MODERNI METODY BIOLOGICKEHO VYZKUMU
(Specialni cvi€eni)

Oddéleni cytokinetiky
Oddéleni patofyziologie volnych radikalt
Oddéleni molekularni cytologie a cytometrie

Biofyzikalni ustav AV CR



TKANOVE (BUNECNE) KULTURY IN VITRO

zivo€isné, rostlinné, hmyzi, rybi atd.
ZivocisSné bunécné kultury (ziskané z riznych tkani napf. hlodavcu jako je
mys$, krysa, kfe€ek nebo opic, Clovéka)

PRIMARNI KULTURY - buriky ziskané pfimo z Zivogisnych tkani, kousek tkang,
nutna disociace (rozvolnéni) bunék a odstranéni nezadoucich €asti,
omezena doba kultivace, specifické pozadavky

BUNECNE LINIE - adaptované na dlouhodoby rast in vitro

diploidni - karyotyp identicky s zivoCiSnym druhem, z néhoz byly izolovany

vétSinou omezeny pocet pasazi, starnou a hynou (omezeny tzv. “life-span”)

heteroploidni - karyotyp a ¢asto i morfologie odlisSné, dlouhodoba kultivace

Udrzuji se tzv. pasazovanim - urcCity poCet bunék se po urcité dobe prenese do
cerstvého zivného prostredi

ADHERENTNI kultury - rostou pfichyceny k pevnému podkladu (kultivaéni
nadobky, mikronosice)

SUSPENZNI kultury - nevyzaduji podklad, rostou voln& v médiu



Hlavni komerc¢ni dodavatelé bunécnych linii

The American Type Culture Collection (ATCC)

The European Collection of Cell Cultures (ECACC)


http://www.atcc.com/
http://www.ecacc.org.uk/

ACC Cell Lines

Product Storage
Number Conditions
780 93112519
g human
ovary
epithelial
: Split sub-confluent cultures (70-80%) 1:3 t
3-6 x 10% cells/cm? using 0.25% trypsin or trypsm/EDTA 5% CO
RPMI 1640 + 2 mM L-Glutamine + 10% Fetal Bovine Ser
Not specified
s The A2780 human ovarian cancer cell line was established from
mor tissue from an untreated patient. Cells grow as a monolayer and in sus-

ne A2780 cis (ECACC catalog no. 93112517) and the adriamycin resistant cell
ne A2780 ADR (ECACC catalog no. 93112520).
Shipped on dry ice
780cis
human

ovary
epithelial
t Split sub-confluent cultures (70-80%) 1:5 to 1:20 i.e. seeding
at 1 x 10° to 1 x 10* cells‘cm? using 0.25% trypsin or trypsin/EDTA; 5% CO,; 37 °C.
ells will attach slowly after resuscitation and take up to 7 days to reach conflu-
ency. Recommendation: resuscitate cells in media without cisplatin. Add after

subculture of attached cells.
e RPMI 1640 + 2 mM L-Glutamine + 1 um cisplatinum + 10% Fetal
Bovine Serum (FBS) (cisplatinum only necessary every 2-3 passages).
Kar Modal no. 46
This cisplatin-resistant cell line has been developed by chronic expo-
sure of the parent cisplatin-sensitive A2780 cell line (ECACC catalog no.
93112519) to increasing concentrations of cisplatin. A2780cis is cross-resistant
to melphalan, adriamycin and irradiation. An increased ability to repair DNA
damage as well as cytogenetic abnormalities has been observed. In order to
retain resistance cisplatinum has to be added to the media every 2-3 passages.
In addition to this matched pair of drug-sensitive/resistant cell lines an adri-
amycin-resistant cell line, A2780adr (ECACC catalog no. 93112520), has been
isolated from the same parental line A2780.
Shipped on dry ice
A431 85090402
5 human
i skin
epithelial
Split sub-confluent cultures (70-80%) 1:3 to 1:6 i.e. seeding
at 2-4 x 10° cells/cm? using 0.25% trypsin or trypsin/EDTA; 5% CO,; 37 °C.
v EMEM (EBSS) + 2 mM L-Glutamine + 1% Non Essential Amino Acids
(NEAA) + 10% Fetal Bovine Serum (FBS).
Ka Hypertriploid
D Derived from an 85 year old female with epidermal carcinoma.
The cells carry large numbers of EGF binding sites and is an indicator cell for
anti-TGF binding.
Shipped on dry ice

