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plasma levels: from heme biosynthesis to excretion

Description: Coproporphyrin | (CPI) is increasingly recognized as an endogenous biomarker
of drug-drug interactions involving the hepatic uptake transporter Organic Anion Transporting
Polypeptide 1B1 (OATP1B1). OATP1B1 plays a pivotal role in the hepatic uptake of many
drugs, and drug-drug interactions that alter its activity can significantly affect systemic drug
exposure and consequently the safety of OATP1B1 substrates. Accordingly, measurement of
this Tier 1 biomarker is proposed for inclusion in early clinical studies during drug development.
Recent scientific approaches are further investigating whether CPI blood levels may serve as
a reliable clinical biomarker of OATP1B1 activity in real-world clinical settings, beyond
controlled drug-drug interaction studies. However, coproporphyrins (CPs) are influenced not
only by hepatic uptake transporters but also by additional biological processes, including
excretion via other transporters or their formation during heme biosynthesis. Heme is a
constituent of the major drug metabolizing enzymes of the CYP family and of hemoglobin.
Therefore, a better mechanistic understanding of the factors influencing human CP levels is
required to support CPs as reliable biomarkers of OATP1B1 activity and broader clinical
application. This research project aims to establish in vitro methods to investigate factors
influencing CP levels, specifically in individuals treated with the immunosuppressant drugs
ciclosporin and tacrolimus. We plan to apply cell models including immortalized and primary
cells, to study CP formation in presence and absence of these highly active molecules. In
addition, we will use genetically modified MDCKII cells to investigate the impact of these drugs
on transporter-mediated processes relevant for CP elimination. This project will combine
sophisticated cell culture techniques, cellular transport experiments and quantitative analysis
of CPs. The generated data are expected to improve the interpretation of CP levels and support
their further development as biomarkers in clinical pharmacology.
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