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Interested?  

We are investigating the so-called “secondary-active transporters”, in particular those located in the human small 

intestine. Some of these transporters facilitate uptake of drug molecules and are therefore important for increasing drug 

bioavailability. However, for most of these transporters, structural details of the residues vital for function and substrate 

binding, i.e. information that would boost the field of drug design, are not yet known. This is where we will make a 

change.  

Our aim is to investigate these transporters by using experimental methods for structure determination combined with 

mutagenic and functional studies. Our MSc students have the choice of familiarizing with the fields of protein expression 

and purification, protein characterization and protein structure analysis and determination. All are disciplines that are 

embedded in the modern medicinal industry.  
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3D-Structure of the Human Nutrient and Drug Transporter PCFT  
Project Motivation and Aim 

Transport proteins in cellular membranes are potential gateways for drugs to cross the membrane 

barrier and enter the cell. It is, therefore, a prerequisite that the drug molecule is able to mimic the 

transporters’ endogenous substrates. Experimentally determined 3D-structures of such transporters 

provide a basis for rational design of drugs that both affect the drug target and fit in the transporters 

binding site. Our aim in this project is to determine the 3D-structure of PCFT, a folic acid transporter 

involved in drug uptake in the small intestine and in particular drug delivery to cancer cells. With the 

multidrug resistance of cancer cells posing a serious challenge, there is a constant need to develop 

novel cancer targeting drugs; our project is a central initial part of this process. 

Funding covering two years of salary for a postdoctoral fellow (PDF) starting 1st August 2019 and 

consumables for two years is applied for. The project will be carried out in applicant Osman Mirza’s 

(OM) group (Dept. Drug design and Pharmacology, University of Copenhagen).  

Background and State-of-the-art 

Drugs, like nutrients, have to cross several barriers before they reach their site of action. Nutrients 

such as for example vitamin A is absorbed by passive diffusion (1), while others, such as glucose, 

require passage through specific transporters (2). Likewise, some drugs are absorbed through nutrient 

transporters. This is possible if the drug is able to mimic the endogenous substrate of the transporter. 

Mimicking can be achieved for example by derivatizing drug molecules with one or more chemical 

moieties that are recognized by the transporter (exemplified in Figure 1). Drug developers have 

 
Figure 1: Generalized overview of utilizing transporters for drug(derivative) uptake 
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