Unit Size




KULTIVACE BUNEK

Specialni plastikové lahviéky, misky ruzné velikosti — sterilni
Kultivace v zivném médiu podle rastovych a metabolickych pozadavki
bunék v termostatu s fizenou atmosférou - 37° C, 95% vlhkost, 5% CO..
Nutna prisna sterilita!!!! - sterilni roztoky, plastik. nadobky, sklo, pipety atd.,
sterilizace autoklavem (120 °C), nebo horkym vzduchem (180 °C)

Prace ve sterilnim laminarnim boxu (typ BioHazard — laminarni proudéni
vzduchu, filtry -chrani i uzivatele - prace s nebezpeénymi viry apod.)

Zakladni medium je balancované chemické prostredi - zdroj pro energii a
biosyntezu.

Doplriky: a) nedefinované slozky - zvireci séra (hovézi, teleci, fetalni,
konské)

b) definované slozky (rustové faktory, hormony atd.) - specializované podle
typu bunék

Zivoéisna séra

nejdrazsi souCast meédia - ze zvirat z ekologicky malo poskozenych oblasti
vhodné definované nahrady sér

Antibiotika a antimykotika

penicilin + streptomycin, gentamicin (i proti mykoplazmatim)




Suspenzni bunky - po spocitani bunék se ¢ast supenze doplni ¢erstvym
kultivaCnim médiem

Adherentni (pfisedlé) burnky - uvolnéni od podkladu a rozvolnéni shluk
enzymy napr. trypsinem, spocCitani bunék, vyseti do Cerstvého média.
Nékteré bunky vyzaduji tzv. feeder layer - vrstvu bunék inaktivovanych
zarenim nebo chemicky slouzici jako podklad pro rust specifickych typu
bunék

Kultivace ve sterilnich plastikovych lahvickach se Sroubovacimi uzavery nebo
v miskach rtizné velikosti.

Velkokapacitni kultivace - na mikroCasticich ve velkych kontejnerech -
automaticka vyména media

Uchovavani bunék v hlubokozmrazeném stavu (-180 °C - mraznice, tekuty
dusik) ve specialnich ampulich a kontejnerech nékolik let. Nutné
kryoprotektivum (proti tvorbé krystaltl vody) - vétSinou dimetylsulfoxid nebo
glycerol. Zmrazovani je pomalé (fizené po 1 °C), rozmrazovani rychlé -
ponofeni ampuli do lazné 37 °C.



VYUZITIi BUNECNYCH KULTUR

Bunécné kultury se staly nastrojem pro detekci a objasfiovani mechanismu
ucinkd bunécénych regulatort a genu, které urcuji individualni aspekty
chovani bunék. Tato technologie umoznila pokrok ve virologii, somatické
bunééné genetice, endokrinologii, toxikologii, farmakologii, hematologii,
imunologii i ve vyzkumu karcinogeneze a stala se vyznamnym nastrojem
vyvojoveé biologie, komplexni tkafnové fyziologie a primyslové vyroby
specifickych bunéénych produktu.

Vyhody:

Ize sledovat ucinky rdznych faktord a mechanismy studovanych déju bez
nezadouci interakce s bunikami jinych typu nebo tkani, uéinku humoralnich
faktor( i celkového stavu organismu

|ze ziskat rozsahlé populace bunék shodnych vilastnosti a sledovat jejich
reakce v kontrolovatelnych podminkach

homogenita, reprodukovatelnost a mnozstvi materialu umoznuje studovat a
odhalovat zakladni mechanismy vybranych aspekti chovani téchto bunék

specifické bunééné kultury lze vyuzit k produkci a ziskavani mnozstvi
dalezitych biologickych latek (enzymy, hormony) - hybridomy

etické hledisko - systém omezuje vyuzivani laboratornich zvirat

Nevyhody:

umeély zjednodusSeny systém

poznatky nelze beze zbytku aplikovat na podminky in vivo



Bunky nezralé (nediferencované nebo Castecné diferencované)

» buriky kmenové (toti- nebo pluripotentni)

» buriky progenitorové

Jsou schopny sebeobnovy, mohou se dale délit a diferencovat do zralejSich stadii.

Charakteristické pro embryonalni stadium a v dospélém organismu pro nékteré
tkané (krevni tkan, stfevni a kozni epitel, zarodecné buriky).

Schopné kultivace a dozravani in vitro ve specifickych podminkach.

