SPEKTROFOTOMETRIE / TURBIDIMETRIE /
FLUORIMETRIE / LUMINOMETRIE

STANOVENI ENZYMOVYCH AKTIVIT

- stanoveni hladin enzymui;

- sledovani genové exprese (reportéerovy gen);

- aktivace enzymu (napr. PLC v signalni transdukci)
- vizualizace proteinu a NA na gelech
IMUNOHISTOCHEMICKE BARVENI

- proteiny, nukleové kyseliny;

- barveni organel; morfologie bunék

DALSI INTRACELULARNI EFEKTY

- stanoveni koncentrace Ca?*, thiolovych skupin
(GSH, proteiny); membranovy potencial, pH;

- cytotoxicita / viabilita / proliferace / apoptéza
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Absorpcni spektrum: spektrum vnejsiho zareni je
ochuzeno o frekvence (vin. delky), které odpovidaji
rozdilim energii buzenych atomu (napfr. zluta barva
latky odpovida absorpcnimu pasu 435-480 nm, cervena
490-500 nm, modra 580-595 nm)

Energii molekuly Ize vyjadrit souctem energie
elektronové, energie vibracni a energie rotacni

(E = Eel + Evib + Erot):
- UV + VIS (absorpce - excitace valencnich elektronu),
event. absorpce a emise (luminiscence);

- IR absorpce - excitace rotac. a vibr. stavu molekuly IR
absorpcni spektrum);

- mikroviny - excitace rotac. stavu molekuly (mikrovinna
abs. spektra) a excitace neparovych elektronti v magn.
poli (paramagneticka resonancni spektra)

- radioviny - excitace atomovych jader (NMR spektra)
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R-Phycoarythrnin (pH 7)

Alaxa Fluor 647 (pH 7)

i Alexa Fluor 680 (pH 7)

DilC,s(3) (MaOH)
Rhodamine Rad-X (MeOH)
Alexa Fluor 6e0 (pH 7)

Alexa Fluor 546 (pH 7

Texas Red (pH 7)

YOYO-1 +« DNA (pH 7)
l'nrr;r'r-u‘.h'* Irtiodamine | '-_-1.'J|'_“_‘|H i
Alexa Fluor 594 (pH 7
BODIPY FL (MeOH)

Alexa Fluor 488 (pH 7
Fluoresceain (pH o)

BODIPY TR (MeOH)

BODIPY TMR (MaOH)
Carboxy SNARF-1 (pH 10)

FM 1-43 + Lipid

Fura-2 + Ca# (pH 7)

Indo-1 + Ca? (pH 7)

L-ascade Blua (pH 7)

MNBD (MeOH)

DAPI + DNA (pH 7}

Alexa Fluor 350 (pH 7)
Aminomeathyicoumarnn (MaQOH)
Lucifer yallow (pH 7)
Fropidium lodide + DNA (pH 7)
Dansylamide (MelOH)

- enzymoveé aktivity
(fluorogenni substrat
- histochemicka detekc
- koncentrace latek
(Ca?*, DNA, NH,-, SH-
= pH
- membranovy potenci
- fluidita membran
-derivatizace analyti
pro detekci v HPLC
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Biotransformacni
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(lipidni peroxidace)
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CYP1A1/1A2/1B1 (Ethyl-, Methyl-), CYP2B/3A (Pentyl-, Benzyl-)
spektrofluorimetricka detekce resorufinu (exc. 530-570, em. 585 nm)
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Alkylresorufins
(alkoxyphenoxazones)
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Luciferin
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CYP3A4 (detekce: spektrofotometrické stanoveni HCHO)

° “N-CHs O~ N\, -CH,
P450 E E"
— PEa—— . +( HCHO

(CH3),N CH, HyC-N CH,

Aminopyrine




Glutathion-S-transferazy (GST); spektrofotometricka detekce; rtiizna
substratova specifita jednotlivych isoenzymii; neselektivni substrat CDNB:

NO,

1-Chloro-2,4-dinitrobenzene




Chloramfenikolacetyltransferaza (CAT):
- separace 14C-chloramfenikolacetatu pomoci TLC;
- substrat znaceny BODIPY

