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Transport pres membranu

http://www.solvo.hu

PASSIVE DIFFUSION

Water and water-soluble
substances (e.g., urea,
glycerol) and small lipids
move with a concentration
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http://highered.mcgraw-hill.com/olc/dl/120068/bio04.swf
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ABC transportéry

http://[publications.nigms.nih.gov/medbydesign/images/ch1_mdr.jpg

e ATP-binding cassette

‘e Za spotreby ATF pumpuiji
: toxické latky/metabolicke
produkty VEN z bunky
(vyjimka CFTR)

e Fyziologicka funkce — sekrece
latek produkovanych burikou
+ obrana proti xenobiotikam




Struktura NBD = ABC

Sarkadi et al., Physiol Rev « VOL 86 « 2006

ABCB-type

FULL
Transporter

HALF
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Krystalograficka struktura

http://lwww-ssrl.slac.stanford.edu/research/highlights_archive/Rees_Fig1-1.gif&
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Filogeneticky strom
ABC transportéru

http://www.ncbi.nlm.nih.gov/bookshelf
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Vyskyt ABC transportért

http://www.bio.davidson.edu/courses/Immunology/Students/spring2000/buxton/a

toxing
proteases
antibiotics
polysaccharides

nutients

arning acids

SUGArS
ions

Prokaryot

lons
(CFTR, SUR)

-
o o

mikochondria

eroxiSomes AT
Iysosome

Eukaryot

non-classical secretion
drugs, phamnaca,
pigments, pheromones

o classical
\secretion

@ endosome

Sipky oznaduji vyskyt a smér transportu



Fyziologicka role ABC transportéru



Substraty ABC
transportéru - vyziva

http://www.bio.davidson.edu/courses/Immunology/Students/spring2000/buxton/a

Zivina Membranovy Transportér Efekty
Fytochemikalie z vyzivy » P-glycoprotein (MDR1) Inhibice
Flavonoidy (quercetin,) flavonoid » Multidrug Resistant Protein 1 (MRP1)
glycosidy (genistein-7- » Multidrug Resistant Protein 2 (MRP 2) T -
glucosid) a flavonoid » Breast Cancer Resistance Protein BCRP (MXR) Akumulace, transport a potencialni efekty ziviny
glucuronidy — ovoce, zelenina » P-glycoprotein (MDR1)
» Multidrug Resistant Protein 1 (MRP1)
Flavonoid-like molecules » Multidrug Resistant Protein 2 (MRP 2) Akumulace. transport a potencialni efekty Zivin
(polyphenol phloretin) » Breast Cancer Resistance Protein BCRP (MXR) ’ P P y y
» P-glycoprotein (MDR1)
Extrakty z hofkého melounu (1-
monopalmitin), grape fruitu ) . .
(bergamottin and quercetin), » P-glycoprotein (MDR1) Inhibice
soji
Extrakt z hroznovych jader P-glycoprotein (MDR1) Inhibice
Steroly (e.g. Cholesterol) ABCA1, ABCG1, ABCG5 and ABCGS8 Substrat
Sezamové seminko
(Isophosphatidylcholine, > Neékteré transportéry ve stfevu Inhibice
linoleoyl)
. . . e » Breast Cancer Resistance Protein BCRP (MXR) .
Mono-, di-, and triglutamaty folatd > Multidrug Resistant Protein 1 (MRP1) Substrat
Inhibice (Curcumin, ginsenosides, piperine, some
catechins from green tea, silymarin from milk
Rostlinné vytazky >  P-glycoprotein (MDR1) thistle); Some catechins from green tea

(modulation); Hyperforin, kava (Activation of
pregnane X receptor, an orphan nuclear
receptor acting as a key regulator of MDR1)




Syntéza antigenu 0 Antigeny - lipopolysacharidy
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Kmenové bunky

http://community.livinglakecountry.com/blogs/eagles eye/Stem%20cells%20diagram%5B1%5D.jpg
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~ Kompetitivni substraty
™ |nhibice funkce transportéru

,Dye exclussion assays”

MDR1 - JC1, rhodamin 123 x Cyclosporin D, reversin
MRP1 - Calcein AM x MK571, NSAID
BCRP - Hoechst 33342 x fumitremorgin C