Bunky zralé - diferencované

Rozriznéné podle typu tkané se specifickymi vlastnostmi. Nejsou schopny se dale
délit, starnou a umiraji apoptézou (nervové, jaterni bunky apod.)

Schopné kultivace in vitro omezeny pocCet pasazi (diploidni stav) nebo se z nich
vytvareji heteroploidni permanentni linie.

Bunécné populace in vitro

Imortalizované nadorove linie

asynchronni - bunky se nachazeji v riznych fazich bunééného cyklu - pfirozeny
stav

synchronni - buriky jsou ve stejné fazi bunééného cyklu - uméle navozené ruznymi
chemickymi latkami, homogenni populace, stejné reakce

Vyuziti:

pfi vyzkumu déju vazanych na urcitou fazi bunécného cyklu

v praxi v nadoroveé terapii (IéCba cytostatiky)



KREVNI BUNKY

primarni - z krve nebo kostni dfené Clovéka a laboratornich zvifat

detekce jednotlivych typu a poétl na hemocytometru

kultivace progenitort in vitro - BFU-E, CFU-S, GM-CFU - vyzZaduji specifické
podminky a specifické rustové faktory (erytropetin, GM-CSF, IL-3 apod.)

Vyuziti pri transplantacich — namnozeni bunék

permanentni linie - z krve leukemickych pacientt nebo lab. zvirat

HL-60 - lidska promyelocytarni leukémie - promyelocyty schopné diferencovat in
vitro - bipotentni, deficientni v p53

kys. retinova (RA), DMSO - diferenciace do granulocytu

vit. D3., forbol ester (TPA), butyrat - diferenciace do monocytu-makrofagu

Vhodny model pro

» studium regulace proliferace, diferenciace a apoptézy myeloidnich bunék

» studium pfiCin leukemickych poruch

> studiﬁ ucinkd kyseliny arachidonové (AA), eikosanoidu a cytokind (TGF-‘
TNF



Pri diferenciaci

se méni morfologie bunék (mikroskopicka detekce na preparatech

z cytocentrifugy)

stoupa aktivita specifickych enzymu (napf.nespecifické esterazy)

stoupa exprese specif. povrchovych antigend (CD11b, CD 14) - FCM
vznika schopnost fagocytdézy a produkce kyslikovych radikalt (méreni
redukce NBT nebo chemiluminiscencné)

U937 - promonocytarni leukémie - promonocyty schopné diferencovat do
monocytl po RA, DMSO, TPA, mutovany p53

ML 1 - lidska myeloidni leukémie - normalni (wild type) p53




EPITELIALNI BUNKY

z adenokarcinomu kolonu - linie HT29, CaCO2, HCT115 - nadorové bunky ,

p» FHC —fetalni strevo — nenadorove. Schopnost diferencovat in vitro po
pusobeni butyratu sodného (NaBt):

» rust aktivity alkalické fosfatazy

» morfologické zmény doprovazené polymerizaci F-aktinu

» vySeni exprese adhezivnich molekul - E-kadherinu

Vhodny model

» pro studium regulace prolif., dif. a apoptdzy epitelu stfeva a mechanismu
vzniku nadoru kolonu

» pro studium ucinkd nenasyc. MK a cytokinu

Pro ekotoxikologické studie jsou vhodné

» bunky z klze - keratinocyty - linie HaCaT - normalni bufiky s aktivnim
metabolismem AA a citlivé k pusobeni cytokinu

» jaterni bunky: primarni hepatocyty (krysi), linie nadorovych bunék
hepatomu (lidského nebo hlodavcu), krysi jaterni fibroblasty

» geneticky modifikované bunécéné linie:

pro detekci dioxinové aktivity (H4lIELuc)

pro detekci estrogenni aktivity (MCF-7, MVLN) studovanych latek

Vneseny gen s luciferazou - intenzita odrazi aktivaci prislusnych
vnitrobunéénych receptort (AhR nebo ER) a je detekovana na luminometru




VYBAVENI|I LABORATORE PRO KULTIVACE BUNEK

» Sterilni prostredi — specialni plastik, sklo, pipety
(sklenéné, automatické -ruzné objemy

autoklav, horkovzdusna sterilizace (130 oC)

» Klimatizace, UV svétlo

» Destilacni pristroj na supercistou vodu

» Laminarni box (Biohazard) — laminarni proudéni vzduchu,
filtry — sterilni prostredi pro praci, ochrana pfi praci
» Inkubator — 37 oC, 5% CO2, 95% vihkost

