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ABSTRACT  

Background: Prior studies of the human growth hormone receptor (GHR) revealed a distinct role of spatial 

rearrangements of its dimeric transmembrane domain in signal transduction across membrane. Detailed 

structural information obtained in the present study allowed elucidating the bases of such rearrangement and 

provided novel insights into receptor functioning.  

Methods: We investigated the dimerization of recombinant TMD fragment GHR254-294 by means of high-

resolution NMR in DPC micelles and molecular dynamics in explicit POPC membrane.  

Results: We resolved two distinct dimeric structures of GHR TMD coexisting in membrane-mimicking micellar 

environment and providing left- and right-handed helix-helix association via different dimerization motifs. 

Based on the available mutagenesis data, the conformations correspond to the dormant and active receptor states 

and are distinguished by cis-trans isomerization of Phe-Pro266 bond in the transmembrane helix entry. Molecular 

dynamic relaxations of the structures in lipid bilayer revealed the role of the proline residue in functionally 

significant rearrangements of the adjacent juxtamembrane region supporting alternation between protein-protein 

and protein-lipid interactions of this region that can be triggered by ligand binding. Also, the importance of 

juxtamembrane S-S bonding for signal persistency, and somewhat unusual aspects of transmembrane region 

interaction with water molecules were demonstrated.  

Conclusions: Two alternative dimeric structures of GHR TMD attributed to dormant and active receptor states 

interchange via allosteric rearrangements of transmembrane helices and extracellular juxtamembrane regions 

that support coordination between protein-protein and protein-lipid interactions.  

General Significance: This study provides a holistic vision of GHR signal transduction across the membrane 

emphasizing the role of protein-lipid interactions.  
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