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Zavedené modely a vybrané metodické moznosti (v kooperaci)

Modely

Studované parametry a metodické pristupy

Buiiky in vitro
Rada buné&énych linii in vitro odvozené od riiznych typti nddorovich
i nenadorovych tkani, mezi nimi zejména.:
krvetvorné (HL-60, U937, lidské promelocytarni linie)
stievni epitel (linie lidského adenokarcinomu kolonu HT-29,
embryonalni linie FHC)
jaterni tkan (mysi Hepa 1, nadorové krysi bunky WB-F344)

Fagocyty a lymfocyty:
* izolované z krve mysi a zdravych lidskych dobrovolniki
* bunécéna linie mysich peritoneilnich makrofagi RAW 264

Studie in vivo
Laboratorni mySi kmenti CBA, C57B1, nebo jejich kiiZenci
(event. lab. potkani)

* zmeny krvetvorby- mysi s krvetvorbou normalni nebo
utlumenou ionizujicim zéfenim ¢i aplikaci cytostatika podavany
testované substance

* nadorovy rust- u my$i s experimentalné implantovanym
nadorem sledovany efekty 1é€by testovanymi substancemi
na nadorovy rast

* zanetlivy/septicky model- mysime intraperitonealné podavéan endotoxin
(10 mg/kg) rozpustény ve fyziologickém roztoku. Soucasné nebo
nasledné mohou byt podavany také studované latky event. lipidové
emulze apod.

UROVEN BUNECNA

Oxidacni a antioxida¢ni vlastnosti emulzi, zmény spekter bunéénych
lipidd a mastnych kyselin (HPLC, plynova chromatografie)

Produkce superoxidového aniontu, peroxidu vodiku, hydroxylového
radikalu, oxidu dusnatého a piisobeni na PUFA, lipidy a buiky
(luminometrie, fotometrie, elektrochemie)

UROVEN MOLEKULARNI{ A BUNECNA

EXxprese bunécnych receptord, exprese a aktivita specifickych kinaz
(ERK, JNK atd.) a transkripénich faktorti (PPAR, NFKB..), exprese genti
a proteinti zapojenych v regulaci bunééného cyklu (p21, cykliny, CDK
atd.), apoptdzy (proteiny Bcl2 rodiny atd.) a buné¢né adheze (FAK, E-
catherin, integriny atd.) - detekce pomoci elektroforetickych metod,
Western blottingu, PCR, fluorimetrie, multiparametrické flow
cytometrie.

UROVEN bunéénych POPULACI A TKANI

Zmény cytokinetiky (proliferace, diferenciace, apoptoza) a oxidativniho
metabolismu (flow cytometrie, fluorimetrie, fluorescenéni mikroskopie)
Extra- a intracelularni tvorba reaktivnich metabolitd kysliku a dusiku
burikami, peroxidace lipida (luminometrie, flow cytometrie, fotometrie,
Western blotting)

Akumulace triacylglyceroli v cytoplasmé bun€k ovlivnénych riznymi

slozkami lipidovych emulzi, fluidita membran (HPLC, plynovd
chromatografie, fluorimetrie)

Komplexni analyza krvetvorby pokusnych mysi - stanoveni pocti

jednotlivych typt bun¢k v periferni krvi a krvetvornych organech,
vyhodnoceni stavu poolu progenitorovych bunék pro granulocyty,

makrofagy ( GM-CFC ) a erytrocyty ( BFU- E).

Podrobnéji Doc. J. Hofmanové



bunecne linie
(tkanove kultury)
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Bunécné linie
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Alterations in gene expression

Effects on extracellular matrix

Regression of carcinomatosis in vivo
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znaéeni

A2780

Bunky epitelialniho puvodu

Lokalizace

ovarium

Organismus

¢lovék

Patologie

karcinom, Pt - citlivé

A2780cis

ovarium

¢loveék

karcinom, Pt - rezistentni

A549

plice

¢loveék

karcinom

BEAS-2B

plice

¢loveék

tranformované virem

CaCo2

kolon

¢loveék

adenokarcinom

CCL-64

plice

norek
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¢lovék

karcinom, Pt- citlivé
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plice
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COR-L23/CP3
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COR-L23R
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FHC
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embryonalni

HA4llIELuc

jatra

krysa
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Oznacdeni

HaCaT

Bunky epitelialniho puvodu

Lokalizace

epidermis

Organismus

¢loveék

Patologie

normalni

HelLa

cervix

¢loveék

karcinom

Hepal
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karcinom
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HT-29
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¢loveék

adenokarcinom

HT115

kolon

¢lovek

adenokarcinom

HUVEC

endotel

¢lovék

embryonalni

LEP

plice

¢loveék

embryondlni (fibroblasty)