B-Galaktosidaza (B-D-Gal) pomoci znaceného fluorogenniho
substratu:

- 4-methylumbelliferyl-3-D-Gal (360/449 nm, modry produkt);
- fluorescein-B-D-Gal (490/514 nm, zeleny produkt);

- resorufin-g-D-Gal (571/585 nm, Cerveny produkt)
Luciferaza: CL (luciferin + ATP)

Green Fluorescent Protein (GFP) - autofluorescence, pro stanoveni
hladiny exprese neni treba vnéjsi substrat

Alkalicka fosfataza (p-nitrofenylfosfat, 4-methylumbelliferylfosfat)
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STANOVENI EXPRESE REPORTEROVEHO GENU CAT
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STANOVENI EXPRESE (AKTIVITY) REPORTEROVEHO GENU LUCIFERAZY

0 S N .
COOH Luciferase 4 Y
/ + ATP + 0, —r 4 |+ aTP + PP+ CO,+ Light
N S

Luciferin Oxyluciferin
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TCDD and Related
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Adapted from Blankenship (1994)
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Priklad - stanoveni transaktivace AhR:

- exprese reporteroveho genu, chemiluminiscecni
stanoveni luciferazove aktivity (DR-CALUX)

- stanoveni exprese CYP1A1 mRNA (RT-PCR)
- stanoveni hladiny proteinu CYP1A1 (Western blot)

- stanoveni enzymovéeé aktivity CYP1A1 (EROD)
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Dihydrorhodamine 123 2’,7’-dichlorodihydrofluorescein diacetate

difunduje pres bunécné (dichrorofluorescindiacetat) je po vstupu
membrany a je oxidovan do bunky podroben esterazové reakci;

na fluorrescencni detekuje ROS vcetné NO (H202, superoxi
Rhodamine 123 peroxyl HOO)

(citlivy predevsim na H,0,
dale peroxynitrit a HOCI)
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- spektrofotometricky (absorbance 280 nm);
- ruzna Cinidla selektivni na aminokyselinové zbytky, nejuzivanéjsi je
stanoveni pomoci kyseliny bicinchoninové (bicinchoninic acid, BCA):

Primarni substrat:

CuS0O, .5 H,0;

Cu(ll) je proteiny redukovan
na Cu(l) a ten je detekovan
pomoci BCA;

fotometrické stanoveni,

i v 96-jamkovych destickach;
kalibrace na BSA;

nizka citlivost metody na
pritomnost detergent
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Existuje rada fluorogennich sond, klasickym prikladem je Fura-2:

FURA-2/AM
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Intensity (Emission at 510 nm)

Excitation Wavelength (nm)

Calcium-sensitivnhi chemicka sonda Fura-2/AM (acetoxymethylester) ma
(zvy$ujici se koncentrace Ca2+ nizkou fluorescenci; po vstupu do
zvysuje fluorescenci pfi excitaci bunky je hydrolyzovan esterazami na
340 nm; detekce 510 nm) Fura-2)
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JC-1

zavislost na pH
c¢erveny agregat JC-1
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Peroxide + HRP
=

buffer
Peroxide

N

I
CH,

(excited product)

CHs
(Acridinium ester)




Fotometricka detekce lipidni peroxidace pomoci kyseliny
thiobarbiturové (detekuje hydroperoxidy lipidii)

Stanoveni aktivity NADPH oxidaz a ,,konzumace®“ NADPH v
bunkach (snizeni absorpce pfi 340 nm)
Stanoveni cytotoxicity, viability, proliferace bunék

- MTT (methylthiazoltetrazoliumbromid) se v mitochondriich
preménuje na barevny nerozpustny formazan (pro kvantitativni
stanoveni je rozpustén po inkubaci bunék s SDS)

- XTT produkuje rozpustnou formu formazanu (opét
fotometricka detekce

- Neutralni cerven - prijem do bunék

- Kombinace calcein AM (fluorogenni esterazovy substrat -

zeleny produkt) + ethidium homodimer-1 (ten vstupuje jen do
mrtvych bunék a barvi NA cervengé)

Vvzkumnyv vistav veterinarniho lékarstvi v Brné



