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Organizace

e 1 vyber Clanku/uvod za semestr/osoba
o Kdy?

e Kde?

o Kredity

e \Vybér ¢lanku — 8 obrazku, dobry teoreticky uvod,
bez suplementu, recentni, dobry Casopis —
konzultace predem

e [eoreticky uvod - ProcC byl Clanek vybran

- Predstaveni pracoviste

- Detailngjsi vysvetleni tematu

- Upozornit na zajimave metody
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MDR a rakovina (multidrug rezistance, multilékova rezistence)

e Selhani chemoterapie (nadorove b. jsou
obvykle citlivejSi nez ,,zdravé” bunky)

e De novo/ziskany fenotyp MDR (cytotoxic in vitro
MTT-assay)
e Mechanizmy:

- Zmeny v metabolickych drahach, které se podileji na
detoxifikaci latek

- Zmeny v reakci organizmu na poskozeni DNA
- Zmeny v aktivite topoizomerazy |l
- Zmeny v drahach regulujicich apoptozu

e Nadorova b. se vymyka vlivu sveho prostredi
(obsahujicino chemoterapeutikum), ziskava
Levolucni” vyhodu




ABC transportéry
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e ATP-binding cassette

Za spotifeby A TP pumpuiji
toxickeé latky/metabolické
produkty VEN z bunky
(vyjimka CFTR)
48 ruznych proteinu u lidi

7 rodin (A-G) podle homologie
Fyziologicka funkce — sekrece
latek produkovanych bunkou
+ obrana proti xenobiotikam

I RUzné substraty ->
MULTIIékova rezistence!

- ABC-B1 - Pgp, MDR1

- ABC-C1 - MRP1

- ABC-G2-BCRP




Struktura

ABCB-type

Sarkadi et al., Physiol Rev « VOL 86 « 2006
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Trichostatin A
MDR1 Chemotherapy all-trans Retinoc Acid
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MDR1 enhacesom: Scotto KW, Johnson RA. Transcription of the multidrug
resistance gene MDR1: a therapeutic target. Mol Interv. 2001 Jun;1(2):117-25

Butvrate

e Fyziologicky exprimovan v jatrech, ledvinach,
stfeve, placente, krevné-mozkoveé bariére, SC

e Stres (teplo, zanét, hypoxie, UV zareni,
diferenciacni Cinidla) vedou k zvyseni jeho
exprese - enhacesom

e Rychlé zvyseni exprese po inkubaci s jeho
substraty (doxorubicin, vinca alkaloidy, etoposid,
taxely) =




SP fenotyp (Side population, vedlejSi populace)

e Marker SC — snizena barvitelnost zpusobena
zvySenou expresi ABC transportéru

ABC substrat/barvivo ot R
MDR1 - Rhodamin 123 ) "

- JC1 - v =
MRP1 - Calcein AM T /(

BCRP - Hoechst 33342
- Bodipy-prazosin  fic _
- Pheophorbid a
- mitoxantron

blue fluorescence (450/55 nm)

red fluorescence (850 LP)
Telford et al., Stem Cells Express, 2006




Testované latky

(adriamycin)
— Derivat daunorubicinu (Streptomyces peucetius)
— Antracyklinové antibiotikum

http://en.wikipedia.org/

- Interkalace do DNA — zabranuje topoizomeraze |l rozvinout DNA pro

replikaci Ci transkripci

~ Lécba solidnich nadoru, leukemii, lymfomu (x kardiotoxicita)

- Rychla upregulace exprese MDR1

- Produkt Streptomyces lavendulae

http://www.oup.com

— Aktivovan redukci, nasleduje alkylace a pak vazba na DNA (5'-CpG-3') =

,Cross-linking“ €inidlo
- Lécba nadord GIS, moc. méchyre, prsu
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Metody

e Membranovy extrakt — lyzacni pufr +
centrifugace = oddeleni cytosolu a
membranové frakce

e Cytotoxicita (AQueous One Solution Reagent)
— redukce tetrazoliove soli na formazan +
stabilizatory reakce + elektronovy coupler

e Akumulace daunorubicinu — substrat MDR1,
fluorescencni (FL-2)

(1. 20uM verapamil — umozni vstup daunorubicinu do b.- 1,5h)
2. 1 uM daunorubicin - 1h




Cile prace:

e Doxorubicin (a dalsi DNA poskozujici latky)
zvysuje expresi mRNA | proteinu MDR1

X
e Mitomycin C (a dalsi cross-linkujici latky)
potlacuji expresi mMRNA | proteinu MDR1 — ale

prechodna faze, kdy je zvyseno mnozstvi
MDR1 na membrane, ale ne jeho exprese)
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Figure 1 Differential effects of MMC on total cellular and membrane:
associated Pgp levels




Fig. 2 A
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Tab. 1

Table 1 Relative toxicity of doxorubicin and cisplatin in the parental and
stably transfected MDCK cell lines

Cytotoxicity was measured by a colony-forming assay as described in [12] and in the
Experimental section. Cytotoxicity dose—response curves were generated for each drug in each
cell line by treating triplicate cultures for each concentration (4 h) over a 100-fold range of doses
(results not shown); the EC, for cytotoxicity was calculated from each curve by using the
standard dose—response curve-fitting equations of Prism statistical software (version 2.0b;

Graphpad Software).

Cell line

EC; for doxorubicin (zeM)

EC., for cisplatin (M)

MDCK-C7
MDR4
MDR10
MDR29

1.2
3.0
4.0
4.0

12
12
12
12
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Figure 4 Effects of MMC on plasma-membrane GFP—Pgp expression in
MDR29 cells




Fig. 5
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Figure 5 Effects of MMC on drug accumulation in MDR29 cells




Fig. 6
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Figure 6 Effects of doxorubicin on total cellular and membrane-associated
GFP—Pgp expression in MDR29 cells




Daunorubicin
F 1 g . 7 Daunorubicin + verapamil

1600-
D
| i
c
8 1200-
£
o ]
O
= 800-
= |
s = c
O 400-

0
control Dox

Figure 7 Effects of doxorubicin on drug accumulation in MDR29 cells