MCF-7

prs

¢lovék

adenokarcinom

MDA-MB-231

prs

¢loveék

adenokarcinom

MDCK

ledvina

pes

normalni

MVLN

prs

¢loveék

adenokarcinom

SKOV-3

ovarium

¢lovék

adenokarcinom, Pt — primarné
rezistentni

T47D

prs

¢loveék

karcinom

WB-F344

jatra

krysa

normalni




Bunky mezenchymalniho puvodu




Nazev metody, stanovované molekuly Princip, funkce, parametr Legenda
DAPI staining Studium morfologickych zmén bunécného jadra apoptotickych bunék FM
Annexin V - FITC + propidium jodid

(PN Externalizovany fosfatidylserin apop. bunék + zachovana semipermeabilita (detekce rané apoptdzy) FACS, FM
TUNEL + PI Prukaz specifické fragmentace DNA (DNA zlomU - nickll — ss DNA breaks) FACS, FM
SubGO0/G1 peak v distribuci

bunééného cyklu Barveni bunécné DNA propidium jodidem s extrakci nizkomolekularni DNA citratovym pufrem FACS

Pl - Hoechst double - stain Rozdé&leni buné&k na mrtvé/zivé, podle morfologie jadra identifikace apoptotickych bunék FM

DNA Zebfik Priikaz fragmentace DNA na 180 bp fragmenty (tzv. ladder) ELFO
Kaspaza1,3,7,8,9 Detekce exprese specifickych proteaz WB
Caspase assay (c-3, -6, -8, -9 subs.) Dukaz aktivity specifickych proteaz stépenim specifické sekvence na fluorescenéni substrat FM
cytokeratin 18 - protilatka M30 Neoepitop vytvoreny Stépenim cytokeratinu kaspazou FACS,
Lamin B Degradace Laminu B kaspazami WB
PARP Detekce Stépeni proteinu PARP WB
JC-1, TMRE, DiOC6, MitoTracker

Red, Rh 123 Detekce zmén mitochondrialniho potencialu AYm FACS
Hoechst + propidium jodid (PI) Detekce apoptickych, nekrotickych a sekundarné nekrotickych bunék (detekce i pozdni apoptdzy) FM
F-aktin Detekce intenzity polymerizace a depolymerizace aktinu (pomoci konjugatu faloidin-FITC) FCM, FM
Intracelularni pH Priikaz poklesu intracelularniho pH vici fyziol. hodnoté nutného k aktivaci enzymu DNA-azy

Izolace cytochromu c z cytos. frakce | Wyliti Cyt. C z mitochondrii do cytosolu a formovani komplexu s Apaf-1 a procasp-9 vytvari apoptosom WB
OxPhos Complex IV subunit Il Studium funkce mitochondrii wWB




Proteiny a molekuly spojené s procesem apoptozy

v metody, stanovované molekuly Princip, funkce, parametr

Bad, Bag-1, Bak, Bax, Bcl-2, Bcl-X, Bcl-
XL, Bid, Mcl-1 Bcl-2 rodina - regulatory pribéhu apoptézy

c-FLIP Inhibitor kaspazy 8 -

c-IAP1, XIAP Rodina inhibitor kaspaz -

Hydroethidin, 2°,7°
dichlorofluoresceindiacetat Stanoveni respiracniho vzplanuti a produkce ROS provazejici apoptézu

D|hydrorhodam|n 123 Stanoveni respiraéniho vzplanuti a produkce ROS provazejici apoptézu FACS

Luugenm Stanoveni respiraéniho vzplanuti a produkce ROS provazejici apoptézu




Metody stanoveni urovné proliferace, cytotoxicity, viability

Princip, funkce, parametr

Poditani bunék Pocdita€ ¢astic zalozeny na principu konduktivity

Dye exclusion assay - eosin, trypanova
modF Barveni mrtvych bunék s permeabilizovanou membranou

Dye exclusion assay - propidium jodid Barveni mrtvych bunék s permeabilizovanou membranou

Stanoveni relativniho mnoZstvi bunék metabolizujicich tetrazolove soli MTT, WST-1 na formazanove
produkty

Nazev metody, stanovované molekuly Legenda

Coulter
counter

SM
FACS

MTT, WST-1
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CyQuant Kit (Molecular Probes) pro zna¢eni DNA specialni fluorescenéni barvou - proliferaéni assay

PCNA Marker proliferace - podjednotka DNA-polymerazy 6 a €

Inkorporace BrdU Analog deoxyuridinu se inkorporuje béhem replikace DNA v proliferujich burikach