» Pocitac€ castic (bun€k)

» Inverzni mikroskop

» Centrifugy



» ELISA reader

» Cytocentrifuga

» Fluorescencni mikroskop

» Vysokoobratkova chlazena centrifuga (vymenné rotory)
» Prutokovy cytometr (FACSCalibur, Beckton Dickinson)
lasery, 4 fluorescence, sortovaci modul

stanoveni nékolika parametru sou€asné u rozsahlych
bunécnych populaci

» Fluostar — multifunkCni pristroj — spektrofotometr, fluorimetr,
chemiluminometr

» Zarizeni pro molekularni biologii

» Vykonna vypocetni technika



MEDIA

Rada druhti podle typu bunék (Eaglovo, Dulbecco, RPMI-1640), dodavaiji se
kompletni tekuta, koncentraty, praskova - skladovani 40 C.

Nutna kvalitni apyrogenni voda o vodivosti 0,2-0-1 . a chemikalie nejvyssi Cistoty.
Nutna sterilizace pfres filtr 0,2 .1

Zakladni slozky:

Glukéza (nebo galaktéza) a glutamin - zdroj energie a uhliku

Aminokyseliny - zdroj energie a dusiku

Vitaminy - kofaktory pro enzymatickeé reakce

Lipidy - esencialni mastné kyseliny, cholesterol, etanolamin apod.
Anorganické soli - zajiStuji osmolalitu, tlumi aciditu, nutricni faktor

Pufraéni solné smési - Earllv roztok (fyziolog. roztok s vysokym obsahem
NaHCOZ3) - kultivace v fizené atmosfére s regulovanym obsahem 5% CO2
zabranuje rozpadu a alkalizaci média.

Pozadované pH vétSinou 7,2 - 7,4 - uprava HCl a NaOH

Otevieny systém - Petriho misky nebo lahvi€ky s povolenym uzavéren
Opticka kontrola - indikator fenolova Cerven

Organické pufracni systemy - HEPES 20mM




ll Culture Media

assic Media: Media Formulations

1-1640 Medium

R 0883 R 1145 R 8758
mponent [1x] g/L [10x] g/L [1x] g/L

DRGANIC SALTS
lcium Nitrate ® 4H,0 0.1 1.0 ; 0.1 0.1
lagnesium Sulfate (anhydrous) 0.04884 0.04884 i 0.04884
fassium Chloride ] 4.0 i 0.4 0.4
odium Bicarbonate ] , — 2.0
dium Chloride / ; 6.0 6.0
odium Phosphate Dibasic (anhydrous) ; : ; 0.8 0.8
IMINO ACIDS
Arginine ; : ' 0.2 0.2
-Asparagine (anhydrous) ; " : 0.05 0.05
-Aspartic Acid \ i i 0.02 0.02
-Cystine » 2HCI . 0.0652
-Glutamic Acid ; 4 0.02 0.02
1-Glutamine ; 0.3 03
slycine : . 0.01 0.01
Histidine 3 0.015 0.015
lydroxy-L-Proline | k : 0.02 0.02
-soleucine ; g : 0.05 0.05
-Leucine i X : 0.05 0.05
-Lysine * HCI | ! ! 0.04 0.04
-Methionine 0.015 ; 0.015 0.015
|-Phenylalanine 0.015 A 0.015 0.015
~Proline 0.02 b 0.02 0.02 0.02
|-Serine 0.03 i 0.03 0.03 0.03
L-Threonine 0.02 i 0.02 0.02 0.02
L-Tryptophan 0.005 0.05 0.005 0.005 0.005
L-Tyrosine * 2Na » 2H,0 0.02883 0.2883 0.02883 0.02883 0.02883
|-Valine 0.02 0.2 0.02 0.02 0.02
IVITAMINS
D-Biotin 0.0002 0.002 0.0002 0.0002 0.0002
Choline Chloride 0.003 0.003 0.003 0.003 0.003
“Folic Acid 0.001 — 0.001 0.001 0.001
myo-Inositol 0.035 0,35 0.035 0.035 0.035
‘Niacinamide 0.001 0.01 0.001 0.001 0.001
p-Amino Benzoic Acid 0.001 0.01 0.001 0.001 0.001
‘p-Pantothenic Acid (hemicalcium) 0.00025 0.0025 0.00025 0.00025 0.00025
Pyridoxine ® HCI 0.001 0.01 0.001 0.001 0.001
Riboflavin 0.0002 0.002 0.0002 0.0002 0.0002
Thiamine » HCI 0.001 0.01 0.001 0.001 0.001
Vitamin B, 0.000005 0.00005 0.000005 0.000005 0.000005
OTHER
D-Glucose 2.0 20.0 2.0 2.0
Glutathione (reduced) 0.001 0.01 0.001 0.001
Phenol Red » Na 0.0053 0.053 0.0053 0.0053
ADD
L-Glutamine 0.3 0.3 at 1x
Sodium Bicarbonate — 2.0 at 1x




