Molecular determinants of MRPL/ABCC1 expression and transport
SP.C. Cole, Division of Cancer Biology & Genetics, Queen’s University Cancer Research Institute, Kingston,
ON K7L 3N6, Canada.

The 190-kDa Multidrug Resistance Protein 1 (MRP1/ABCC1), first cloned by our group in 1992 from a
drug resistant lung cancer cell line (Cateal., 1992), is a member of the 'C’ branch of th&@RAbinding
cassette (ABC) superfamily of polytopic membrane proteins. MRP1 belongs to a subset of ABCC proteins
comprising fie domains: 3 membrane spanning domains (MSDs), containing 5, 6, and 6 transmembrane (TM)
a-helices, respeatély, and two cytoplasmic nucleotide binding domains (NBDs) (Leslie, Deél€ole, 2005).

In addition to its drug efflux properties, MRP1 mediates th®-Aependent transport of a broad array of
exogenous and endogenougyanic anions, including theysteiryl leukotriene C4 (LTC4), an eicosanoid
derivative that mediates inflammation and izdlved in human bronchial asthma (Leslie, Dg&eCole, 2005;

Cole & Deelg, 2006). Thus MRP1 plays important roles in the cellular efflux of physiologically important
signalling molecules as well as participating in the tissue disposition and elimination of drugs and their
conjucated metabolites (Leslie, Degl& Cole, 2005; Cole & Deele 2006). A substantial number of initilual

amino acids in different regions of MRP1vhaeen demonstrated to be critical for its substrate specificity and
transport activities, as well as its stable expression in the plasma membrane. While some mutati@n-sensiti
residues are found in the cytoplasmic loops (CLs) of MRP1yrmm@nin, or are closely associated with, the TM
helices of the core region of the transporter that likely forms part of a substrate/inhibitor binding pocket and/or
substrate translocation pathway through the membramrgcirarly crucial for LTC4 binding and transport are
Lys332 in TM6 (HaimeurDeelgy & Cole, 2002; Haimeuet al., 2004; Maenoet al., 2009). Current @dence
suggests that TM6-Lys332 is vimlved in the recognition of the~Glu portion of LTC4 and other
substrates/modulators containing GSH or GSld-tikieties (Maen&t al., 2009). These and other data indicate

that MRP1 has at least three substrate binding pockets. In contrast, residleliim the proper assembly
and/or structural stability of MRP1 ¥ thus far been found in the CLs that mediate the coupling of TRage

actiity at the NBDs to the substrate translocation through the MSDs. Thus non-etimsexwbstitutions of

several ionizable amino acids in CL7 in MSD1 (Conseil, DgegeCole, 2006) and CL5 in MSD1 (Iram &

Cole, 2010) profoundly diminish thevids of MRP1 at the plasma membrane of mammalian cellsy Nian

not all) of these residues are predicted by homology models of MRP1 to be located in an environment where
they could form bonding interactions with residues in the opposing NBR. propose that these and other
interdomain interactions are critical to the proper assembly and trafficking of MRP1 to the plasma membrane of
mammalian cells.
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