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Cytokiny
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molekuly zapojené do procesu bunécné signalizace

zakladni regulatory IS

Human interleukin-2 (short-chain 4-helix bundle)

klicova role v apoptdze, angiogenezi, diferenciaci, rustu bunék
podili se na morfogenezi a udrzovani homeostazy celého organismu
pUsobi prostfednictvim receptoru cilovych bunék

pleiotropni ucinky
pUsobi v kaskadé
cytokinovy systém — redundantni

plUsobeni
autokrinni
parakrinni
endokrinni

proteiny, glykoproteiny, peptidy

http://www.beltina.org/health-dictionary/cytokines-definition.html
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NI Cell

Cytokine [ Cell seurce | Target [ Actions
Proinflammatory CytoKines
IL-1 Macrophage Lymphocytes Enhances responses
Dendritic cell Endothelial cell | Activates
CHS Fever, sickness behavior
Liver Synthesis and release of acute-
phase proteins
IL-6 Macrophage Liver Synthesis and release of acute-
Dendritic cell phase proteins
Endothelium
Thz cell
B cell Proliferation
THF-alpha Macrophage Endothelial cell | Activates wascular endothelium —
Dendritic cell increased permesahility and
Tht cell stirnulates adhesion molecules
Meutrophil Activates
Hypothalamus Fewver
Liver Synthesis and release of acute-
phase proteins
Anti-inflammatory Cytokines
IL-10 Wacrophage Macrophage Inhibits IL-12 production
ThZ2 Dendritic cell Inhibits pro-inflarnmatory cytokine
Synthesis
II-12 Macrophage CO4+T helper Tht differentiation
Dendritic cell cell IFN-gamma synthesis

Cytokines Invelved in the Acquired Imnmune Response
IL-2 T cell T cell Proliferation
Mk Cell Activation and proliferation
B cell Proliferation
IL-4 Th2 cell T cell Th2 cell developmentoroliferation
Mast cell |sobype switch to IgE
E cel Wm
N\ age
IFn-garmma ) { Thi cell) Tcel ) \%\glrufp_w/
T cell |sobype R[]
M cell Macrophage Activation

http://www.pmbcii.psy.cmu.edu

Proc analyzovat intraceluldrni produkci
cytokinu ?

Charakterizace rliznych
subpopulaci leukocytl, které lze
rozliSit na zakladé rozdilné
produkce cytokind.

Urceni stupné aktivace/suprese
lymfocytua.

Charakterizace funkcnich
vlastnosti bunék.

Identifikace klicovych faktord
onemocnéni.

Identifikace molekularnich
mechanismu ucinku |éciv + vyvoj
novych.

Lze sledovat experimentalné
ovlivnénou odpovéd konkrétni
populace na stimulaci.
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Jak detekovat intracelularni cytokiny

Activated T cells are treated with Cylokine-specifc antibodies
an Inhibitor which blocks protein wﬁgﬂllilgﬁ;mﬁ penetrate the cell to bind
export allowing cylokines o detergents the intracellular cytokine
accumulate in the ER molecules
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Immunobiology, Janeway, 2004

TAKE-HOME MESSAGE

Problém — bunky uvolnuji cytokiny do okoli =
ztracime informaci o tom, ktera burnka dany cytokin
produkuje.

Inhibice exportu protein( z buriky (akumulace ve vezikularnim aparatu)

o
Fixace —» permeabilizace —» prunik protilatek do kompartmenti

o



Cytokine assays

il

o ELISAs

o Radioimmunoassays

+ citlivé, kvantitativni metody

- pouze prumeérné mnozstvi cytokin(

- neposkytuji ,single-cell level” analyzy
o Flow cytometry

+ determinace antigenné specifickych bunék produkujicich cytokiny
+ poskytuje ,single-cell level” analyzy, fenotypizace

+ analyza aktivacnich markerd, pfitomnosti jednotlivych receptoru,
dalSich antigenl

+ vicebarevna analyza
(-) limitace — mnoiZstvi detekovatelnych fluorescenénich parametrd
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http://www.biotech.iastate.edu
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?

ky Ize analyzovat...

Jakeé bun

o PBMC (peripheral blood mononuclear cells)

o whole blood

o BAL (bronchoalveolar lavage cells)

O mouse splenocytes

o lymph node cells

o thymocytes, etc.