Cell Culture Media

Classic Media: Media Formulations

Dulbecco’s Modified Eagle’s Medium (DME)

D 5671 D 5796
Component [1x] g/L [1x] g/L

INORGANIC SALTS

Calcium Chloride ¢ 2H,0 0.265 0.265 0.265
Ferric Nitrate ® 9H,0 0.0001 0.0001 0.0001
Magnesium Sulfate (anhydrous) 0.09767 0.09767 0.09767
Potassium Chloride ! 0.4 0.4 0.4
Sodium Bicarbonate — 3 —
Sodium Chloride . 6.4 6.4 6.4
Sodium Phosphate Monobasic (anhydrous) 0.109 0.109 0.109
AMINO ACIDS

L-Arginine » HCI 0.084 0.084 0.084
L-Cystine ® 2HC| 0.0626 0.0626 0.0626
L-Glutamine 0.584 — 0.584
Glycine 0.03 0.03 0.03
L-Histidine ® HC| » H,0 0.042 0.042 0.042
L-Isoleucine 0.105 0.105 0.105
L-Leucine 0.105 0.105 0.105
L-Lysine ® HCI 0.146 0.146 0.146
L-Methionine 0.03 0.03 0.03
L-Phenylalanine 0.066 0.066 0.066
L-Serine 0.042 0.042 0.042
L-Threonine 0.095 0.095 0.095
L-Tryptophan 0.016 0.016 0.016
L-Tyrosine ® 2Na * 2H,0 0.10379 0.10379 0.10379
L-Valine 0.094 0.094 0.094
VITAMINS

Choline Chloride 0.004 0.004
Folic Acid 0.004 0.004
myo-Inositol 0.0072 0.0072
Niacinamide 0.004 0.004
D-Pantothenic Acid (hemicalcium) 0.004 0.004
Pyridoxal » HCI 0.004 0.004
Pyridoxine = HCI - =
Riboflavin 0.0004 0.0004
Thiamine & HCI 0.004 0.004
OTHER

D-Glucose 1.0 4.5
Phenol Red » Na 0.0159

Pyruvic Acid * Na 0.11

ADD

L-Glutamine

Sodium Bicarbonate

Sodium Phosphate




nejCastéji pouzivané fetalni bovinni sérum

Animal Sera

Product Testing for Fetal Bovine Sera

SOURCE

bovine

COUNTRY

STERILITY

PERFORMANCE

CLONING ASSAY

VIRUS (raw material)

MYCOPLASMA

BACTERIOPHAGE

ENDOTOXIN (EU/mI)
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ELECTROPHORECTIC PATTERN
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N/A

N/A

HORMONE TESTING

Report result

Report result

Report result

pH at RT

6.7-8.0

6.7-8.0

6.7-8.0 6.7-8.0

OSMOLALITY (mOsm/Kg H,0)

260-340 260-340

260-340

260-340 260-340

260-340

CHEMICAL ANALYSIS

v N/A

v

v N/A

v — Indicates testing is performed and product meets specification.
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Prutokova
(flow) cytometrie:

jedna z hlavnich
pouzivanych
metodologii

lnbor.nl:o.rq
ytokinctics

Institute of Biophysics, Brno
Academy of Sciences

Czech Republic






DETEKCE PROLIFERACNI AKTIVITY BUNEK

Rust bunék

poCty bunék (Burkerova komurka, Coulter Counter) v ¢asovych intervalech od
vyseti urCitého poctu - ristové krivky

spektrofotometrické stanoveni celkovych proteint - Amido black

doba zdvojeni populace (doubling time),

generacni doba (trvani bunécného cyklu)

