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1. INTRODUCTION

Since 2012, different heterozygous mutations in the THRA gene have been described in patients with Resistance to Thyroid Hormone alpha (RTHa). The associating
symptoms are reminiscent of untreated congenital hypothyroidism (growth retardation, psycho-neuromotor disorders, delayed bone development and bradycardia) but with
raised T3/T4 ratio and normal TSH levels. All genetic abnormalities act in a dominant negative (DN) manner against functional receptors due to reduced T3-binding or defective
interaction with corepressors or coactivators of the ligand-binding domain (LBD). Therefore, RTHa patients present variable sensitivity to TH treatment. We previously
described that zebrafish embryos expressing a DN form of thraa recapitulate the key features of RTHa, and that zebrafish and human receptors are functionally
interchangeable (Marelli et al, 2016). In this work, we present a simplified model obtained by direct mMRNA microinjection into zebrafish eggs of several human THRA variants
(D211G, A263V, A382PfsX7, E403X and F397fs406X). Using a series of molecular and analytical approaches we studied the embryonic development of cardiovascular,
skeletal and nervous systems, which are directly involved in the T3-dependent TRa action.
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In conclusion, here we demonstrate that the injection of the human THRA mutated transcripts is able to counteract with the zebrafish TRs T TS

thus recapitulating the biochemical and clinical features of RTHa patients. Furthermore, we described for the first time the involvement of TRa
iIn angiogenic processes. Indeed, zebrafish represents a powerful model to shed light on the molecular mechanisms and functional consequences of the newly discovered human THRA
variants. Our “tailor made” models could be also useful to test new compounds that are able to overcome the TH resistance of each specific mutation avoiding thyrotoxic effects.
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