dtengedi, alatta
elnyeli.

Brewster window: polarizalt fényt
erjesztd) tlkrdzi, a nem polarizaltat
ger) P
(fluoreszcencia) atengedi.

Fluoreszcens jelek
szeparalasa

| BP530/30

W Brewster Window




Fényszorasi jelek
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SSC

FSC - forward scatter:

elore iranyulo fényszoras.

Sejtmerettel korrelal.

SSC - side scatter:
oldalra iranyulo fényszoras.
Granularitasra utal.
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17 szinu FCM

Seventeen-colour flow cytometry:
unravelling the immune system

Stephen P. Perfetto, Pratip K. Chattopadhyay and Mario Roederer

The increasing need for polychromatic
approaches to flow cytometry, coupled
with rapid technological advances, has
pushed the frontiers of flow cytometry
beyond 12-colour systems. Recent
breakthroughs have allowed the design
and implementation of instruments that
measure 19 parameters (17 fluorescent
colours and 2 physical parameters). This
article describes the instrumentation and
considers the reagents, analysis and
applications for this powerful, new
extension of flow-cytometric technology.

Fluorescence-activated flow cytometry is one
of the most powerful technologies that is
routinely used in immunology. It allows not
only for the rapid multiparametric analysis of
cells on a cell-by-cell basis, but also for the
viable separation (sorting) of highly puri-
fied populations of cells. Flow cytometry
was born in the Herzenberg laboratory at
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Stanford University (Stanford, United States)
in the late 1960s'~. Early cytometers mea-
sured three parameters (one fluorescence sig-
nal and two scattered-light signals); the
power of multiparametric analysis to dis-
criminate functionally distinct subsets of
leukocytes drove the technology to the com-
monly used four-colour machines that can
distinguish six parameters for each cell. This
four-colour analysis was first performed in
the mid-1980s. In the 1990s, further techno-
logical advances were made necessary by the
growing appreciation of researchers for the
complexity of the immune system; a sys-
tematic series of developments of hardware,
software and chemistry were spearheaded
by the Herzenberg laboratory to create
machines capable of measuring more than
ten colours®.

This technology has since revealed that
there are hundreds of phenotypically distinct
cell types in the peripheral blood of humans’.

parameters (forward and side scatter) and
two fluorescence parameters are sufficient.
Forward- and side-scatter characteristics can
be used to distinguish monocytes and gran-
ulocytes (high side scatter and high forward
scatter) from platelets and erythrocytes
(low side scatter and low forward scatter).
Lymphocytes and circulating dendritic cells
show intermediate forward and side scatter
and can be further segregated by lineage
(that is, B cells, T cells or natural killer (NK)
cells) using one or more fluorescence para-
meters. For example, T cells can be identi-
fied using fluorescently labelled antibodies
specific for the CD3 cell-surface marker and
either the CD4 or CD8 cell-surface markers
(two-colour flow cytometry).

Within T-cell populations, various mark-
ers have been proposed to distinguish naive,
effector- and memory-cell populations.
These markers are often paired (for example,
CD45RA and CD62 ligand (CD62L), co-
expression of which identifies naive T cells) to
create the simple phenotyping schemes
commonly used in four-colour experiments.
However, attempts to describe the complex
T-cell compartment using these phenotyp-
ing schemes have raised many questions.
For example, most of the common markers
that are used to identify the stages of T-cell

www.nature.com/reviews/immunol



40+ szinu FCM

Toward 40+ Parameter Flow Cytometry, CYTO 2014

Pratip Chattopadhyay1, Stephen Perfettol, Brent Gaylord?, Alan Stall2, Larry Duckett?,
Julie Hilly, Richard Nguyeni, David Ambrozaki, Robert Balderas2, Mario Roederer?
lIlmmunoTechnology Section, Vaccine Research Center, National Institutes of Health,
Bethesda, MD, United States, 2BD Biosciences, San Diego, CA, United States

- This system uses five tunable lasers: 355nm/60mW, 405nm/1000mW, 488nm/500mW,
532nm/1000mW and a 628nm/1000mW.

