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Introduction. The relaxin receptor, RXFP1, is a Family A G Protein-coupled receptor (GPCR) containing a large extracellular domain (ECD) responsible for binding relaxin and subsequent receptor activation. Whilst RXFP1 is already the target for clinical trials using relaxin mimetics or small molecule agonists, there remains a lack of structural information about the mechanism of relaxin binding and the concerted conformational rearrangements leading to receptor activation. This information is important as there are different modes by which different RXFP1 agonists can activate the receptor, which may lead to different clinical outcomes. Biophysical methods studying purified RXFP1 ectodomain (RXFP1-ECD) protein could provide more detail on this, however previous attempts at purifying RXFP1-ECD have been unsuccessful, largely due to issues with protein instability, aggregation, and low yield. 
Aims. Purify sufficient quantities of RXFP1-ECD and perform hydrogen deuterium exchange mass spectrometry (HDX-MS) to investigate protein structure and dynamics upon relaxin binding.
Methods. A  stable HEK293F suspension cell line with constitutive secretion of RXFP1-ECD protein was developed via lentiviral transduction. RXFP1-ECD protein was purified via immobilised metal affinity chromatography (IMAC) and subsequent size-exclusion chromatography (SEC). RXFP1-ECD was then confirmed to bind relaxin in biolayer interferometry (BLI) experiments, and HDX-MS experiments were undertaken on relaxin-bound and -unbound RXFP1-ECD protein.
Results. RXFP1-ECD protein was successfully purified with a  yield of ~0.15 mg/L. BLI experiments confirmed that purified RXFP1-ECD was relaxin binding competent (Kd ~ 1 nM). The resulting HDX-MS dataset achieved good sequence coverage (~80%) and supported previous reports of relaxin binding sites within the ECD. Excitingly, other regions of RXFP1-ECD demonstrated conformational change upon relaxin binding which were previously unknown. 
Discussion. Insights gained from HDX-MS are complementary to parallel cryoEM datasets of RXFP1 structure. Future experiments will assess how different relaxin mimetics or small molecule agonists interact differently with the receptor, and it is hoped that these insights will clarify any differences in clinical outcomes from these drugs. 