- Bodipy-prazosin

- Pheophorbid A

Detekce ABC transp. Inhibitory

Obecné inhibitory transportu — verapamil, cyclosporin A

Imunodetekce

gRT-PCR



Calcein AM

www.solvobiotech.com

Extracellular
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Free Fluorescent Calcein

Calcein AM je substratem MRP1, mpr1
Inhlbltory - MK571 : NSA|D cyclosporin D, reversin




»OP* bunky Hoechst 33342 - substrat BCRP, MDRH1
- inhibitor verapamil

http://www.bu.edu/cms/www.bumc.bu.edu/leukemia-lymphoma-laboratory/files/Images/sidepop.jpg
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Diikaz ,kmenovosti* Linie SK-N-SH

Hirschmann-Jax, C. et al. (2004) Proc. Natl. Acad. Sci. USA 101, 14228-14233

SP bunky Majoritni populace

B ~_C

A: V linii se vyskytuji SP buniky a majoritni populace
B: SP bunky z neuroblastomové bunééné linie produkuji SP a ne-SP

C: Bunky majoritni populace zlstavaji jen majoritnimi



Hepatic ABC Transporters
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Regenerace ledvin

http://www.sciencedaily.com/images/2009/01/090128074622-large.jpg

BCRP Transporter Na+




Dédi¢né choroby

16 ABC genu bylo asociovano s dédicnymi poruchami

Tangierova choroba (ABCA1) — poruchy sekrece

cholesterolu a fosfolipidu (nadmérna hladina v burikach, narusena
homeostaza)

Dubin Johnson syndrom (ABCCZ) — neschopnost jater
sekretovat konjugovany bilirubin do zluce

Pseudoxanthoma elasticum (ABCC6) — mineralizace a
fragmentace elastinovych viaken, problém s vitaminem K

Cystické fibréza (ABCC 7) — poruchy sekrece pusobku
pankreatu a dalSich exokrinnich zlaz



Patologicky vyskyt



Nadorova kmenova bunka

http://www.gnf.org/assets/001/23050.jpg

iferephated calf

Tumors from Stem cells
Heterogenous Cancer
Increated metastalse polential

Tumaors from late progenitor cell
Homogenous cancer
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Strategie léCby

Conventional chemotherapy:
Kills tumor cells but may spare
cancer stem cells

o)

Cancer stem cell /’ -
{the only coll type with l“';';;l E'::’"ll’ Ehﬂ;::k
lang term self-ronawnal copacity) ‘ Y grows

Hovel drugs that eliminate
cancer stem cells

Tumaor loses its ability to constantly produce
new cells and eventually degenerates

ibdodified from Reya et al., 2001)



MDR a rakovina (multidrug rezistance, multilékova rezistence)

e Selhani chemoterapie (nadoroveé b. jsou
obvykle citlivéjsSi nez ,zdravé® bunky)

e De novol/ziskany fenotyp MDR (cytotoxic in vitro
MTT-assay)

e Mechanizmy:

- Zmeény v metabolickych drahach, ktere se podileji na
detoxifikaci latek

- Zmeény v reakci organizmu na poskozeni DNA
- Zmeny v aktivite topoizomerazy |l
- Zmeny v drahach regulujicich apoptozu
e Nadorova b. se vymyka vlivu sveho prostredi

(obsahujiciho chemoterapeutikum), ziskava
,evolucni® vyhodu



| Ruzné substraty -> lekova rezistence!
ABC-B1 - MDR1; ABC-C1 - MRP1; ABC-G2 - BCRP

Dean etal.: THE ROLE OF THE ABC TRANSPORTERS DRUG RESISTANCE AND PHARMACOLOGY

Mitoxantron - substrat BCRP a MDR1
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Chemoterapeutika

Gen Substraty - chemoterapeutika Inhibitory

ABCB1/PGP colchicine, doxorubicin, VP16, Verapamil, PSC833
adriamyecin, vinblastine, digoxin

ABCC1/MRP doxorubicin, daunorubicin, VP16, Cyclosporin A, V-104
colchicines, etoposide, rhodamine

ABCG2/BCRP  Mitoxantrone, topotecan, CPT-11,  Fumitremorgin C,

rhodamine GF120918



Pgp substraty ve vstupni terapii:

Podle: The Medical Letter

Lung:

