
Effects of transmembrane domain single-nucleotide polymorphisms on the breast 
cancer resistance protein 
 
Noora Sjöstedt1, Heidi Kidron1 
 
1
Centre for Drug Research, Division of Pharmaceutical Biosciences, Faculty of Pharmacy, University of 

Helsinki 

 
The aim was to study the effect of single-nucleotide polymorphisms (SNPs) in the 

transmembrane regions of the breast cancer resistance protein (BCRP, ABCG2) on the transport 
function of BCRP. Nine naturally occurring variants of BCRP (G406R, F431L, S441N, P480L, 
F489L, M515R, L525R, A528T and T542A) were selected based on their predicted localization in 
the transmembrane regions of BCRP. These SNPs were incorporated into the BCRP gene using 
site-directed mutagenesis and the variant proteins were expressed using the Bac-to-Bac 
baculovirus expression system in Sf9 (Spodoptera frugiperda) cells. Crude membrane fractions of 
the cells were extracted to prepare membrane vesicles. Expression of the variants in the vesicles 
was verified using Western blotting. The function of the variants was tested using the vesicular 
transport assay with the probe substrate Lucifer Yellow (LY).  All nine variants were expressed in 
the isolated membrane vesicles according to the Western blotting. Vesicle studies with 50 µM LY 
show reduced transport in all of the studied BCRP variant vesicles. Transport by eight variants was 
less than 25 % of the wild-type BCRP, but the A528T change only caused a two-fold decrease in 
transport. Lack of transport was confirmed at 10 and 125 µM LY for the least active variants 
G406R, S441N, M515R and L525R. The kinetics of LY for the other variants was studied in more 
detail, but reliable Km values were difficult to estimate due to the low level of transport. In 
conclusion, despite the expression of the variant forms of BCRP in Sf9 cells, BCRP transport 
activity appears significantly impaired in the presence of the studied SNPs. However, further 
studies are needed to clarify the influence of expression levels on observed results and the effect 
of the SNPs on transport of other BCRP substrates.  
 


