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Abstract: Thyroid hormone (TH) is essential for the development of many 
tissues, in particular the brain. This is illustrated by the severe 
consequences of untreated congenital hypothyroidism, resulting in 
growth failure and permanent mental retardation.  
Most actions of TH are exerted by binding of the active hormone T3 to 
nuclear receptors, leading to an altered expression of TH-responsive 
genes. TH action is thus determined by the proper expression of T3 
receptors and by the intracellular T3 concentration. The latter is locally 
regulated by 1) activities of transporters mediating the cellular uptake 
and/or efflux of TH, and 2) activities of deiodinases catalyzing the 
activation or inactivation of TH.  
Over the last few years, our group has discovered two clinical 
syndromes of resistance to TH caused by mutations in the TH 
transporter MCT8 or in the T3 receptor TRα1 (1,2). MCT8 mutations 
cause severe psychomotor retardation, while TRα1 mutations result in 
variable defects in bone, brain, and intestinal development. An 
important part of the biochemical phenotype of TRa1 mutations 
involves an impaired regulation of the TH-degrading deiodinase D3. 
Induction of D3 is an important mechanism for lowering of T3 in 
pathological conditions (e.g. severe illness, carcinogenesis), and 
represents a novel mechanism of TH resistance. This project aims to 
determine the molecular mechanisms for the regulation of D3 in health 
and disease. In particular, we will investigate the reciprocal 
relationship between the regulation of tissue D3 expression and local 
TH availability.  
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