WB, SM
FACS, FM

Inkorporace 3H-thymidinu (izotopova
metoda) Triciem znaceny thymidin se inkorporuje do bunék béhem replikace DNA - scintilacni hodnoceni

Py,
®

0

Clonogenic assay Otreatované burky rostou v médiu nebo na agaru, sleduje se schopnost vytvaret kolonie bunék



Nazev metody, stanovované molekuly Princip, funkce, parametr Legenda

Barveni pomoci PI

(napf. Vindeluv roztok) Distribuce bunééné populace podle mnozstvi celkové bunééné DNA do jednotlivych faz bun. Cyklu FACS

Mouse anti-BrdU-FITC + PI Sledovani syntézy DNA na zakladé inkorporace BrdU do DNA proliferujicich bunék FACS

Pulse-chase BrdU labeling Sledovani prichodu bunék cyklem FACS
2t DOJene goiacrbunecnena

Nazev metody, stanovované molekuly Princip, funkce, parametr Legenda

cyklin A Rizeni S - G2 faze b. cyklu - asociuje s cdk 2 wB

cyklin D1 Rizeni pfechodu z faze G1 do S - asociuje s cdk 4 wB

cdk 2 activity assay Rizeni S - G2 faze b. cyklu - asociuje s cyklinem A RG

cdk 4 Rizeni pfechodu z faze G1 do S - asociuje s cyklinem D wB

pl5, 16 Rodina p16 - inhibujici kinazy cdk 4 a 6 WB

p21/wafl/cipl/sdil/picl Inhibitor cdk a DNA replikace, transaktivovany pomoci p53 WB

p27/kipl Inhibitor komplexu cyklin D-cdk 4, cyklin A-cdk 2 wWB

Topoizomeraza llo Replikacni faktor - marker pozdni S/G2/M faze b. cyklu WB

pRb Onkosupresor zastavujici ve fosforylované formeé b. cyklus v souvislosti s p21 WB

p53 Tumor supresorovy gen - "Guardian of the genome" - downstream reguluje p21/waf WB




Metody detekce diferencujicich se bunék

Princip, funkce, parametr
Znaky monocytarni diferenciace lidskych leukemickych bunék

Stanoveni aktivity a-naftyl acetat esterazy (difer. leukemickych bunék)

Nazev metody, stanovované molekuly Legenda

CD11b, CD14 FACS

0
<

Nespecifické esterazy
Fagocyticka aktivita FACS

NBT redukéni test

Znak monocytarni diferenciace leukem. bunék - pohlceni &astic konjug. s FITC

Se zvySujici se urovni diferenciace roste pocet reduk. formazanovych zrn
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Aktivita alkalické fosfatazy Znak diferenciace kolonovych bunék - disodna sul 4-nitrofenyl fosfatu

Stanoveni aktivity nespecifickych esteraz pomoci stépeni fluoresenéné sondy CFDA

Nespecifické esterazy (karboxyfluorescein diacetat) FACS

Intracelularni pH Stanoveni intracelularniho pH jako markru diferenciace bunék pomoci flourescenéni sondy SNARF-1 FACS

FITC znaceny faloidin

ﬂ
<

Polymerizace aktinu

Proteiny spojene s diferenciacibunek

Princip, funkce, parametr Legenda

Receptor all-trabs retinoic acid, indukujici diferenciaci leukemickych bunék w

Nazev metody, stanovované molekuly

RARa
RXRa

Receptor aktivovany 9-cis-retinovou kyselinou W

VDR Receptor vitaminu D, mnozstvi VDR moduluje rist a diferenciaci nadorovych bunék



Mezibunécna komunikace, anoikis, motilita bunék

Nazev metody, stanovované molekuly Princip, funkce, parametr

_ Nereceptorova tyrosin kinaza zapojena v pfenosu signalll z ECM -
Cadheriny Slozka desmosomu, nachazi se v komplexu s cateniny WB, FM

Slozka desmosomu, nachazi se v komplexu s cadheriny -

GJIC inhibition assay Testovani funkénosti GJIC pomoci luciferové Zluti

Wound healing assay Testovani motility bunék

Metabolismus kyseliny arachidonove

Nazev metody, stanovované molekuly Princip, funkce, parametr

cytopl. fosfolipaza A2 Odstépuje AA z membran
5- Iipooxygenéza Metabolizuje AA na leukotrieny -

