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Scope of this thesis

Drug resistance is a major impediment in successful treatment of malignancies. Failure
of chemotherapy can be caused by intrinsic resistance of the tumour and/or acquired
resistance developed during drug treatment. Treatment with one specific anticancer
drug often results in cross-resistance against a broad range of structurally unrelated
drugs. This phenomenon is known as multidrug resistance (MDR). To examine the
MDR phenotype in vitro, cell lines from various types of tumours have been isolated
and are further selected for resistance against a particular drug.

Several MDR mechanisms have been identified but the discovery of the MDR1-P-
glycoprotein (MDR1) was a breakthrough in understanding the MDR phenotype of
cancer cells.1 MDR1 is a 170 kD integral membrane protein and is member of the
ATP-binding cassette (ABC) transport protein superfamily. This superfamily is one of
the largest protein families known today. Members of this transporter family are active
in many organisms ranging from bacteria to human and are of fundamental importance
in cellular processes.2

Overexpression of MDR1 confers drug resistance to a broad range of natural
product drugs by an ATP-dependent extrusion of these compounds resulting in
decreased intracellular levels.3 Transport experiments with membrane vesicles from
MDR1-overexpressing cells showed that this protein can directly transport many
anticancer drugs in an ATP-dependent manner. Various tumour cell lines selected for
resistance against a particular anticancer drug showed overexpression of MDR1.
However, similar selection protocols revealed also MDR cell lines without MDR1
overexpression. Differential hybridization of DNA from these cells with DNA isolated
from the sensitive counterpart identified a second drug resistance-related ABC
transport protein, the multidrug resistance protein MRP1.4 Similar to MDR1, MRP1 is
an integral membrane protein, with a mass of 190 kD. Although MDR1 and MRP1
confer resistance to a similar, but not identical, group of anticancer drugs they only
share less then 20% amino acid identity. This suggested that the mechanisms by which
drug resistance is comfered by these proteins differ.

The first transport experiments using membrane vesicles from MRP1-
overexpressing cells  showed that in contrast to MDR1, MRP1 is a transporter for
anionic phase II conjugates, particularly glutathione S-conjugates.5-7 This brought up
the question how MRP1 can confer drug resistance to mostly basic anticancer drugs
and whether MRP1 can function as a transport protein for these drugs. These questions
were the aim for the research described in this thesis. The MRP1-overexpressing MDR
GLC4/Adr cell line was used as model system. These cells are derived from the small
cell lung cancer GLC4 cell line by selection with doxorubicin.

In addition, based on its ubiquitous expression in the human body and its substrate
specificity it was proposed that the physiological function of MRP1 is extrusion of
phase II detoxification conjugates.8 This prompted us to investigate the role of MRP1
in protection against oxidative stress products.
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