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Membrane transport proteins are involved in the absorption, disposition, efficacy, and/or toxicity of many
drugs. Numerous mechanisms (e.g., nuclear receptors, epigenetic gene regulation, microRNAs, alter-
native splicing, post-translational modifications, and trafficking) regulate transport protein levels, local-
ization, and function. Various factors associated with disease, medications, and dietary constituents, for
example, may alter the regulation and activity of transport proteins in the intestine, liver, kidneys, brain,
lungs, placenta, and other important sites, such as tumor tissue. This white paper reviews key mech-
anisms and regulatory factors that alter the function of clinically relevant transport proteins involved in
drug disposition. Current considerations with in vitro and in vivo models that are used to investigate
transporter regulation are discussed, including strengths, limitations, and the inherent challenges in
predicting the impact of changes due to regulation of one transporter on compensatory pathways and
overall drug disposition. In addition, translation and scaling of in vitro observations to in vivo outcomes
are considered. The importance of incorporating altered transporter regulation in modeling and sim-
ulation approaches to predict the clinical impact on drug disposition is also discussed. Regulation of
transporters is highly complex and, therefore, identification of knowledge gaps will aid in directing fu-
ture research to expand our understanding of clinically relevant molecular mechanisms of transporter
regulation. This information is critical to the development of tools and approaches to improve therapeu-
tic outcomes by predicting more accurately the impact of regulation-mediated changes in transporter
function on drug disposition and response.
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