Cyklooxygenaza 2 Metabolizuje AA na prostaglandiny, prostacykliny a tromboxany

HPLC
Uvolnéni AA 2 buné do media (VUVED




Nazev metody, stanovované molekuly Princip, funkce, parametr Legenda

Fas-L Ligand Fas-R - signal smrti wB

Fas-R (CD95) Receptor smrti - aktivovany navazanim Fas-L WB,FACS

FADD Adaptérova molekula - sou¢ast DISC komplexu wWB

Toso Inhibitor Fas indukované apopt6zy nachazejici se na povrchu T lymfocytl WB

TRAIL Ligand TRAIL-R - signal smrti wWB

TRAIL-R1,2 (DRS) Receptory smrti - aktivovany navazanim TRAIL-L WB,FACS

TRAIL-R3,4 (DcRs) Decoy receptory - vazou TRAIL, ale neaktivuji proces apoptozy WB,FACS

¢ (i 0 . L ¢ ' ' ¢

Nazev metody, stanovované molekuly Princip, funkce, parametr Legenda

Ras, N-Ras Mebranovy G-protein wB

ERK 1/2 Imunochemické stanoveni neaktivni a aktivni (fosforylované formy) wB

p38 Imunochemické stanoveni totalni (na fosforylaCnim stavu nezavislé) hladiny p38 WB

JNK/SAPK activity assay stanoveni aktivity analyzou fosforylace substratu (radioizotopova metoda) RG

Akt/PKB Serin/Threoninova protein kinaza, mize stimulovat Ras WB

pTyr Protilatka detekujici fosforylovany Tyrosin WB
Protilatka detekujici fosforylovany Serin WB

pSer




Signalni draha TGF[3

Nazev metody, stanovované molekuly Princip, funkce, parametr
TGF 1 Rastovy faktor we |

TGFBR I, 1 Receptor pro TGF 3 -

Smad 2, 4 Aktivace TGF R vede k translokaci téchto transkripénich faktort do jadra

Proteiny asociovane siAhR

Nazev metody, stanovované molekuly Princip, funkce, parametr

WB, RT-PCR EMSA
Ligand-dependentni transkripcni faktor,
Reporter gene assay for AhR Metoda stanoveni aktivity Ah R -

Stabilni transfekce mutantnich variant AhR a ARNT pomoci plazmidovych vektor(

WB, RT-
ARNT Jaderny partner receptoru AhR umoziiujici jeho vazbu na XRE element

WB, RT-
CYP1A1 Oxidaza se smiSenou funkci patfici do rodiny cytochromt P450 PCR




Proteiny spojene s hormonalni regulaci

Nazev metody, stanovované molekuly Princip, funkce, parametr

Reporter gene assay for ER Metoda stanoveni aktivity estrogennich receptort

Cathepsin D Endopeptidaza indukovana estrogeny

LRP/MVP Ribonukleoproteinové €astice ovlivnéné hladinou estrogent

WB
PPARYy Jaderny receptor pro hormony ovlivilovany MAPK WB

Transkripcni faktory a asociovane proteiny.

Nazev metody, stanovované molekuly Princip, funkce, parametr

Aktivator fady genu spojenych s hematopoezou, apoptézou atd. WB, EMSA

Po navazani heterodimerizacniho partnera Max pusobi jako TF WB
Onkosupresor podilici se na fizeni oprav DNA lézi
AP - 1 (Jun + Fos) Homo- ¢i heterodimerni transkripéni faktor WB, EMSA




Informativni
seznameni s FCM

(Jjedna z klicovych metod
vyzkumu in vitro:
Naznaceni moznosti !!!!)

Viz dale K. Soucek et al.— Moderni metody....




FACSCalibur

KONFOKALNi MIKROSKOP LEICA




The Flowcytometers — (short introduction)

- a sophisticated product family
equipped with the most advanced technologies available

Partec CCA Partec PAS



FACSCalibur BD - since 1974 BD has been the leading provider
-recent models of innovative technology in flow cytometry

High performance, high speed cell sorigly
FACSDiVa (Vantage)
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Flow sorting instfume
for the research laboratory

benchtop system capable of;both cellianalysis

and sorting fully imtegrated multiparameter. system,
wide range of research and clinical applications
ltthas combined: benchtop
easy-of-use

with the flexibility and performance
of high-end flow cytometers

BD LSR - the first 6-Color Benchtop
Research Flow Cytometer

Building on the easy-of-use standard set by the
FACSCalibur, the BD LSR offers

software instrument Control,

push button fluids,

and fine-adjust

sample flow-rate control



http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

COULTER EPICS
XL-MCL

Beckman Coulter
Instruments
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Institute of Biophysics, Brno
Academy of Sciences

Czech Republic




Definitions | _ _
histochemistry in

H Flow Cyiometrys flow

& Measuring properties of cells in flow

H Flow Sorting

¢ Sorting (separating) cells based on properties
measured 1n flow

¢ Also called Flunrescence-Actwated Cell
Surﬂng (FAC S)



BASICS of FLOW CYTOMETRY

Represent:

FLUIDS

e )
. "

g ELECTRONICS




Flow Cell - Mechanism
Flow Chamber

converted
1erdigital values

fluicl

Focused |aser a0 illurninzisel volurne

eanm and emit fluorescence

...need to have cells in suspension !!!