- laser power titration curves, we can track changes in staining index and quantitatively
identify the optimal laser power for a wide variety of fluorochromes

- we report our testing of 43 fluorochromes (commercially available or in advanced
stages of development), and rank them by staining index



Spektralis flow cytometer

A Conventional filter-based Flow Cytometry

A hagyomanyos flow
cytometerek az
emisszios tartomany
egy reszet detektaljak.

A spektralis flow
cytometerek a teljes
emisszios
tartomanyban
detektalnak.

Figure 1. Concept of Spectral-Analysis in Flow Cytometry
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Spektralis mintazat

PE =
10°
—_
10’ — -
| " i
10 T —
— — —
- - -
— — . —
I

10" Illll-.
#__ __L—
o4~ - O O OO O O .

I L] ] | L] ] T I L T | I T
P LPPPPH PP ﬁhﬁﬁh"‘ﬁ{"ﬁﬂ“’_p"ﬁ#_h@ PO IR I E AR ﬁaﬁuﬁﬁmﬂ
Channel



10 vs. 20 szinu AML panel

backbone
markers
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Immunfenotipizalas
Definicio:
Adott minta sejtjeinek immunmarkerekkel valo vizsgalatat es

jellemzesét jelenti.

Alkalmazasa:

Sejtfelszini  és intracellularis antigének kimutatasaval,
jellemz6 antigen expressziojuk alapjan a kulonbozé
sejttipusok,

* azonosithatok,

* egymastol elkulonithetok,

* kvantitalhatok.



Immunfluoreszcens jeloles
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Immunfenotipizalas
onkohaematologiai alkalmazasai

1. Az alapdiagnozis felallitasaban segit betegsegre
jellemz0 sejtpopulaciok azonositasa reveén.

2. Betegség monitorozasa: abnormalis populaciok
mennyisegi valtozasanak vizsgalata kezelés soran.
Minimalis rezidualis betegseg meghatarozasa.

3. CD34+ ossejt koncentracio meghatarozas autolog
0ssejt transzplantaciohoz.



FCM diagnosztikai stratégia

Uj beteg

Surgos
kenet

< g

Adekvat klinikal
adatok es irany

Ismert beteg

Surgos
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l

Kevés klinikal adat
es/vagy bizonytalan

diagnozis irany diagnozis
Célzott Tajekozodo

panel
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Céelzott panel
alkalmazasa

Célzott, szukitett,
MRD panel
alkalmazasa




Fenotipizalashoz hasznalt
Immunmarkerek

1. Sejtvonal markerek
* B-sejt: CD19, CD20, CD22, CD23, CD24, CD38, CD138
* T-sejt: CD2, CD3, CD4, CD5, CD7, CD8
* NK-sejt: CD16, CD56, CD57

* Myeloid, monocytoid: CD13, CD14, CD15, CD16, CD33,
CD64, MPO

2. Erési markerek

* CD45, CD10, CD34, CD117, TdT



Fenotipizalashoz hasznalt
Immunmarkerek

3. Klonalitas markerek:
* B-sejt: immunglobulin konnyllancok - kappa, lambda

* T-sejt: TRBC-1, TRBC-2

4. Egyeb (abnormalis expresszioju, prognosztikai stb.)

markerek:

* CD11c, CD25, CD103, CD123, CRLF-2, CD304, CD38,
CD200, CD7, CD56



Antitestek panelek

1. B-sejtes neoplaziak

* CLL/MCL: CD5, CD19, CD20, CD23, CD38, CD200, kappa,
lambda, CD45

* HCL: CLL + CD11c, CD25, CD103
* MZL: CLL + CD11c
e ECL: CLL + CD10

* MM: CD38, CD138, CD56, CD19, CD117, CD20, CD45



Antitestek panelek

2. ALL

CD45, CD10, CD34, TdT, CD19, CD20, cy-IgM, s-IgM, kappa,
lambda, CD2, CD3, CD4, CD5, CD7, CDS8, CD1a, CD13,CD15,
CD33, CD64, CD58, CD66c, CD123, CRLF-2, CD304

3. AML

CDA45, CD10, CD34, CD19, CD2, CD3, CD/, CD13, CD14,
CD64, CD33, CD11h, CD15, CD61, HLA-DR, CD56, CD117,
MPO, CD123




B-sejt erés normal csontveloben
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CLL, vér

Ungated S41+ Lymphocytes
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Plazmasejtes myeloma
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Koszonom a figyelmet!
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