Kvalita bunék

leukocyty treatované imunosupresivy jsou velmi
citlivé na lyzacni reagencie

mohou mit pozménénou morfologii, na pohled
vypadaji poskozené

percentage of cytokine-positive cells - low
background staining — high

i

FSC/SSC — increase of debris area
150

100

S3C-Height

zmirnéni — zkraceni doby
lyzace a permeabilizace bunék

al
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http://www.currentprotocols.com/protocol/mb1413



PROTOKOL

IONOMYCIN
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o Stimulace

lonom YCI N (Streptomyces conglobatus)

wiy'NI 9r008€597531143

PMA (phorbol myristate acetate)
-> zvySeni produkce cytokinu

o Aktivace
MONENSIN (Streptomyces cinnamonensis)
brefeldin A

zabranuje vyplaveni cytokinu z Golgiho
komplexu

MONENSIN

http://en.wikipedia.org/wiki/File:Monensin_A.svg


http://en.wikipedia.org/w/index.php?title=Streptomyces_conglobatus&action=edit&redlink=1
http://en.wikipedia.org/wiki/Streptomyces

PROTOKOL

o Fenotypizace
znaceni povrchovych antigen(
vidy pred fixaci — zabranéni destrukce antigend fixacnim
médiem

o Fixace
fixaCni pufr
obsahuje paraformaldehyd (1 nebo 4%)

‘S’ BioLegend ‘

pred permeabilizaci - dulezité pro zabranéni|mesm ProductData Sheet

Catalog #1 Size: 420801/ 100l
‘Storage: This buffer soluton shoud be siored at room temparature (RT).

ztraty cytokind
doba fixace — dulezity parametr

pokud jsou bunky , prefixované®, cytokiny
nemusi reagovat s protilatkami




PROTOKOL

we not bleed?
o Lyzace erytrocytu

RBC Lysis Buffer ¥ BioLegend il

O P e r m e a b i | i Z a Ce http://parts.mit.edu/igem07/index.php/BerkiGEM2007Present 1
permeabilizacni pufr

o Fixace a permeabilizace v jednom kroku
BD Cytofix/Cytoperm™ & BD

NOTE 2: Because saponin-mediated cell permeabilization is a
reversible process, it is important to keep the cells in the
presence of saponin during intracellular cytokine staining.




Kity pro stanoveni IC

O Human: IL-1, IL-2, IL-3, IL-4, IL-6, IL-8, IL-
10, IL-11, IL-12, IL-13, IFN, TNF, GM-CSF,
GRO, IP-10, MCP-1, MCP-3, MIG, MIP-1,
RANTES

o Mouse: IL-2, IL-3, IL-4, IL-6, IL-10, IFN,
TNF, GM-CSF, MCP-1

o Rat: IL-4, IL-10, GM-CSF
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Alexa Fluor 488

Alexa Fluor 647

FITC

PE
PerCP
Cy5
PE-Cy5
PE-Cy5.5

Fluorochromy :

Kompenzace fluorescence / \

Prekryv spekter (spectral overlap)

[xcited singlet state

®—~-.._
ﬁ’ -

v

N
£ @ 'b\ Relaxed singlet state

.

Esyotation / \
f \ IEc'-‘|.‘i:l.::.-

é:: . Ground state 5 v
@ ®

FIGURE 6 Stokes Shift Introduction to Flow Cytometry, Rahman, 2006)

BD Fluorescence Spectrum Viewer A Multicolor Tool
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Excitacni a emisni spektra FITC a PE

http://www.bdbiosciences.com/research/multicolor/spectrum_viewer/index.jsp



o Izotypova kontrola

o odhaleni nespecifickych vazeb

Cells stained for intracellular IL-1 beta.
Human IL-1 beta/IL-1F2 Fluorescein MAb (Clone 8516), Mouse 1gG1

Relative Cell Number

0 10 10 0 0
L1

Yellow - isotype control alone
Blue - non-permeabilized cells

Red - permeabilized cells

http://www.rndsystems.com/cb_detail_objectname_SP99_TN_IntCytokineStaining.aspx

Relative Cell Number

w 10 10 0 0
L1

Blue - surface-blocked, non-permeabilized
cells

Red — surface blocked, permeabilized cells




Histograms
IL-4-stained cells (A)
IFN-y-stained cells (B)
Dot plots

population of cells
producing IFN-y and
almost no IL-4 (C)

population of cells
producing mostly IL-4 and
little IFN-y (D)

Current Protocols in Cytometry (2004)

APLIKACE FC

MEASUREMENT OF INTRACELLULAR INTERFERON
GAMMA AND INTERLEUKIN 4 IN T LYMPHOCYTES
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APLIKACE FC

TGFB1 inhibuje diferenciaci Th2
inhibici exprese GATA-3.

Leonid Gorelik, Patrick E. Fields, Richard A. Flavell. The Journal of Immunology, 2000, 165: 4773—-4777.

GATA-3 podporuje sekreci IL-4 a IL-5 v Th2
TGFB1 inhibuje mnozstvi bunék diferencovanych do Th2

fenotypu
C Rt D Media D ‘mwo-.—
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o
L4 IL-5 IL-4 PE

CD4* T cells (transgenic mice)
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