The speed of flowing cells
Optimum for immunophenotyping: 1000 cells/s
Optimum for DNA analysis: 200-300 cells/s

Purdue University Cytometry Laboratories



INTERACTION OF LIGHT WITH THE CELL

Fluorescence is emitted, and light scattered, in all directions.

NI LARGE ANEGLES EXTINCTION, l._,

INCIDENIFLEIGHIFB EAVI
CELL

THE AMOUNT OF FLUORESCENCE THEAMOUNT OF LIGHT SCATTERED
EMITTED MUSTFBE LESSHTHAN AlTSMALL ANGLES
THEAMOUNITFOE LIGHTTABSORBED]

AND

but is affected by other factors,
such as refractive index

TO THE AMOUNT(S) OF INTRINSIC AND/OR
EXTRINSIC FLUORESCENT MATERIAL(S)

IN OR ON A CELL



http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

How Forward Angle Light Scatter is collected

of forward scatter

of cells (or other particles)

Laser

FALS Sensor

When a laser light source is used

The amount of light scattered in the Forward direction G EHES]

in the forward scatter channel

Purdue University Cytometry



How 90 Degree (side) Light Scatter

IS collected

_ f side tt

shape

Optical homo genity
Laser

~ l
— . : I FALS Sensor
I
is detected

the amount of light scattered to the side

in the side or 90°
scatter channel

90LS Sensor

Purdue University Cytometry Laboratories


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

Optics - Light Scatter (Summary)

B Forward scatter tends to be more sensitive
to surtace properties of particles (e.g., cell
ruffling) than side scatter

can be used to distinguish from cells

B Side scatter tends to be more sensitive to
melusions within cells than torward scatter

can be used to distinguish cells from
cells


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm
http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld035.htm

Optics - Fluorescence Channels
(Definitions)
B The fluorescence emitted by each

fluorochrome 1s usually detected mn a unique
Fluorescence channel

B The specificity of detection 1s controlled by
the wavelength selectivity of optical filters
and mirrors



http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

Fluorescence Detectors

FALS Sensor

Fluorescence detector
(PMT3, PMT4 etc.)

Purdue University Cytometry Laboratories


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

Standard Long Pass Filters

. 520 nm Long Pass Filter
Light Source P Transmitted Light

~ >520 nm
\ Light

Standard Short Pass Filters

. 575 nm Short Pass Filter
Light Source P Transmitted Light

<575 nm Purdue Uni ity Cyt t
Light urdue University Cytometry

Laboratories



Optics - Filter Layout

B To simultaneously measure more than one
scatter or fluorescence from each cell, we
typically use multiple channels (multiple
detectors)



Optics - Detectors

B Two common detector types
¢ Photodiode

+ used for strong signals when saturation 1s a potential
problem (e.g., forward scatter detector)

¢ Photomultiplier tube (PMT)

+ more sensitive than photodiode but can be destroyed
by exposure to too much light




,,Rozmisténi* PVT
Example Channel Layout for Laser-basd

Flow Cytometry
-5
3
PMT

2 I Detectors
(photomultiplier tube

Dichroic
Filters

Flow cell

Bandpass
Filters

Laser

i

.........
fEEER

i

original from Purdue University Cytometry
Laboratories; modified by R.F. Murphy



Data Acquisition - Listmode

Event Paraml Param2 Param3 Param4

N SS FITC =
1 50 100 80 90
2 55 110 150 95
3 110 60 80 30

€ \ \L/ ‘ tobo oooo ry
«for particular “event” (cell) particular“parametef” nptokiner

...........
Czech Republic

© Karel Soucek 2000



The most frequently measured FCM parameters are

- DNA content and
- Immunophenotyping

DNATANAYSISE=IRTomatons:

[DETECTION OF;
* DNAploIdy.
* Cell cycle aistrputon

Usaiuliors
* 01agNoSIS and ' pPrognosis O cancer;
1€ effects o1 CytotoXIC and CyLos!

S

>N [atiC O
* fesearch — onthelevel of cell and mo Iec

aru
I Iog/

experimental and clinical o L)J Y.