Metabolicky aktivni cast populace

izotopoveé metody - stanoveni podilu populace syntetizujici DNA - inkorporace 3H-
tymidinu do DNA - detekce hladiny radioaktivity autoradiograficky nebo scintilacné —
detektor [areni

spektofotometrické metody - inkorporace bromdeoxyuridinu - detekce pomoci
navazane protilatky - ELISA reader nebo prutokova cytometrie (FCM)

metoda redukce MTT na formazan - zalozeno na aktivité mitochondrii

Stanoveni mitotického indexu
mikroskopické stanoveni podilu bunék v mitéze na fezech z tkani €i bunécnych
preparatech




Detekce poctu bunék v jednotlivych fazich bunécného cyklu
Flow cytometrie - procento bunék v G0/G1, S a G2/M fazi
Stanoveni délky fazi bunécného cyklu - autoradiografické metody, BrDU

Testy cytotoxicity
MTT test
Stanoveni viability - vitalni barveni trypanovou modfi nebo eosinem

Detekce apoptdzy/nekrozy

Morfologicky —svételny mikroskop

Fluorescencni mikroskop

Flow cytometrie (AnnexinV, TUNEL, subG0/G1 populace)
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» Na pocatku stoji pracovni hypotéza, kterou overujeme
» Dulezité jsou Casové a koncentraéni zavislosti (dose-response)

» Studium pusobeni jednotlivych faktord nebo jejich kombinaci
(multivariaCni analyzy)

» Souvislost proliferace, diferenciace a apoptdézy na bunécné urovni

» Po stanoveni zakladnich cytokinetickych dat studium detailngjSich
mechanismu ucéinkd na subbunécéné a molekularni urovni

» Experimenty se opakuji nezavisle nejméné 3x (v pripadé nejasnosti i
vicekrat) a v mnoha pripadech zahrnuji jesté paralelni méreni, ktera
upfesnuji ziskanou hodnotu.

» Vysledky jsou vzdy statisticky zhodnoceny a je urCena vyznamnost
rozdild.

» Vysledky jsou prezentovany formou tabulek, grafl nebo reprezentativnich
obrazku ci fotografii.



Priklady vysledku s vyuzitim
bunécnych linii
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Rustové krivky
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Figure 1. Effect of NaBt (5 mM) on growth of HT-29 and FHC cells
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(starting densityx10°/ml). The values are means *SEM of three
independent experiments.
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Figure 3. Growth of HS578T (A) and U937 (B) cells cultivated in the absence (diamonds)
or in the presence of 50 pmol/l PIROX (squares), 25 pmol/l NDGA (circles) or 50 pmol/1
ESCUL (triangles). The solid lines and solid symbols represent nonirradiated cells. The
dashed lines and open symbols represent cells irradiated with 5 Gy. The data are means
+ S.E.M. for three independent experiments performed in triplicates.
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FIGURE 5. Number of cells and proportion of cells in cell cycle phases as influenced by combined all-
trans-retinoic acid (ATRA) and proadifen (PRO) during the experimental 24- to 96-h period. The points
represent the means of 3-8 independent experiments supplied with standard errors (error bars).
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Fig. 4. Jun proteins and lipoxygenase inhibitors slow down proliferation of BM2 cells. The same number of BM2,
BM2vJUN and BM2cJUN cells was seeded and treated with zinc chloride (1.5 x 10™#M). Four hours later,
lipoxygenase inhibitors MK886, ETYA, NDGA and esculetin (Esc) (5 .M) were added to cultivation media for
indicated time. Total cell number was determined using cell counter. Columns represent the average values from
three to six independent experiments. Error bars indicate standard deviations.
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FIGURE 1. Dose-response profiles of the individual cell parameters based on concentration of all-
trans-retinoic acid (ATRA) and proadifen (PRO) as independent variables. The points represent the
means of 3-10 independent experiments supplied with standard errors (error bars). NBT = nitroblue
tetrazolium.




NBT test
(in % of control)
(in % of control)

Number of apoptotic cells

120 1
4

100

x G

40 -

Viability of cells
(in % of control)

1,
=
o &
— =
S ©
O
G
)
< 2
g X
= e
=

20 4
H Fr—rrresr——rrrrer—rrrivm 0+
0.00 0.01 0.10 1.00 0.00 0.01 0.10 ‘1.00

Concentration of ATRA (uM) . Concentration of ATRA (uM)
(Loggscale) | (Log, scale)

—=O—— PRO: 10 pM —{F— PRO: 15 uM

FIGURE 2. The effect of all-trans-retinoic acid (ATRA) and proadifen (PRO) on the studied cell param-
eters expressed-as model predictions (/ines) supplied with experimental points representing the means
of 3—10 independent experiments. NBT = nitroblue tetrazolium.