Breast:
Prostate:
Colorectal:
Pancreas:
Ovarian:
Uterus:
Lymphoma:

Leukemia:

Bladder:
Myeloma:

SCLC: C + G or C + Taxol or C + Vinorelbine

NSCLC: Taxol + P

Adriamycin + C  Taxol or C + Adriamycin + F or CMF
GnRH analogue

o-Fu + L

G

C + Taxol

M or Adriamycin + P + C

HD:Adriamycin +B + Vinblastine + D or M + Vincristine +PP/ABV
NHL: C + Adriamycin + Vincristine + P or C + Vincristine + P
High grade: C + Adriamycin + Vincristine + P + M

ALL: Vincristine +P + L-asp + Adriamycin / Daunomycin
AML: Ara-C + Daunomycin / Idarubicin

CLL: C + Vincristine + P or Fludarabine

CML: Gleevec

M + Vinblastine + Adriamycin + C

Vincristine + Adriamycin + D or MP



Aktualni projekt



Trichostatin A Butvrate

ABC trans porté ry Chemotherapy

all-trans Retinoc Acid

UV Irradiation

—
T\IF-Y-L\.Y H

CCAAT Box Spl Site

MDR1 enhacesom: Scotto KW, Johnson RA. Transcription of the multidrug
resistance gene MDR1: a therapeutic target. Mol Interv. 2001 Jun;1(2):117-25

e Stres (teplo, , hypoxie, UV zareni, diferenciacCni
Cinidla) vedou k zvyseni jejich exprese — enhacesom

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

Studium signalnich drah vedoucich k zvysené expresi
ABC transportéru ve stresovych podminkach



Substraty ABC transportéru

HL-60 MDR1 BCRP.
0,1 mM Actinomycin D 0,71 0,44 0,42
5 mM Actinomycin D 0,26 0,16 0,16
0,1 ug/ml Mitomycin 0,91 1,07 0,83 1,13
0,2 ug/ml Mitomycin 0,97 0,87 0,91 1,38
0,4 ug Mitomycin 0,94 0,81 0,94 1,40
0,5 ug/ml Mitomycin 0,61 0,32 0,53 0,63
1 ug/ml Mitomycin 0,69 0,62 0,28 0,61
0,01 nM Roscovitin 0,48 0,77 0,55 0,35
0,1 nM Roscovitin 0,75 0,57 0,42 0,23
0,1 ug/ml Geldanamycin 0,55 0,62
0,4 ug/ml Geldanamycin 0,41 0,52
0,5 ug/ml Geldanamycin 0,06 0,06 0,15
1 uM 5-azacytidin 0,93 0,81 0,86 1,22
2 uM 5-azacytidin 0,97 0,74 0,81 1,29
35 uM 5-azacytidin 1,07 0,66 0,90 1,03
0,1 ug/ml Nocodazol | 0,49 0,31 0,57 0,48
1 mM Butyrat sodny | 0,95 0,71 0,86 1,05
10 uM Pioglitazon | 0,93 0,98 1,12 0,80
1 uM Valinomycin 0,89 0,64 0,80 0,48
2 uM Valinomycin 0,76 0,85 0,68 0,74
3 uM Valinomycin 0,56 0,60 0,56
0,01 uM Camptothecin 0,67 0,63 0,76 0,77
0,1 uM Camptothecin 1,03 0,71 0,76 0,83
10 uM_Camptothecin 0,22 0,17 0,28
2 ug/ml lonomycin 1,33 1,22 0,95 2,02
3 ug/ml lonomycin 1,58 1,42 1,05 1,96
5 ug/ml lonomycin 2,02 1,75 1,09 2,14




ABC nadexprimujici HL-60
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ABC v kmenovych bunkach Barveni Calcein AM

http://www-bml.ucdavis.edu/facresearch/images/cherr_fig8.jpg
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Shrnuti
-]
e ABC transportery prenaseji latky aktivné VEN z
bunky
e Dulezité pro obranu organizmu

e Jejich nadmerna exprese v rakovinnych

bunkach vede k multilékoveée rezistenci

e Substratem ABC transportéru jsou i
fluorescencni proby pro stanoveni ROS,

mitochondrialni funkce



ABC transporters' by Vicky Summersby, inspired by the Review on p218
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