Normal Cell Cycle

C-:'O
S DNA Analysis
645,

C

0 |

u
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t |

S GzM
200 T 400 (510]0) T 800 1000
2N AN Channel Number
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Purdue University Cytometry Laboratories



Acquisition and analysis

1IMPoriant:

» SAMPIe preparation and macnine adjustment
* GENSILY. Orrtne sampies (Lmult/mi)
* NUMBEF o1:cellsimeasured — minimum 10 000" (Without GeRrIS and
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Cell-Quest allows different types of data
presentation

250

| contour plot

200
200
200

dot plot

§.densit)./ plot

130
130
150

FSC-Height
FSic-Height
FSC-Height

100
100

histogram

Gﬁ?&?ﬁi‘t’ﬂ!

Institute of Biophysics, Brno
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ModFIT 3.0 software for cell cycle analysis

Date acquired: 21 -Feb-0

File: K24h

Source: K24h

Case: PATIENT ID

Analysis type: Manual analysis
Prep: Fresh/Frozen

DIPLOID: 100.00 %
Dip GO-G1: 37.68 % at 80.79
Dip G2-M: 19.67 % at 156.17
Dip S: 42.65 % G2/Gl: 1.93
Dip %CV: 427

Total S-Phase: 42_65 %

Extra Pop: %

Debris: 1.50 %
Agorepates: 0.07 %
Modeled Events: 19826
RCS: 1.147

o
16

Diploid B.AD.: 139 %

FL2-W-FI2-Width




ML 1/-/24h
subGOG1: 0%

GOG1: 38.54% ModFit

S: 33.84% Edit -> Confi
G2M: 27.62%

RSC - 1.98 psw- Omega

Trapezoid
A (Lichobé&znikovity)

Rectangle * 1 polynomial
(Obdelnikovy)

-

?U%GI(IFGT;?;:WMI‘ ML 1/Escul 40/24h ML 1/Escul 40/24h
GOG1: 27.05% subGOGL: 0% subGOGL: 0%
S- 54 .83% GOG1: 24.85% GOG1- 23.11%
G2M: 18.08% S5:53.44% S: 5807%
G2M: 21.71% G2M: 18.82%
gicha;:ﬁo:el _ RSC -2.430 RSC -2.112
Rectangle S phase model - S phase model -
Trapemid Polynomal




Cell cycle changes after various types of treatment

control

sodium butyrate * cycloheximide

(arrestin
G0/G1)

fluorouracil
(arrest in S-phase)

LA

esculetin
(changes
In S-phase)

1+

(arrestin G2/

S—

arachidonic acid
+ butyrate
(apoptosis)




Annexin V detection

No bindmg

Bindin 2

Annexin — x - axis

FITCIPI
Control

File K-ANXFITC/PI

uL 0.21
UR 21.39

70.17
LR 8.23

10 1w

) FLi+|' ghe cycloheximide

FITCIFI

File CHX_50/5h-ANX-FITC/PI

uL 1.42

UR 29.11

LL 58.43

LR 11.04
e

e

Molecular
L]



5-0rormo-2 - ceoxyuricdine (BrdU)

Halogenated precursor. ofi DNA:
. (S phase)
o Imunohistechemically detected’ (monoclonaliantibody).

e Continual BrdU staining — detection of;all proliferating cells —estimation of.proliferating

fraction
o Pulse staining — cell cycle Kinetics, duration of cell cycle phases (1G1, TS, TG2/M) and
potential doubling time (Tpot).
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nti-BrdJFITC
10 10°

1I:IIJ 1III‘}.i

Tweo-parametr]

Hacat/448h
G0G1:42.15%
S5:43.81%
G2M: 14.04%

GO0G1:27.57%
S:52.47%
G2M: 19.96%

nti-BrdJFITC
10 10°

10? m‘}.i

100 150 200 0 200 230

GO/GI - 45.57%
S - 1.45%
S(2) - 39.33%

G2/M - 11.81%

S - 47.94%

$(2) -1.93%
G2/M - 1.27%

esculetin 48h
(S-phase arrest)

control

Hacat/Escul/48h

Hacat/NDGA/48h
G0G1:30.14%
S5:53.10%
G2M:16.76%

nti-BrdJFITC
10 10°

1I:IIJ 1III‘}.i

G0/GI - 48.51%
S - 18.87%

S(2) - 17.53%
G2/M - 11.66%

NDGA 48h
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PREPARATION OF SAMPLES

. CELL CULTURES:

Suspense or adherent cells (trypsinisation neccessary)
Stalining in sUspension (optimal density10¢ cells /ml, single-cell suspension

neccessary!!l)

Possibilities for. DNA‘analysis:

o after.detergent treatment (Triton X; Nonidet) = cell'nuclel
o after fixation, . e. ethanol(Iong stering in 4 °C)

* flucrochromes binding te both BNA"and ' RNA'- Use of
RNase

Possibilities for other. type of analyses

Apropriate staining for simultaneous detection of expression of cell surface antigens or
intracellular molecules (cyclins, p53, p21, bcl-2....) , ROS etc. According to SPEC!ft

PROTOCOLS aboratory

ytokinetics

Institute of Biophysics, Brno
Academy of Sciences

Czech Republic



V ¥

PREPARATION OF SAMPLES

. TISSUES

« Adequate single-cell neccessary!!!
s Appropriate depend
on

the cell parameter measurediand tissue type.