Figure 1. Effects of various doses of
PIROX (squares), NDGA (circles), or
ESCUL (triangles) on 3H-thymidine in-
corporation (% of nontreated control) in
HS578T and U937 cells after 24 h (open
symbols) or 72 h (solid symbols) cultiva-
tion. The data are means + S.E.M. for
3-4 independent experiments performed
in six parallels.
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Fig. 1. Esculetin and NDGA negatively regulate growth of BM2 cells. The cells were cultivated in the presence of
lipoxygenase inhibitors or ethanol solvent in indicated concentrations for 3 days. Total cell number in each sample
was determined using cell counter. The curves represent the average numbers from three independent experiments.
Error bars indicate standard deviations. BM2 cells treated with the amount of ethanol solvent corresponding to
40 pM concentration of inhibitor were used as a reference sample.
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Figure 4. *H-thymidine incorporation (% of nontreated control) in HS578T and U937
cells subjected to different treatment. The nonirradiated cells or cells irradiated with 1 or
5 Gy were cultivated in the presence of 25 ymol/1 NDGA, 25 umol/l ESCUL (inserts 3 a,
b) or 50 pmol/1 ESCUL or without the agents (- — —) for 72 h. Data are means + S.E.M.
for three independent experiments performed in six parallels. * p < 0.05: ** p < 0.01

significance of the interactive component
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Figure 1. Growth and viability of HT-29 cells after 120-hour-treatment with
TNF-a. P<0.05 versus untreated control; (*) Tukey or (+) LSD test.
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Fig. 2. Time- and dose-response effects on the survival of A2780 and A2780cis cancer cell lines. The effects after 72 h exposure to cisplatin or LA-12 in a
concentration range between 0.3 uM and 256 uM were determined by MTT assay. The calculated drug concentrations inhibiting metabolic activity of cells by
50% (ICso) and 90% (ICy) are displayed for both derivatives. The results are expressed as mean =+ standard deviations (S.D.) of at least three independent
experiments; all concentrations were tested in three replicates.
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Figure 2. Representative results of flow cytometric analysis of the cell cycles of U937
and HS578T cell lines after 24 h of cultivation. Cells were treated with 25 pmol/l NDGA,
50 pmol/1 ESCUL, or irradiated with 5 Gy.
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Fig. 5. The effects of lipoxygenase inhibitors on cell cycle of BM2 cells expressing v-jun or c-jun. BM2, BM2vJUN
and BM2cJUN cells were treated with zinc chloride and lipoxygenase inhibitors (5 M) or ethanol solvent (EtOH)
for 1 day. Harvested cells were fixed and stained with propidium iodide. DNA content in individual cells was
determined by flow cytometry. The bars represent the average values from three independent experiments. Error
bars indicate standard deviations.




A G0/G1 ®mS OG2M

<)
S
4
o
ol
-
2
E
@
]
9
o
Y
o

0O 085 5§ 10 15 30
concentration of TNF-a (ng/ml)

Figure 2. Cell cycle of HT-29 cells after 96-hour-treatment with TNF-a. (*)
P<0.05 versus untreated control for Tukey test.
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Fig. 2. Representative DNA content analyses (n = 3) for HL-60 cells treated with DMSO or ATRA, and TNF-a. Cells were stained and analyzed as described
in Materials and Methods. y-axis. counts; x—axis, PI staining. Gates denote subdiploid fraction.
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Fig. 8. Western blot analyses of (a) PARP (upper panel) and (b) p53 (middle panel) protein levels in A2780 (left panel) and A2780cis cells (right panel). The
cells were not exposed (untreated controls) or exposed to ICs or ICq, concentrations of cisplatin or LA-12 and harvested at 24 h, 48 h, and 72 h of sustained drug
treatment. One representative experiment of at least three is presented. Table (c) contains values of p53 expression quantified by densitometry (mean + S.D. of
at least three independent experiments). The symbols (*) denote significant difference (p < 0.05) from untreated control; (#) denote significant difference
(p < 0.05) between equitoxic cisplatin and LA-12 effects. Equal loading is documented by detection of (d) B-actin (bottom panel).
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