Single-cells suspension ofiwhole cells'can be preparea
from:

o Fresh tiSSU€e - mechanical or, enzymatic disaggregation
necessary

s Eine-needle aspirates, bone marrow aspirates,
pleural, ascitic or. other fluids.

Cell'suspension can be , used for

Intact nuclei can be prepared from:

 fresh or frozen tissues

e paraffin-embedded tissues (debris removed by a sucrose Cln

step gradient) aboratory

ytokinectics



Light Scatter Gating

7 Side Scatter Projection
. 1 1 1 1 1 1 1 1 I_1
3 —
= —
Scale 1 Neutrophils 572 ===
Bl 1000 T 3 -=- §_=—_—.-
Bl 200 § y R e i ]
m o | S g g
B 40 % = Monocytes
m T |HEEE /
B T
o Lymph J
— 2 ymphocytes
1 1 1 1 1 1 1 1 1 1 ) 1 1 1 1
0] 200 400 600 800 1000

Side Scatter

Purdue University Cytometry Laboratories



Mitochondrial membrane potential

= valinomecin 100mk4 1h 001

g—

10l
n*

10°
10°

T T
i r
w = LL
— —
I L]
2 2
T : T
= T
il 1l
il il
1

JC-1 aggregates
1|'|"I 1|'|il ik
JC-1 aggregales
1|'|"I 1|'|il ik

LT T CA T ST LT T ST
Jio-1 monamers [FL1-H] JiC-1 onamers [FL1-H] NIH 3T3

Decreased Basal | E% 5 min
Nomal mitochondrial potential 3

(death cells)
JC-1
Merocyanine 540

- T
‘?{J 10 min ‘M 20 min

Gz;‘t‘:‘i.'iﬁi‘t’i’c‘!

Institute of Biophysics, B ; e

O Academ of Saences | s Wl
Mioclecular T T
J : L E e

Czech Republic
© Karel Soucek 2000
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Two-parametric analysis

of cell surface antigens
(HL-60 human leukemic cells
treated with agents of differentiation)

N
S COMbFITC



Oxidative Burst

- DCFH-DA
- DHR-123
- HE

GHREA

Ints
unts

107 102 10 10 <
DCFH-DA (FL1-H) DHR-123 (FL1- Hl
Name
K/72h+PMA

DMSO/72h+PMA

NaBT/72h+PMA
vit. D3/72h+PMA

‘ aboratory
vtokinetics o . o) Souiek 2000

In: tllu!e of nlophv I ., Brno
C:ech ﬁepubll:



Ca 2" influx

200 400 [ 01N 10000 1 400 10000

Tirne [ 102 .40 -] Time [102.40

lobol;nton
ptokinetics

Institute of Biophysics, Brno
Academy of Sciences Miolecular

Czech Republic
© Karel Soucek 2000



PARAMETERS MEASURED BY FLOWCYTOMETRY

(have not been mentioned)

PARAMETER MEASUREMENT METHOD AND PROBE IF USED

Intrinsic Structural Parameters

(no probe)

Cell'size Extinction or small'angle light scattering, electronic
impendance (DC)

Cell'SNAaPE..cveeeeereeneeranneennnss Pulse shape analysis

Cytoplasmatic granularity. [Large angle light scattering, electronic impendance

(AC)

(otherie.q., of.eosinophyl granules)...Polarized light scattering
- Pigment content (e.g., hemoglobin,  Absorption, fluorescence, multiangle scattering
photosynthetic pigments, porphyrins)
Protein flUOresCenCe. ...ceeuvernnese. Fluorescence
(tryptophan, tyrosine)

> N

Intrinsic Functional Parameter (no probe)

Redox state Fluorescence . _ _ labol;ntom
(endogenous pyridine and flavin nucleotidesy=vtekinetics

Institute of Biophysics, Brno
Academy of Sciences

Czech Republic


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

PARAMETERS MEASURED BY FLOWCYTOMETRY

PARAMETER MEASUREMENT METHOD AND PROBE IF USED

Extrinsic Structural Parameters

DNA content Fluorescence (e.q., propidium, DAPI)
DNADASE ratior eveeeveeeereneasnesnesnns Fluorescence (A-T and G-C preference dyes; e.g., Hoechst
33342 and chromomycinA, , cyanine/styryl dyes)

Nucleic acid sequence B e, Eluorescence (labeled oligonucleotides)

Chromatinistructure  # Fluorescence (fluorochromes after DNA denaturation)

RNA content v/

(single and double-stranded):............ .. Fluorescence (e.0., acridine orange, pyronin-Y; thiazole

orange) '

Total protein v Fluorescence (covalent or: 1onic bonded acid dyes)

BasSIC ProteIN..cceeeeeeeneerueeronnesannnsssns Fluorescence (acid dyes at high pH)

Antigens? Fluorescence (labeled antibodies), scattering (dye &

gold labels)

Lipids Fluorescence (e.g., Nile red)

Surface sugars (lectin binding sites) Fluorescence (labeled lectins) anomhw
OTHER PARAMETERS ytokinetics

Institute of Biophysics, Brno
Academy of Sciences
l Czech Republic


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

Extrinsic Structural Parameters

PARAMETER

Surface receptors r'd
Surface charge

rd

Membrane organization
Membrane fluidity or miCroviscosity

TUSION/EUTNOVET 2 e e evvesnsessssssssnssssss

Mebrane permeability......cooo ...

(dye/drug uptake/efflux)
Endocytosis 7

OXIdatiVe METaDOIISITY seeeevereeescrosssssssssnssenssses

Sulthydryl groups/ glutathione 7

DNA degradation (as in apoptosis).......
* Structuredness of cytoplasmic matrix
Cytoplasmic/mitochondrial membrane potential

“Membrane/bound® [Ca **]....ccceeviiviiniieinnnnn.

Cytoplasmic [Ca **]
Intracellular pH

C!!ﬁu'l‘i.’af.‘i‘t’a'c‘i

Institute of Biophysics, Brno
RAcademy of Sciences

Czech Republic

Do

MEASUREMENT METHOD AND PROBE IF USED

Fluorescence (labeled ligands)
Fluorescence (labeled polyionic molecules)

... Absorption or scattering (e.g., trypan blue)

Fluorescence (e.g., propidium, fluorescein diacetate (FDA)
Fluorescence (labeled long chain fatty acid derivates)
Fluorescence (e.9., merocyanine 540)

Fluorescence polarization (DPH)

... Fluorescence (e.g., Hoechst 33342, rhodamine 123,

cyanines, anthracyclines)

Fluorescence (e.0., labeled beads or bacteria)
Hluorescence (labeled ligands)

Hluorescence (e.9., NBD= phallacidin)

Absorption or: scattering (Chromogenic substrates)
Fluorescence (fluorogenic substrates)
Fluorescence (e.g., dichlorofluorescein)

Fluorescence (e.g., monochlorobimane)
Fluorescence (anti-BrUdR antibodies; dye mixtures; SBIP)
Fluorescence (' labeled nucleotides)

Fluorescence polarization (FDA)

Fluorescence (e.g., cyanines, oxonols, rhodamine 123)
Fluorescence ( chlortetracycline)

Fluorescence ratio (e.g., indo-1); fluorescence (e.g., fluo-3)

Fluorescence ratio (e.g., ABD, BCECF, SNAFL, SNARF)


http://www.cyto.purdue.edu/flowcyt/educate/theory/fluiopti/sld009.htm

Fluorescence Activated Bl
Cell Sorting extends FCM t

by using electrical

or mechanical means

to divert and collect

cells with

one or more characteristics
made on individual cell

Charged Plates

Single cells sorted
into test tubes

As a preparative technique

multiparametric analysis
enables improved resolution
of cell subpopulation

-
Fluorescence detector

# FALS Sensor

It is possible to
detect heterogenous
expression of analytes

Purdue University Cytometry Laboratories



Main Disadvantage

FLOW CYTOMETRY (FCM)

Main Advantages

N Special applications
eg. tissue analyses

Apart from this fact flowcytometry represents

INEXPENSIVE AND FAST METHOD.
basic information
large cellularpopulations:

CONMPLEXS CELLULART PROCESSES
Nirelativelyadvantageous propontion

naividual cell
large population

gualitative guantitative

WE ALWAYS RECOMMEND THE COMPARISON
WITH OTHER RELEVANT APPROACHES

G‘Jﬂi’aﬁi‘t’a’c‘i

Institute of Biophysics, Brno
Academy of Sciences

Czech Republic

USE CELL CULTURES IF POSSIBLE



